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Meeting Agenda (Morning Session)

• Opening Remarks

• DEQ Project Overview

• Phase 1 Overview

• Task 1: Outreach and Engagement

• Task 2: Gap Analysis

• Task 3: Recommendations/Decision Framework

• Task 4: Draft Blueprint and Draft Neuse Basin Action Strategy

• Flood Resiliency Blueprint Digital

• Technical Advisory Group Overview and Expectations

• Logistics for Today

• Open Questions



DEQ Project Overview
Elizabeth Christenson-Diver

Project Lead & Senior Policy Advisor, DEQ
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Elizabeth Christenson, PhD

Project Lead & Senior Policy Advisor

Department of Environmental Quality

Marc Recktenwald

Director

Division of Mitigation Services

Michelle Ferree

Project Manager

Division of Mitigation Services

DEQ Core Blueprint Team
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NC General Assembly: Session 2021
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Goal

The Flood Resiliency Blueprint is designed to be a standardized flood resiliency 
approach and actionable, online decision-support tool for each major river basin 
in North Carolina. The Blueprint will allow state agencies, lawmakers, and regional 
and local government planners to prioritize and direct resources to implement 
effective flood resilience strategies.
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Goal

The Flood Resiliency Blueprint is designed to be a standardized flood resiliency 
approach and actionable, online decision-support tool for each major river basin 
in North Carolina. The Blueprint will allow state agencies, lawmakers, and regional 
and local government planners to prioritize and direct resources to implement 
effective flood resilience strategies.

Visualize Flood Risk
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Goal

The Flood Resiliency Blueprint is designed to be a standardized flood resiliency 
approach and develop an actionable, online decision-support tool for each major 
river basin in North Carolina. The Blueprint will allow state agencies, lawmakers, 
and regional and local government planners to prioritize and direct resources to 
implement effective flood resilience strategies.

Visualize Flood Risk Select Mitigation Alternatives
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Goal

The Flood Resiliency Blueprint is designed to be an actionable, online decision-
support tool for each major river basin in North Carolina. The Blueprint will allow
state agencies, lawmakers, and regional and local government planners to prioritize 
and direct resources to implement effective flood resilience strategies.

Visualize Flood Risk Select Mitigation Alternatives Understand Impacts 
& Vulnerability
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Definitions

• HAZARD – an event or physical condition that can cause fatalities, injuries, 
property damage, infrastructure damage, agricultural loss, damage to the 
environment, interruption of business, or other types of harm or loss.

• IMPACT – measurable damage resulting from a hazardous event on social, 
environmental, structural, commercial and infrastructure assets.

• RESILIENCE – capacity of individuals, a community, business, or natural 
environment to prevent, withstand, respond to, and recover from a disruption.

• RISK – the likelihood a threat will harm an asset with some severity or 
consequence.

• VULNERABILITY – measure of something’s (human, infrastructure, economic 
activity) ability to prepare for, manage, survive, and recover from a flood event.
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Riverine and stormwater flooding Coastal storm surge and tidal 

Source: Natural Systems: Compound Flooding, 

NC Policy Collaboratory, 2021

Current & Future Flood Hazards

Source: Flood Inundation Mapping and Alert Network 

(FIMAN) 

https://collaboratory.unc.edu/wp-content/uploads/sites/476/2021/05/compound-flooding.pdf7
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Mitigation Scenarios

Source: Improving North Carolina’s Resilience to Coastal Riverine 

Flooding, NC Policy Collaboratory, 2021.

Source: Infrastructure: Enhancing Stormwater Controls, 

NC Policy Collaboratory, 2021.

Source: Bridge Crossing Modeling Study – Kinston, 

NC Sea Grant

https://collaboratory.unc.edu/wp-content/uploads/sites/476/2021/05/improving-resilience-to-coastal-riverine-flooding.pdf
https://ncseagrant.ncsu.edu/program-areas/coastal-hazards/n-c-coastal-rivers-flood-mitigation/bridge-crossing-modeling-study/
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Stormwater flooding, Morehead City

Source: Coastal review.org 

https://coastalreview.org/2020/06/stormwater-issues-worsen-as-climate-warms/


15

Agriculture

Source: French Broad Basin, Pigeon River

The Mountaineer

Source: Hyde County, NCSU

https://www.themountaineer.com/flood_coverage/farmers-reeling-from-flooding-that-decimated-crops-and-livestock/article_23695a7c-032e-11ec-91db-670aef8820d5.html
https://corn.ces.ncsu.edu/2018/05/impact-of-persistent-and-heavy-rainfall-on-corn/
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Critical Infrastructure

