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Background



Billion-Dollar Disaster Events

North Carolina Billion-Dollar Disaster Events 1980-2021 (CPI-Adjusted)
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North Carolina population growth
1990-2035

....... )
................ 12.3M
in 2035
10.4M
in 2018
6.7M
in 1990

Source: US Census Bureau, NCOSBM

EFFECTS OF IMPERVIOUSNESS ON RUNOFF AND INFILTRATION
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FLOOD HAZARD TYPES

There are many types and sources of flooding that create negative impacts to human safety, structures,
infrastructure, and the environment. These sources of flooding may occur independently, but often occur
concurrently with each other (compound flooding). Often, brick and mortar structures are a primary focus;
however, impacts can include infrastructure, agricultural areas, natural resources, indirect economic impacts or
anything else that could be negatively impacted by flooding. Different types of categorized flood hazards include:

Urban & Stormwater Dam & Levee
Flooding: caused by Flooding: flooding
excessive rainfall on when water overtops,

urban or suburban breaches, or fails
Flooding: areas that do not have to pass through
aresult of

adequate drainage
infrastructure

Flash
Flooding:
occurs when
an intense, short
duration rainfall occurs in
alocalized area causing

waterto rise rapidly

structures such as
dams & levees

y intense or
~ prolonged rainfall
that causes surface
water to accumulate
independent of an
overflowing
waterbody

- Coastal
F' uvia Flooding:
(Rlyenne) occursduring
Flooding: occurs hurricanes or
when rivers, tropical storms
streams, & other
waterways overflow

when seawater
inundates areas of
land that are normally
dry along the coast

their banks &inundate
adjacent areas




Legislative Intent



S.L. 2021-180 Sec 5.9(c) Requirements (1 of 3)

- Contract with an organization to develop a statewide Flood Resiliency
Blueprint for major watersheds impacted by flooding, including, among
others, the Cape Fear River and the Neuse River Basins

- Shall form the backbone of a State flood planning process that increases
community resiliency to flooding

- Should reduce the cost and complexity for local government in developing
decision support tools and implementation of flood risk reduction projects

- Shall be a resource for riverine and stream management to reduce flooding

- Should support the establishment and furtherance of local government
stormwater maintenance programs

<



S.L. 2021-180 Sec 5.9(c) Requirements (2 of 3)

- Shall identify the major watersheds affected by flooding and direct these funds toward the
activities which are central to the creation of an actionable blueprint, namely

o Flood risk assessment
o ldentification of data gaps
o Recommendations to reduce flood risk for each target watershed

- Shall ensure the blueprint incorporates
o Local knowledge

o Community goals

o Projections of future flood risk

o Best available science and hydrologic modeling to create a decision tool for flood
mitigation investments and strategies from local watersheds up to whole river
basins.

- Lead to a prioritized set of projects and funding strategies that can be implemented by state
agencies, local governments, and regional resource managers.



S.L. 2021-180 Sec 5.9(c) Requirements (3 of 3)

- DMS and the organization selected are encouraged to examine examples

from other states such as the Louisiana Coastal Master Plan or the flood
resiliency planning processes in South Carolina and Virginia.

- The organization shall send all necessary information to DMS on the

implementation of the blueprint upon request by DMS.

- The organization shall submit an initial draft of the blueprint to DMS no

later than December 31, 2023.

- DMS shall report by July 1, 2022, and annually thereafter to the Joint

10

Legislative Commission on Governmental Operations and the Fiscal Research
Division on the implementation of this subsection.
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S.L. 2027-180 Sec 5.9(c) Requirements

“...A successful blueprint should ultimately lead to a
prioritized set of projects and funding strategies that the
State can implement.”



Blueprint Team



DEQ Core Blueprint Team

Shrikar Nunna

Director of Legislative Affairs
Department of Environmental Quality, Secretary’s Office

Marc Recktenwald

Director
Department of Environmental Quality, Division of Mitigation Services

N OW Stuart (Stu) Brown

Flood Resiliency Blueprint Program Supervisor
H | RI N G Department of Environmental Quality, Division of Mitigation Services

Six Time-limited Blueprint Project Managers



Blueprint Development Team Structure

DEQ Executive DEQ Core Principal
Leadership Advisory Group Advisory Group

Determine whether to implement
recommendations provided by the TAGs, Provide advisory input and feedback
including technical requirements, policies, on the policy, process, engagement,
economics, environmental and human  modeling, tools, and support utilized
health, and project funding

Seven Technical Advisory Groups

Work with the Core Advisory Group
to decide on recommendations

—Government | Environmental | Social | Regional

Partnership/ Hazard Vulnerability/ Resilience/ Mitigation/ Tool Development/ Neuse Regional

Governance Funding Identification Risk/ Impact Reduction Acceptance Advisory Council

Critical to providing advisory input and feedback



Blueprint Work Plan Partners
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What is Blueprint?

