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A ARCADIS

What’s Causing Urban Stormwater Flooding?
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More intense and frequent rainfall
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Outside the traditional FEMA floodplain

Gravity-driven drainage systems designed for a
climate and built-environment that no longer exists
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Lack of regulatory structure and funding
for stormwater flooding
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A ARCADIS
Approach to Building a Stormwater Flood Resilience Plan

Benefit Cost Funding,
Analysis and Implementation,
Project and Program
Selection Adaptation

Layered Flood Delineate

Conceptualize
Projects and
Estimate Costs

Prioritize

Flood Mapping Exposure Assessment Geographies

Analysis Geographies




AARCADIS
Re-evaluate When Necessary!
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Bring Stakeholders Along

Layered Flood
Exposure
Analysis

Delineate
Assessment
Geographies

Prioritize
Geographies

Conceptualize
Projects and
Estimate Costs
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Benefit Cost Funding,
Analysis and Implementation,
Project and Program
Selection Adaptation



Flood Mapping
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A ARCADIS
Approach to H&H Model-Based Flood Mapping

i Construct Application- Conduct Fit-for-Purpose Simulate Model for Share Through i
i Focused H&H Model Calibration /Validation Appropriate Events Actionable Platform i

NYC Stormwater Flood Map Viewer

For a beter viewing experionce please click here to open the map in a separote tab,

his map was developed by the City of New York and is provided solely for
The map shows ateas of potentiel flooding of st ieast 0.25
od deptht of 4 inches or more. The ma Mended 1o be &n
ct depth of foading at any location
The man was crésted uting hydrologic and hydraulic computer models and, therefore
the accuracy of resuits i1 limited by the available dots nput 20 the models, resolution
of the modeis, and made! calibration accuracy. The modek do not account for site-

wpecific condtions that may affect flooding, e.g. private drainege mfrastructure.



Layered Flood Exposure
Analysis
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Project
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Example: DC Resilience Focus Areas Strategy

Learn more at:

https://doee.dc.gov/sites/default/files/dc/sites/doee/service_content/attachments/Resilience%20Focus%20Area%20Strategy FINAL.pdf
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A ARCADIS
Example: FiDi-Seaport Climate Resilience Master Plan

Modelling suggests that if nothing is done to protect the area, estimated
quantified losses would include:

« $8.4 billion in direct economic impacts'' to businesses in the
study area

$6.7 billion in indirect and induced economic impacts to
businesses within the New York City Metropolitan Statistical Area
(MSA)

$2.5 billion in building damages
$1.7 billion in relocation costs
$770 million in contents damage

$264 million" in social disruption, including health costs from
injuries and mental stress, and lost income due to health issues

Repetitive loss triggered by building replacement value

before 2080 Structures vulnerable to monthly flooding by 2100
' between 2080 and 2090 [ Mean Monthly High Water (2100s)
Figure 6: Repetitively Flooded Buildings [ between 2090 and 2100 [ Mean Monthly High Water (2050s)
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Delineate Assessment Geographies
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A ARCADIS
Spatial Boundaries Facilitate Comparisons

Geography Options: |
«  Watershed / sewershed boundaries

* Planning or growth districts

* Regulatory boundaries

«  Community boundaries / council districts

*  Homogeneous blocks/shapes

[ Census Tracts

Census Tracts in Quincy, MA Hydrologic Subbasins & Concern Areas in
Fayetteville, NC
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Prioritize Geographies
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A ARCADIS
Prioritization Approach

Define Metrics Score Each Weight Each Calculate
& Scoring Metric per Metric Weighted Score

Geography (sum to 100%) per Geography

Apply stakeholder-informed weighting

\

55%‘ Accept subjectivity — not necessarily

;L@ a urightu or “Wrong”
[
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A ARCADIS

Example: Fayetteville, NC Weighting Table

Criteria Scores Final Outcomes
Type(s) of
gsnie]m - Number of
onc umma
Concern Area ID . Y Number of | Disconnected Traverse
Area (1,2,3,| Impacted AEP for . . . - -
Essential | Dwelling Units |Road Crossing| Total | Weighted . .
andfor4) | Lanelength | Impacted e . . Severity Flowchart Recommendations
Facilities and Other Risk Rating Score Score
(10%) Structures
(30%) Structures (20%)
(10%)
(30%)