Source: News and Observer, I-40, 9/30/19
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Energy

Source: Duke Energy

https://news.duke-energy.com/releases/duke-energy-restores-nearly-825-000-outages-in-north-carolina-and-south-carolina-in-the-past-48-hours
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Hurricane Florence, Compound Flooding, 
New Bern

Source: NBC News

https://www.nbcnews.com/news/us-news/flooded-new-bern-n-c-survives-florence-455-rescues-n909956
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Decisions Now & Strategic Future

Basin-specific action strategies

• Taking into account NC basins have different flood exposure, data and 

modeling needs, capacity and/or values; unique stakeholders and 

governments for each basin

• Identify best flood mitigation strategies given what we know now AND 

identify prioritized data and modeling needs in the basin to develop holistic 

basin strategy

Statewide

• Visualize flood vulnerability for different flood risk conditions 

(dependent on data/models available)

• Choose from a suite of flood mitigation strategies

• Understand cost estimates, funding sources, costs/benefits

• Recommendations for long-term administration and maintenance 

of the Blueprint (such as updating key data and modeling inputs and 

long term basin planning)

• Recommendations for governance and decision making (who 

evaluates and approves flood mitigation projects or priority areas for 

additional modeling/data needs)
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Flood Resiliency Blueprint 
Tentative Timeline
2022 Outputs: Outreach and engagement to develop scope of work; awarded Phase I contract

2023 Outputs:

• Requirements for online decision support tool

• Draft NC Flood Resiliency Blueprint

• Draft Neuse Basin Action Strategy and beta-testing tool

2024: Statewide validation and testing of the online tool in NC basins and development of basin-

specific action strategies

2025+: Ongoing maintenance, administration, updates, etc.

Feb 2023 June 2023 Dec 2023

Draft 

Blueprint 

deliverable

Ongoing Basin Action 

Strategies

General Assembly 

briefing
Outreach & Engagement

Pilot Action Strategy 

(Neuse Basin)

20
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Phase 1 Overview
Andrew Hadsell, Project Manager, AECOM
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Matt Dudley, PE, CFM

Matt Dudley, PE, CFM



Task 1: Outreach and 
Engagement
Hope Morgan, Task 1 Lead, AECOM
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Creation of viable teams from extensive 

stakeholder list : 

state, federal, local, and county experts, 

Tribal, non-governmental organizations, 

academic, and community experts 

Stakeholder Engagement Plan (draft)/ 
Decision Making Process

Technical Advisory Group (TAG) can create 
sub-TAGs for more detailed requirements

•Coordinated meeting content and review

Stakeholder Engagement
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Blueprint Engagement Process

Understanding the Magnitude

• Scope drives the creation of 
Technical Advisory Groups (TAGs)

• Identify groups and needs

• Determine methods of engagement

• Strategies and resources

• Determine information integration

• How feedback will be received and 
provided
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Understanding the Scope of the Project

Definition of scope drives group 
creation

• Literature review

• Stakeholder engagement plan

• Catalogue of watershed planning

• Review governance approaches

• STAKEHOLDER PROCESS



28

Stakeholder 

Engagement

Advisory Groups

Principal 

Advisory Group 

(PAG)

Technical 

Advisory Groups 

(TAG)

Community 

Centered

Boots on the 

Ground Tour

Public Q&A 

End User

Digital Focus 

Groups

Beta-Testing
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Engagement to Date

• 2022 – Scope of work development included extensive work with agencies, non-
profits, academics, and local government representatives

• 2/9 - DEQ Secretary’s Environmental Justice and Equity Advisory Board public 
meeting

• 2/14 – Joint Legislative Oversight Committee on Agriculture and Natural and 
Economic Resources

• 3/8 – Select Municipal, County, and Council of Government elected leaders

• 3/9 - North Carolina GIS Conference



Task 2: Gap Analysis
Laura Arnold, Task 2 Lead, AECOM

30
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Data Drives the Blueprint –
Past, Present, Future datasets

DATA DEVELOPMENT

THE “WHAT?” THE “HOW?”