Purpose and Goals



Blueprint — Core Outcomes

The three core high level goals that all
actions are evaluated against: Reduce likelihood and

extent of flooding

1.Reduce likelihood and extent of

flooding Flood
Resilience
2.Reduce vulnerability and impact Increase A
community -
ability to " ’
3.Increase community ability to maintainand | STY | Reducs |
quickly resume | ¥ andimpact from

acitivites
following
flooding

recover pre-storm flooding



Functional

Capacity

More Resilient

Resilient
community
response curve

Investment
to build
resilience

Acute
hazard

Non-resilient

community response “
curve
\ , *Response
Tini it | \ /
Ipping POINL. breakdown in \ /
social and physical systems \ /7
Time —

Investment in
resilience, leads
to better
outcomes before,
during and after
natural disasters.

What is a
community’s
“Capacity” to
recover from
flood hazards?
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Blueprint Components

Develop a standardized statewide methodology for visualizing flooding
and prioritizing and selecting flood mitigation strategies for future
implementation.

Develop an online decision support tool which guides state, county,
municipal, and others to identify and select flood mitigation strategies

responsibly, systematically, equitably, and transparently.

Develop community and basin-specific risk management
strategies to identify and address flooding for NC communities.

Strategies

IngfellElnaElale=ldfelaM Implement Blueprint and flood resiliency projects and policies




Blueprint Program - Multiphase Process

- Phase 1 (2022 - 2023)
+ Research and evaluation
+ Gap analysis
+  Recommendations and decisions (Programmatic, Policy, Tools, Approaches, Needs)
« Implementation roadmap and manual
«  Blueprint Workflow
+ Neuse River Basin Actin Strategy (Pilot)
 Draft Blueprint by December 31, 2023
« Version | of Blueprint document is complete
- 20 of 29 documents are currently available on the website

- Phase Il (2023 - 2024)
« Develop online decision support tool (Blueprint Tool)
« Refine Blueprint and Neuse Action Strategy (including additional modeling)
+ Begin implementation

- Phase lll (2024 - 2025)
- Develop Action Strategies for five prioritized areas
« Refine of Decision Support Tool
+ Continue Blueprint implementation
+ Implement $96 million worth of resiliency projects in prioritized areas

- Phase IV (2025 +)
- Statewide Expansion of Strategies/Decision Support Tool (pending additional funding)
« Ongoing implementation and refinement of the Blueprint Program




Phase I:

Develop Draft

Blueprint and
Draft Neuse
Basin Flood

Resiliency
Action Strategy

Task 1:

Stakeholder
Outreach/
Facilitation.

Literature review,
Data collection
inventory, Review
of existing
statewide
planning efforts,

Review of
governance
schemes from
select peer states

Task 2:

Gap
Analysis.

Statewide data
inventory

Gap analysis
of data,
Modeling,

Resources
necessary to
develop the

Blueprint and
Action
Strategies

Task 3:

Recommendations
/Decision
Framework.

Develop
recommendations to
support the Draft
Blueprint and Action
Strategies.

Task 4:

Develop a
Draft
Blueprint
and Pilot
Action
Strategy.

Includes
developing the
requirements
needed for an
online decision

support tool.




Decisions Now & Strategic Future

River Basin Action Strategies (RBAS) = ..
 Considering NC basins have different )
- flood exposure,
- data and modeling needs,
* capacity and/or values;
* unique stakeholders and governments for each basin

Develop preliminary RBAS to identify best flood mitigation
strategies based on initial data and engagement

|dentify and prioritize basin data and modeling needs to develop
final river basin action strategy

Fill in gaps and analyze results e
Complete Action Strategy :




Blueprint Workflow

mmmm Draft Blueprint Program

* “Connective tissue” for resilience efforts

« Recognize, support, leverage, and advance resilience efforts at the basin scale
* Identify and fill data gaps

* Close capacity gaps

* Implement resiliency actions

s Proposed, Interim Approach to Approving Critical Decisions

* Need for decisions in a timely manner for continued progress, implementation
* NCDEQ is decision authority, in the interim
* Blueprint Principal Advisory Group

Draft Blueprint Workflow is Dynamic

* General guide, not stringent

- Engagement of communities, stakeholders, etc. is critical
* Collaborate with key partners

« “Manual” on the specific steps is under development

* Basin Advisory Groups




Blueprint Action Strategy Workflow

4 ) 4 )
* Gather, « Formal kickoff « Start using the * Refine action
generate and with Flood Resiliency data
update data communities Blueprint Tool
and

stakeholders

Step 2. Initiate
Community Step 3. Flood Risk
Engagement and Planning and Analysis