BV2 CAD1 1 5 0 0 0 0 5 5 Med Evaluation for Potential Projects
BV2_CAD2 1,24 5 3 0 0 3 11 14 High Evaluation for Potential Projects
BV2_CAD3 1 5 0 0 0 0 5 5 Med Evaluation for Potential Projects
BV2_CA04 1,24 5 1 0 0 1 7 Med Evaluation for Potential Projects
BV2 CAD5 1.4 5 1 0 0 1 7 8 Med Evaluation for Potential Projects
BV2_CA07 1,34 3 5 i} 0 1 9 10 Med Evaluation for Potential Projects
BV2_CAO8 1,4 5 1 0 0 1 7 Med Evaluation for Potential Projects
BV2 CA10 1,24 3 3 0 0 0 6 Med Evaluation for Potential Projects
Bv2_CAll 14 0 0 0 0 1 1 Low Mo Further Action

BV2 CAl14 1,24 5 5 0 0 1 11 12 High Evaluation for Potential Projects
BV2_CA15 1 0 1 0 3 1 ot 12 High Evaluation for Potential Projects
BV2 CA17 1.4 5 0 0 3 3 I 11 20 I High Evaluation for Potential Projects
Bv2 CAl1B 1,24 3 1 0 0 0 4 4 Low Mo Further Action
BV2_CA19 1,4 3 0 0 0 1 4 5 Med Evaluation for Potential Projects
BV2 _CA22 1,4 5 1 0 0 1 7 B Med Evaluation for Potential Projects
BV2 CA24 1,3 1 1 0 0 0 2 2 Low Mo Further Action

BvV2 CA28 3,4 0 1 0 0 0 1 1 Low Mo Further Action
BvV2_CA30 14 1 1 0 0 0 2 2 Lowr Mo Further Action
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A ARCADIS
Example: DC Resilience Focus Area Strategy
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Conceptualize Projects
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Types of Solutions

Expand Drainage Capacit

IMPROVE & CXPAND DRAINAGE SYSTEM

worves

Nature-Based Solutions

RETENTION / WET PONDS
(STORMWATER BASINS)

Azewrin
TN O8N

NATURAL CHANNEL DESIGN/
STREAM RESTORATION

A ARCADIS

Adapt Infrastructure and
Improve Response

» RAISE CRITICAL SYSTEMS

AWITIONK
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Portsmouth, VA Real Time Flood Forecasting

A ARCADIS

-

Portsmouth SWMM Operational Forecast
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Benefit Cost Analysis
& Project Selection
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A ARCADIS
Why Develop a Benefit Cost Analysis?

Compares the future benefits of a project to its costs. The benefit-cost-ratio, or BCR, is an important decision-
making parameter in selecting the most cost-effective projects and strategies.

Screening Communicating

The BCA and BCR are tools that allows
communication of the benefits & cost
effectiveness of mitigation projects to

stakeholders, funding agencies, and the

community.

The BCR is used to compare
multiple alternatives and select the
most cost-effective strategies for
further evaluation.

Recommending Funding

The BCR is a key parameter used to
recommend the most cost-effective
mitigation strategies for a community and
helps to identify those that may be most
eligible for funding programs.

Benefit cost analyses are
typically required by state and
federal funding agencies as
part of applications for funding.
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Funding, Implementation, and
Program Adaptation
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Funding Streams and Process

Funding Streams

Dedicated Budget

Revenue
Generation and
Value Capture

Grants and Loans

Debt Financing

Partnership and
Concessions

General Funds

Capital Improvement Funds

Rate Studies and Adjustments

General Obligation Bonds

Local Sales or Property Tax

TIF Districts, Special Service Districts

User Fees

Impact Fees and Assessments

Federal and State Grants

Congressional Allocations (formerly earmarks)
Municipal Bonds

Clean Water State Revolving Fund (CWSRF)
State Infrastructure Bank (SIB) Loans

Public Financing Authority

Public-Private Partnerships (P3s) paired with
Private Activity Bonds

Asset Concessions

Funding Process

4

A ARCADIS
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Funding Readiness Funding Master Funding Funding
Analysis Plan Implementation Management
Calalogua the il suite Lsatablish an Take action fo Stay compliant
of fundirg needs and implementable secure funds!
available resources. financial plan with
& roadmap.
2 3 4
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Continual Program Adaptation

A%
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BIM

Deploy Sensors for Ongoing =
system monitoring and data @ |
collection L
Update and maintain /-/9 AN
investments (H&H models, @
BIM models, sensors) AN /

A ARCADIS

Project performance
monitoring

Plan the next cycle —
Don’t let perfect be the
enemy of good
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Thank you!

Joel Kaatz, PE

' National Technical Manager Stormwater Resilience
Co-Lead Global Flood Risk and Stormwater Management

d’\ ‘ Joel.Kaatz@arcadis.com

¢

Arcadis. Improving quality of life.
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