Hazard Data
• Flood Maps

• Erosion Zones

• Wave Action/Velocity

Flood Risk
Probability

Consequences

Mitigation 

ActionsBuilt Environment
• Critical Facilities

• Buildings

• Infrastructure

• Stormwater Assets
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Data Collection Plan Classifications (“Profiles”)

DATA DEVELOPMENT

Organizing datasets into profiles will help better identify 

and fill gaps for a more comprehensive Blueprint tool
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Gap Analysis

DATA DEVELOPMENT

Geospatial 
Gaps Database Gaps

Temporal 
Gaps

Engineering 
Modeling Gaps

Specifications / 
Quality Gaps
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Data Assessment Summary Tables

DATA DEVELOPMENT

Example:  Building Footprints



Task 3: Recommendations/
Decision Framework
David Key, Task 3 Lead, ESP Associates
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Scalability – Why it Matters

Basin Size & 

Population

• 17 River Basins

• Varying 

Topography

• Population

• Culture

• Adjacent States 

Headwater

Hydrology and 

Hydraulics

• Model Type

• Model Age

• Fluvial Conditions

• Pluvial Conditions

Demographics, 

Diversity & Social 

Vulnerability

• Diverse 

Populations

• Equity

• Population 10M+

• 2.2M in Neuse Basin 

Alone

Source Data 

Quality/Coverage

• Data Rich 

Communities

• Underserved 

Communities

• Allow for local 

Datasets

• Proxy Datasets

Mitigation 

Techniques

• Flooding Source

• Assessment of 

Alternatives

• Policy and Law



37

Ensuring Scalability and Repeatability

Innovative and Scalable Decision Support Tools
• Open source, well-documented geospatial tools

• Building level flood risk “score” & mitigation alternative evaluations

• Batch maintenance and repeatability and archival for “progress tracking”

Stakeholder, Data and Document Management Plan
• Flexible and Adaptive Meeting Mediums

• Documents, templates, fact sheets and issue papers efficiently used Statewide

Leverage Public Domain Modeling
• Non-Proprietary data and models support up-scaling

• More defensible product and community acceptance statewide

Robust Blueprint Enterprise Database
• Requirements meetings with database “stakeholders”

• Enterprise design schema supporting aggregation
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Ensuring Blueprint Scalability

Innovative, Scalable Decision Support Tools
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Example Decision Support Tool

• 2.xx
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Decision Support Tool (Example)

RESIDUAL RISK

PLANNED REDUCTION

MITIGATED RISK

HISTORICAL RISK SCORE INVESTMENT VS LOSSES AVOIDED

PRIVATE RISK MITIGATION COST PER POINT REDUCED SOURCE DATA EXPORTS



Task 4: Draft Blueprint/
Neuse Basin Action Strategy
Expectation of participation of TAG interaction

Marcia Tobin, Task 4 Lead, AECOM
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Core Outcomes

TASK 4

These core outcomes are the focus for 

decision making:

1. Reduce likelihood and extent of 
flooding in NC

2. Reduce vulnerability and impact from 
flooding in NC

3. Increase community ability to maintain 
and quickly resume pre-storm activities 
following flooding in NC
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Key Deliverables for Phase I
TASK 4

Product Key Attributes

1. Requirements needed to 

develop the suite of online 

decision support tools

▪ Storyboards to identify functions

▪ Description of how user will interface with the tool

▪ Mockups to depict look and feel of interactive tool

2. Draft Neuse Basin Flood 

Resiliency Action Strategy (pilot)

▪ Findings and recommendations for improving flood 

resiliency

▪ Project descriptions, recommendations on entities best 

suited to implement

▪ Identification of further needs for data development or 

modeling

3. Draft North Carolina Flood 

Resiliency Blueprint

▪ Manual for conducting flood resiliency planning at the 

river basin level

▪ How will these plans be developed going forward (e.g., 

long-term maintenance and administration of Blueprint)?

▪ Framework of key decision points, actions, and outcomes 

for each phase
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Relational Framework of Metrics

DECISION MAKING & IMPLEMENTATION

Outcome 1

Reduce likelihood and 

extent of flooding

Outcome 2

Reduce vulnerability 

and impact 

of flooding

Outcome 3

Increase ability to 

maintain and return to 

pre-storm activities
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Data-Driven Prioritization
DECISION MAKING & IMPLEMENTATION

Resilient Action Metrics

Technical Value/Change Financial Funding Legal

Type, level of effort 

(LOE), design, 

modeling, 

legal, implementatio

n and construction

Outcome value (e.g., 

loss avoidance) 

and/or adjustments 

to present and future 

hazard and receptor 

impacts

Financial cost of 

implementing the 

action (capital outlay, 

personnel, 

operational, 

maintenance)