Step 4. Action Review,
Creation, and
Adjustment

Step 1. Actionable

Discovery

Data, Modeling,
Analysis Np

4 I 4 ) 4 N 4 )
* Review, sort, * Create Basin * Increase * Report progress,
and rank actions Action Strategy resilience at the maintain
basin scale accountability

Step 8. NCDEQ -
Program & Project
Accountability

Step 6. Flood
Resiliency Blueprint
Basin Action Strategy

Step 7. Action
Implementation

Step 5. Action

Analysis and Ranking




North Carolina Flood Resiliency Blueprint-

Differentiators

* Future Conditions Modeling

* Detail Profiles (hazard, community,
actions, funding)

 Quantifiable Metrics

* |Impacts (population, environment,
structures, infrastructure, economy)

« Mitigation / Resilience Action
Exploration

« ROI/ Added Value

* Prioritization of Actions — Ranking

« Matching Sources of Funding

26

G
&g
Q.
(@)
&
&

;:

e) i
_": 4
~

i
-
Ly

o |

o
=

STEP S8 STEP1
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STEPT STEP 2
Action Initiate Community
Implementation Engagement and Discovery
Increase resilience Formal kickoff with communities
at the basin scale and stakeholders
Flood
Resiliency
Blueprint Tool
STEP 6 STEP3
Flood Resiliency Blueprint Flood Risk Planning
Basin Action Strategy and Analysis

Start using the Flood
Resiliency Blueprint Tool

Create Basin Action Strategy
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NC Online Flood Resiliency Blueprint
Decision Support Tool (Blueprint Tool)



Blueprint Tool

« Expands on existing tools with new data
and methodologies

* Integrates forecasted changes

- Allows for integration of future data and
logic generated through multiple sources

* |s scalable (catchment to statewide)

* Is dynamic and improves as data and
methodologies improve
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DATA DEVELOPMENT

Considerations

H&H Modeling

* 1D Modeling

* Fluvial flooding only
* Event-based analyses

Analysis
Framework

» 2D Modeling

<

* Fluvial and pluvial flooding

* Probabilistic analyses

Inland/Riverine Flooding Examples



Initial Blueprint Tool

The Decision Support Tool will assist with:

 Multi-level, multi-variant mitigation planning
* Prioritization, including factors such as:

» Social vulnerability

» Local desire/tolerance

» Nature-based solutions

» Traditional mitigation solutions

» Benefit-Cost Ratio
» Mitigation project management

Progress on the Decision Support Tool has begun with:

 User roles and workflows, Storyboards, and
Wireframes are in review




Potential examples of Tool

Create New Action Plan

e

Community Action Plan Name \

City of Kinston Community Acton Plan

Community Action Plan Description

AComlete description of the City of Kinston
Commnity Action Plan.

Jurisdictions
Seletall juscletionsthat are patiepating i plan

 Visualization of risk
Showing how to create plans e

Associated Geographical Areas
utomatclypopulatd based o jurscictions

LENOIR

i Kinsten

o Lenoir

 An understanding of
rojects/actions . N

P —— nniotisns €5
Feasabiity Reportand Environmental Assessment (2022)

Lesd mpleme
USACE Wimington District [r—

Understanding data availability and g~ , S | =
sources

Mitigation actions and their rankin
Track program accountability

B ——— - .
ook sons. 7 % y - i e et e i el e —

Wastonburg
Map Layers

Flod Risk Scoring.

Flod Rk el
Visiblemap Layers
Flood Zones

@ e~ O e~ & =]

Bu ing Information

Structural Mitigation
Options

. ° °
[ ] = el e wango —
vy Sogetambyoetng
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Wet Floodproofing ® Heated Square Feet
o 120 o asenen
Losses Avoided (30yrs)  $36,248 Building Value $8,602
vy oo

FirstFloorElevation 35,3034

Relocation @
cost 575,000
Losses Avoided (30y1s) $172,592

type

Building Flood Risk

Building Impact

Utilty Elevation ]
con s12,000
Loses Avoided G0y $24,600

Elevation ]

ExcelBxpont

Cost 532,
Losses Avoided (30y15) $49,045

yowsing v

Mitigation Reconstructior
cost 133,280
Losses Avoided (301 $49,314




lueprint — St

Annual

. Commerce $12,726,927,667| $12,554,984,000]  $12,554,983,000 $9,174,427,667 $4,201,677,667
IIJA / BIL Federal American Reduction Next Defense $15,009,000,000 $1,050,000,000 $1,000,000,000 $0 $0
Act ’) Energy $13,222,130,000, $14,493,580,0000 $12,158,292,500, $12,182,870,625| $10,410,267,656

