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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

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

Source: US Census Bureau, NCOSBM

EFFECTS OF IMPERVIOUSNESS ON RUNOFF AND INFILTRATION

40% Evapotranspiration

Infiltration

Natural Ground Cover
0% Impervious Surface

35% Evapotranspiration

- 35%
Infiltration

Medium Density Residential
(e.g. subdivision)

30-50% Impervious Surface

38% Evapotranspiration

Infiltration

Low Density Residential (e.g. rural)
10-20% Impervious Surface

30% Evapotranspiration

" Infiltration

High Density
Residential / Industrial / Commercial

Source: The Watershed Institute

75-100% Impervious Surtace



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 Flash

a result of adequate drainage structures such as

Flooding:

intense or infrastructure dams & levees
" prolonged rainfall | occurs when
that causes surface an |ptens§, short .
water to accumulate duration rainfall occurs in
independent of an alocalized area causing
overflowing water to rise rapidly
waterbody

Coastal

F'luw'al Flooding:
(Rl_venne) occursduring
Flooding: occurs hurricanes or

when rivers, tropical storms
streams, & other w when seawater
waterways overflow ~a o inundates areas of

land that are normally
dry along the coast

their banks & inundate
adjacent areas




NC Flood Resiliency Blueprint Goals

- Serve as the backbone of State flood

plannmg Basins: Neuse, Cape Fear, French

* Increase community resilience to flooding arﬁ.adbLukmber, Tar-Pamlico, and
Ite Oa

* Reduce the cost and complexity for local
government in the planning and
implementation of flood risk reduction
projects

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

ES-Figure 3. North Carolina Major River Basins by Order of Inclusion in Blueprint



Blueprint Development - Multiphase

Process

- Phase | (2022 - 2024) - Complete
* Research and evaluation <P
® Gap analysis Resiliency Blueprint

- Recommendations and decisions (Programmatic,
Policy, Tools, Approaches, Needs)

+ Neuse River Basin Action Strategy (Pilot) .
- Draft Blueprint L

* Phase Il (2023 - 2025) - Ongoing
« Develop online decision support tool (Blueprint Tool)
* Begin implementation

« Phase lll (2024 - 2025) - Ongoing
« Develop Action Strategies for five prioritized areas
 Refine Decision Support Tool
« Continue Blueprint implementation

« Refine Blueprint and Neuse Action Strategy
(including additional modeling)

wwwwwwwwwwwww

S > A
Community Engagement Q&A Meeting in Canton, 6/22/2023




Blueprint Development - Multiphase

Process

 Phasel (2022 - 2024) -
 Research and evaluation
Gap analysis
Recommendations and decisions (Programmatic,
Policy, Tools, Approaches, Needs)
Neuse River Basin Action Strategy (Pilot)
Draft Blueprint

- Phase Il (2023 - 2025) - Ongoing
- Develop online decision support tool (Blueprint Tool) f== &
- Begin implementation B
« Phase lll (2024 - 2025) - Ongoing
« Develop Action Strategies for five prioritized areas
 Refine Decision Support Tool
« Continue Blueprint implementation

« Refine Blueprint and Neuse Action Strategy
(including additional modeling)

......




Blueprint Development - Multiphase
Process

- Phase lll (2024 - 2025) - Ongoing
- Develop Action Strategies for five prioritized areas
- Refine Decision Support Tool
+ Continue Blueprint implementation

 Refine Blueprint and Neuse Action Strategy
(including additional modeling)




Flood Resiliency Blueprint
Tool



NC Flood Resiliency Blueprint Tool

* Built on Hydrologic and Hydraulic (H&H) models

- New methodologies allow users to:
- Develop, Evaluate, Prioritize Resilience

Actions

« Plan and marshal funding to implement

priority resilience measures

* Who is the Tool for:
 Local governments

- planners, floodplain managers

- Fellow state agencies
 Policymakers

« Soil and Water Conservation District Staff,
NRCS staff, SeaGrant extension, COG

members
» Public

STEPS8 STEP1

DEQ - Program & Actionable Data,
Project Accountability Modeling, Analysis N
Report progress, Gather, generate
A maintain accountability and update data A
’;

- b
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

Create Basin Action Strategy Start using the Flood
Resiliency Blueprint Tool 4

~

&

STEPS STEP4

Action Analysis Action Review,

and Ranking Creation, &’/
Review, sort, and and Adjustment
rank actions Refine action data

-



NC Flood Resiliency Blueprint Tool

Tool Development and

* April 2024 - Beta Testing

« September 2024 - Version 1 - Testing
* Spring 2025 - Version 2 - Public

JAN FEB MAR APR MAY JUN JUL AUG SEP ocT NOV DEC JAN FEB MAR APR MAY JUN JUL

TOOL DEVELOPMENT Beta  DEVELOPMENT V1 DEVELOPMENT — V2 Release and O&M

A 7 N

Neuse Model Improvements —

Additional Basins Model Improvements

Additional Basin Model Improvement



Flood Resiliency Blueprint
Model Improvements

Better define flood extent and
depths

 Current Conditions
« Capture future flooding

« Changes in precipitation patterns
* Sea level rise
* Increased impervious surfaces