Type, amount, 

eligibility, period of 

performance, 

operational LOE, 

compliance, 

probability of 

capture

Legal action (e.g., 

land transfer), 

administrative or 

statutory, LOE

Administrative Duration Complexity Community

Level of administrative 

burden placed 

on the community(s) 

impacted by the action

Anticipated length of time 

to complete the action

Complexity to implement 

ranking (algorithm)

Community’s capacity and 

capability to manage 

the implementation of the 

action (grants, contracts, 

operations)
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Fund Profile

DECISION MAKING & IMPLEMENTATION

• Array of funding sources that support 

Blueprint Actions

• Funding Opportunity Profiles, defining:

• Source

• Funding vehicle

• Eligible recipients

• Managing agency

• Eligible uses

• Matching requirements

• Program links

• Notices of Funding Opportunities 

(NOFOs)

• Compliance Requirements
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IIJA – Supporting Funding Provisions

● Ecosystem Restoration - 8 / $1.56B

● Watershed Management - 35 / $3.9B

● Flood Risk Management  - 21 / $12.41B

● Rivers and Waterways - 2 / $2.5B

● Ports and Harbors - 3 / $2.75B

● Dams / Levees - 28 / $12.63B

● Of these funds, 28% will be available to 

non-federal entities through grants, loans 

and apportionment

Of the identified 418 unique funding provisions, there are 97 

water-specific provisions that potentially could be leveraged for 

Blueprint projects:

DECISION MAKING & IMPLEMENTATION
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Blueprint Outcome

The Blueprint will provide actionable 
relevant data or information that 
enables decision-makers to identify and 
prioritize projects and funding strategies 
that will increase community resilience 
to flooding.



Data Sharing and Distribution
Judie Taylor, Data/Document Management Lead, AECOM
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Flood Resiliency Blueprint Deliverables Review Process
DOCUMENT AND DATA MANAGEMENT
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Flood Resiliency Blueprint Document 
Management Site

https://ncconnect.sharepoint.com/sites/FRBDM

• SharePoint site will be used for review and commenting on deliverable 
documents for the NC Flood Resiliency Blueprint.

• Deliverable documents will be provided to the Technical Advisory Groups 
through the site's Documents library.

If you did not receive an invitation, or have any trouble accessing,

please email judie.taylor@aecom.com

https://ncconnect.sharepoint.com/sites/FRBDM
mailto:judie.taylor@aecom.com
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Commenting on Deliverables
TAG DELIVERABLES REVIEW
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Technical Advisory Group 
Overview
Hope Morgan, Task 1 Lead, AECOM
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Government Environmental Social Neuse

Governance
Partnership/ 

Funding
Hazard 

Identification
Vulnerability/ 
Risk/ Impact

Resilience/ Mitigation/ 
Reduction

Tool Development/ 
Acceptance

Neuse Regional 
Advisory Group

Group Structures
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Governance TAG

Government Environmental Social Neuse

Governance
Partnership/ 

Funding

Hazard 

Identificatio

n

Vulnerability/ 

Risk/ Impact

Resilience/ 

Mitigation/ 

Reduction

Tool 

Development/ 

Acceptance

Neuse 

Regional 

Advisory Group

• Provide advisory input and feedback on existing and proposed 
regulations, policies, processes, and programs at a federal, state, Tribal, 
historically marginalized community, and/or other local levels that will 
impact the rollout and sustainability of Blueprint
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Partnership/Funding TAG

• Provide advisory input and feedback on the inventory of funding and 
financial partnership opportunities present or anticipated to support 
implementation of Blueprint projects.

• Provide input and feedback on criteria and modeling utilized to calculate 
benefit and prioritization.

Government Environmental Social Neuse

Governance
Partnership/ 

Funding

Hazard 

Identificatio

n

Vulnerability/ 

Risk/ Impact

Resilience/ 

Mitigation/ 

Reduction

Tool 

Development/ 

Acceptance

Neuse 

Regional 

Advisory Group
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Hazard Identification TAG

Government Environmental Social Neuse

Governance
Partnership/ 

Funding

Hazard 

Identification

Vulnerability

/ Risk/ 

Impact

Resilience/ 

Mitigation/ 

Reduction

Tool 

Development/ 

Acceptance

Neuse 

Regional 

Advisory 

Group

• Provide advisory input and feedback on data and modeling utilized to best
calculate and display present and future flood probability and extent. 