Rescue Plan Source of

Appropriations

Act

Inflation

EOP $17,639,658,000 $650,000) $650,000) $650,000 $400,000

HHS $800,000 $800,000) $800,000) $800,000 $800,000

Federal HLS $1,882,100,000 $1,618,100,000) $1,518,100,000) $1,318,100,000 $1,218,100,000,
Independent Ag $350,000,000 $200,000,000 $200,000,000 $200,000,000 $200,000,000

Disaster

Fundings

Departments
|Agriculture

FY 2022
$2,681,124,790

FY 2023
$1,815,102,415|

rategic Funding ID and Matching

FY 2024
$1,815,102,415|

FY 2025
$1,815,102,415

FY 2026
$1,815,102,415)

[Transportation

$36,815,600,000

$36,815,600,000

$36,815,600,000

$36,815,600,000

$36,815,600,000

EPA

$13,995,800,000

$11,220,800,000

$11,622,800,000

$12,022,800,000

$12,022,800,000

Interior

$8,346,123,000

$4,969,458,340)

$4,969,458,340)

$4,969,458,340

$4,969,458,340)

Annual

Funding

Total| $122,669,263,457]  $84,739,074,755]  $82,655,786,255]  $78,499,809,047]  $71,654,206,078

Total Spending Allocation by Department by Fiscal Year
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& Distribution
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$140,000,000,000

P Water BL Market: o] rtuniti Total Allocatiol
Annual Federal Appropriations e R o SLoaten %
and Authorization Acts Water/Treatment 7 $35,086,349,500 £12000000000
Waswwate’; Treaument and 12 | $17,349,810,000 $100,000,000,000
Infrastructure Investment and Jobs Act / BIL euse 000,000,
Water Resources 97 $36,756,881,660) e T
. . E— ater Treatment
Inflation Reduction Act Conveyance, Collection & = $80,000,000,000
Distribution 9 $2,732,530,000

Woater Resources Development Act (Biennial $60,000,000,000

Authorization)

$40,000,000,000

Energy and Water Development

$20,000,000,000

Interior-Environment

y

Energy M Transportation WEPA WEOP WHHS MWHLS MindependentAg M interior

s0

No. of
Sub-Markets | Opportu

. FY 2022 FY 2023 FY 2024 FY 2025 FY 2026
Homeland Security

m Agriculture  ® Commerce B Defense

Agriculture, Rural Development, Food and
Drug Administration, and Related Agencies

Commerce-Justice-Science

Farm System Reform Act of 2023

Flood Risk
Management

Rivers and
Waterways




North Carolina Flood Resiliency Blueprint Tool

Application Modules

Flood Risk ReS|I|.ency Action
Introductory Management Action Management Data
Module 8 Evaluation & Repository

Module Module Module

Create a draft action Plan

Download spatial data in
Login & Homepage various formats.
Identify Flood Risk areas

Action overview

Action summary and

View Impacts
P Ranking

Search technical documents
Add existing resiliency
Actions

Community Flood Risk

Define new resiliency

actions \
View or download

the documents.

Save actions

Action management
dashboard

Action plan summary

Community Profile NCDEQ manages documents

in the Data Repository.

View all action plans

*All content and functionality are subject to further refinement as part of Phase I




NC Flood Resiliency Blueprint Status
of process



Website

» The Flood Resiliency Blueprint
Website is available.

* https://ncfloodblueprint.com/

BLUEPRINT

m NORTH CAROLINA
\9} Ftoucl Ras/ ey Home About Progress Stakeholder Engagemer Calend: QN f NC.GOV
%

Trees Dverhang the N

North Carolina Flood Resiliency Blueprint UPCOMING EVENTS

sloping the first North Carolina Flood Resiliency Blueprint. The

The North Carolina Department of Environmental Quality is dev

Blueprint is a statewid rshed planning effort to establish a framework and tools to assist local communities in decision- Jun 10:00 AM to 5:00 PM
making related to reducing flood risk and increa 30 Neuse Basin Advisory Group
: i Spen : Meeting 3 )
Working with interagency partners and stakeholders, DEQ's Division of Mitigation Services plans a comprehensive approach to Fri Raleksh
Raleigh

identify problems, address barriers, and prioritize solutions.

Show Full Calendar

UPDATES

UPDATE

Wednesday, May 3, 2023 Wednesday, March 22, 2023 Wednesday, March 15,2023

Second Meeting of the NC Flood Resiliency NC Flood Resiliency

Technical Advisory Groups Blueprint Principal Blueprint Technical
Advisory Group Kickoff Advisory Group Kickoff

Sign Up for Updates

Contact Us
JOSEPH PITCHFORD
R, (919) B36-5169
& joseph. pitchford@ncdenr.

NC Department of Environmental Quality
217 West Jones Street

Raleigh, NC 27603

8T7-623-6748

Disclaimer & Terms of Use

Privacy Policy


https://ncfloodblueprint.com/
https://blueprint20230613103811.azurewebsites.net/
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