- Facilitate future improvements

 Storm surge and compound
flooding

» Probabilistic framework

Support tool functionality

* 1D Modeling
* Fluvial flooding only
* Event-based analyses

Inland/Riverine Flooding Examples

Analysis
Framework

* 2D Modeling
* Fluvial and pluvial flooding

* Probabilistic analyses




Flood Resiliency Blueprint
Model Improvements

ENERGY & ENVIRONMENT

Nearly $10B in Hurricane Debby damage
occurred in areas without flood
insurance requirements

Study: U.S. Flood Damage Risk Is
Underestimated

February 22,2022 | Laura Oleniacz | 5-min. read

“According to a 2022 study from North Carolina State University, 68% of flood damage

reports were outside of FEMA's high-risk flood zones in 2020 [and]... 16% of damage
reports were in unmapped locations.”

¢



Flood Resiliency Blueprint Tool - ‘v@
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Flood Resiliency Blueprint
Model Improvements

Better define flood extent and
depths

 Current Conditions
« Capture future flooding

« Changes in precipitation patterns
* Sea level rise
* Increased impervious surfaces

- Facilitate future improvements

 Storm surge and compound
flooding

» Probabilistic framework

Support tool functionality

* 1D Modeling
* Fluvial flooding only
* Event-based analyses

Inland/Riverine Flooding Examples

Analysis
Framework

* 2D Modeling
* Fluvial and pluvial flooding

* Probabilistic analyses




Flood Resiliency Blueprint Tool

Bulldinglnformation Imp. -
act Simulator

Adjust settings and infc

* EX P .
Pan ds on existi ng tools with new data s AR
(o=} V

gles e
handle to simulate
Number of Stories achangein flood

Foundation Type

* In
tegrates forecasted changes

Single Family Dyeling

Reset to 1%
££0 1% annual chance

i, deat vaues v es
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Mitigation Depth
Above ;
7 Finished Damage Bullding,
Losses

Floor

i fon options that reduce your risk from this hazard. ?
Eetimated costs for each option were used t i s (in feet)
12 718

01 6677
0s $8.149

F f tions and calculations, click the
or more information on options and calcutations.cl t 08 5290
28 $19.350

Torecalculate the CE, click the calculator tothe left of each option and revise the
costs based on local conditions.

Building Value 71797 square Footage

| © Adaresslocations ae pproximate:

| 1014 Waterst Kinston, NC 28501

Elevetion 529580 am o {
¥ Recaton ss0300 B
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There are no cost effective miti
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Blueprint Tool Functionality

Develop a

Detailed Develop New Build a local . .
Community Resilience Actions Action Plan Goals: . .

Profile  Be a resource for riverine and
stream management to
Acti '
Explore Flood Manacgfrrr]\ent Fund Matching reduce ﬂOOdlng
Risk Tool  Reduce the cost and

(internal)

complexity for local
government in the planning
and implementation of flood
risk reduction projects

* Lead to a prioritized set of
projects

Project

: Flood Risk Scores Ranking Actions
Complexity

Estimating Impacts of

Flooding on People, Community
Environment,

Infrastructure, and Capacity
Economic Sustainability +

Data Repository




Blueprint Tool Functionality

Develop a
Detailed Develop New Build a Local
Community Resilience Actions Action Strategy
Profile

Action .
Explore Flood Management Fund Matching

Risk . Tool
(internal)

Project
Complexity

Flood Risk Scores Ranking Actions

Estimating Impacts of

Flooding on People, Community
Environment,

Infrastructure, and Capacity
Economic Sustainability +

Data Repository




Flood Resiliency Blueprint Tool

DEQ_B. NORTH CAROLINA
} Flood Resiliency
— ~ Community Profile Flood Risk Management esiliency Action E ation Act 1 Emen Data Repository x @
N\~ BLUEPRINT !
? Help

Develop a Detailed Community Profile
Community Profile

Critical Facilities City Of Kinston - Housing

@E
e

Critical

8 =H #

Infrastructure Houses at Risk by Flood Depth @

(Based on 1% Annual Chance)
Emergency Services . More than 5 Feet @
-@ Environmental . i @
Build a Local Action e ®
Historic Buildings & . 2-3 Feet @

Strategy @ Areas
1-2Feet @
& Rl

m Housing 0-1Feet @
@

Less than 0 Feet

Land Use

Population &

& B8

Demographics

Social Vulnerability

0o

3

Develop New Resilience
Actions El:a Capacity

Assessment

Previous Save and Exit Next




Flood Resiliency Blueprint Tool

—)\ NORTH CAROLINA
DEQ?> Fiood Resitiency I -©

Community Profile Flood Risk Management Resiliency Action Evaluat Actic ge t Data Repository
N\~ BLUEPRINT ’ ‘ ; Bl