• Including consideration of deterministic and probabilistic riverine, lacustrine, dam 
and levee induced, urban, stormwater, and coastal and/or riverine confluence 
flooding.
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Vulnerability/Risk/Impact TAG

Government Environmental Social Neuse

Governance
Partnership/ 

Funding

Hazard 

Identification

Vulnerability

/ Risk/ 

Impact

Resilience/ 

Mitigation/ 

Reduction

Tool 

Development/ 

Acceptance

Neuse 

Regional 

Advisory 

Group

• Provide advisory input and feedback on data and modeling to best calculate 

and display present and future vulnerabilities and impacts to people and 

receptors. 

• People: population, historically marginalized communities, Tribes, etc.

• Receptors: environment, agriculture, structures, infrastructure, commerce, 

etc.

• Provide input and feedback on criteria and modeling utilized for risk and equity 

ranking and rating. 
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Resilience/Mitigation/Reduction TAG

• Provide advisory input and feedback on data and modeling to best calculate and 
display present and future loss avoidance to people and receptors

• People: population, historically marginalized communities, Tribes, etc.

• Receptors: environment, agriculture, structures, infrastructure, commerce, etc.

• Provide input and feedback on criteria and modeling utilized for ranking and 
prioritizing mitigation strategies and projects.

Government Environmental Social Neuse

Governance
Partnership

/ Funding

Hazard 

Identification

Vulnerability/ 

Risk/ Impact

Resilience/ 

Mitigation/ 

Reduction

Tool 

Development/ 

Acceptance

Neuse Regional 

Advisory Group
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Tool Development/ Acceptance TAG

Government Environmental Social Neuse

Governance
Partnership

/ Funding

Hazard 

Identification

Vulnerability/ 

Risk/ Impact

Resilience/ 

Mitigation/ 

Reduction

Tool 

Development/ 

Acceptance

Neuse Regional 

Advisory Group

• Provide advisory input and feedback on the business case and functional 

requirements of Blueprint tools, websites, and applications to ensure 

efficient engagement and decision making. 

• Focus on the usability of tools for end users incorporating a weighted 

understanding of people and receptors

• People: population, historically marginalized communities, Tribes, etc.

• Receptors: environment, agriculture, structures, infrastructure, commerce, 

etc.
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Neuse Regional Advisory Group

Government Environmental Social Neuse

Governance
Partnership/ 

Funding

Hazard 

Identification

Vulnerability/ 

Risk/ Impact

Resilience/ 

Mitigation/ 

Reduction

Tool 

Development/ 

Acceptance

Neuse Regional 

Advisory Group

• Pilot river basin to implement and work through potential ideas for the 
Blueprint

• Provide input and feedback on Neuse River Basin specific needs and how 
to engage and utilize the information from the Blueprint at a river basin 
level most effectively and efficiently 

• This group should be representative of the basin and is intended to serve 
as a pilot that will help define how future basins are incorporated into the 
Blueprint process.
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Tasks 2023

Feb Mar Apr May June

Community Outreach

Principal Meetings

TAG Meetings

All

Governance Deliverables

Partnership/

Funding Deliverables

Hazard Identification Deliverables

Vulnerability/Risk/Impact Deliverables

Resilience/ Mitigation/ Reduction 

Deliverables

Tool Development/ Acceptance Deliverables

Neuse Regional Advisory Board Deliverables

30

22

15 3
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Deliverables

Deliverables

Meetings

Approximate date deliverables are available for review
- Color coordinates with meeting date where deliverables will be discussed by the TAG

15 TAG kickoff meeting date

Approximate date deliverables are available for review
- Color coordinates with meeting date where deliverables will be discussed by the TAG

Potential timeline for community engagement

3
TAG meeting date in May
- Color coordinates with deliverables that will be reviewed during meeting 

30
TAG meeting date in June
- Color coordinates with deliverables that will be reviewed during meeting 

Approximate date deliverables are available for secondary TAG review
- Outline Color represents meeting date where deliverables will be discussed by the TAG
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Review Process

• TAG members will receive an email notification when a deliverable associated with 
their group is ready for review.

• After the 14-day review period, AECOM will track all comments received in a 
comment-response matrix.

• AECOM will have subject matter experts address comments in the matrix and 
provide recommendations on next steps.

• The completed matrix and synthesis will be provided to DEQ.

• AECOM will edit the deliverable and provide a revised version to DEQ.

• DEQ will review and approve.



Open Questions



Logistics for the day
Hope Morgan
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Logistics for the day

• Morning meeting wrap up

• Meeting notes

• 30 min Break - Grab lunch

• 5 veggie sandwiches and 5 salads 

• Make your way to the TAG rooms

• Facilitators

• Notetakers

• Room locations