Develop a Detailed
Community Profile

Community Profile

Editor

B8y criticat Facitties City Of Kinston - Critical
Facilities

{cb Settings
TT  Critical

}ﬂf Infrastructure Edit Mode

e _

Edit features

. . TR —— Food and Agriculture @
Build a Local Action D concens (&) sonins e =
Strategy @ :ri:taosric Buildings & & chemical @
@ commercial Facilities =
f’f—ﬁ Housing [ communications @
@ Critical Manufacturing ®
IID wend v © vefense industrial Base @
Population & Emergency Services @
Demographics g =
I . | . g;é?. Social Vulnerability Government Facilities = ZONE UQPCT
Develop New Resilience . - T
Actions @

E@ Capacity E Information Technology

Assessment

= EE:(
o ool ig:?[n | }
e N e o S TS

Save and Exit
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Flood Resiliency Blueprint Tool

Develop a Detailed
Community Profile

Build a Local Action
Strategy

Develop New Resilience
Actions

Add New Resiliency Action

&

| Want to Use a Resiliency
Action That Was Identified in
a Previous or Ongoing
Planning Effort

There have been numerous flood
mitigation and resiliency planning
efforts undertaken in the past. If you
are interested in reviewing and
possibly selecting previously identified
resiliency action(s) from these efforts,
select this option.

Add Pre-ldentified Action

| Know What Resiliency

Action | Want to Create
If you already know the resiliency
action you would like to select for

inclusion in your Basin Action Strategy,
select this option.

Create My Own Action

| Want to Explore Risk and

Resiliency Action Options
If you want to take advantage of one of
the most impactful functions of the
Blueprint Tool, select this option to
explore the flood risk and the 30+
resiliency actions to reduce the risk.

Explore by Area of Interest

Add Pre-
Identified
Action

Add New,
Known
Action

Explore &
Develop
New Action




Flood Resiliency Blueprint Tool

=) NORTH CAROLINA
DEQ?> -Fiood resiliency e - O

Community Profile Flood Risk Management \ction Ev t Act geme Data Repository
N\~ BLUEPRINT '

Develop a Detailed

Flood Risk Management Kinston Change

Community Profile

Resiliency Action Planning

S

-
earch by address, place, or intersection | U,

$ % J
Y b Castle Oaks QT

\
)

Pre-identified ~

Lenoir County Sherrifs Department
|
_Lf_.\

Falling (‘ieak._\\

evaluate ways to keep the basement of the Lenoir County
Sheriff's Office from flooding. Options include hardening of
the building, water proofing, and/or evaluating methods to
direct stormwater away from the building.

Build a Local Action County

Community Not Available
Strategy Estimated Cost | $51,000- $100,000 Select the Pre-Identified Resiliency Action you want to import Viewing Actions:
Pl HMRRP
an Name Plan Location Basin County Community Category
Plan Year 2017
v

Owner/Manager  Lenoir County

Status & Barriers | 1-2 years Lenoir County

. sherifs HMRRP Lenair MNeuse LENOIR

Next

Department

Resiliency Action Type v HMRRP Lenoir Neuse LENOIR Policy & Planning

Add Previously Identified Action
Mo« 1 s ow 1-2of 2 Buildings

24

Develop New Resilience
Actions

[®] Add Action To Plan




Flood Resiliency Blueprint Tool

Develop a Detailed
Community Profile

Build a Local Action
Strategy

Develop New Resilience
Actions

Add New Resiliency Action

&

| Want to Use a Resiliency
Action That Was Identified in
a Previous or Ongoing
Planning Effort

There have been numerous flood
mitigation and resiliency planning
efforts undertaken in the past. If you
are interested in reviewing and
possibly selecting previously identified
resiliency action(s) from these efforts,
select this option.

Add Pre-ldentified Action

| Know What Resiliency

Action | Want to Create
If you already know the resiliency
action you would like to select for

inclusion in your Basin Action Strategy,
select this option.

Create My Own Action

| Want to Explore Risk and

Resiliency Action Options
If you want to take advantage of one of
the most impactful functions of the
Blueprint Tool, select this option to
explore the flood risk and the 30+
resiliency actions to reduce the risk.

Explore by Area of Interest

Add New,
Known
Action

Explore &
Develop
New Action




Flood Resiliency Blueprint Tool
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Flood Resiliency Blueprint Tool

DEQ? NORTH CAROLINA
z 7 Flood Resiliency Flood Risk Management tion Management Data Repository ) 0

X2 BLUEPRINT Community Profile

Flood Risk Management Kinston Chanee

Resiliency Action Planning

Assess Your Risk v

Develop New Resilience

Identify the area that will be impacted by your resiliency

Actions

Zoom to the area of impact on the map to the right,
using the search bar or manually.

Draw an area of impact polygon on the map using the
drawing toolsin the upper right

58 Summit Ave
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Callege 5t

Able to sketch i Y ;
= 4
£ .
Clear m il g
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Flood Resiliency Blueprint Tool

Develop New Resilience

Actions

Explore Resilience
Actions

Flood Risk Management

Resiliency Action Planning

Assess Your Risk v

Area of Impact v

Resiliency Action Type A

— Other

Choose one of the options below:

Select from the Building Mitigation Actions shown in
the panel below the map.

1

Select a Different Resiliency Action Category and
Type on from the dropdown menus below.

What type of resiliency action you want to create? (Leave
blank if unknown)

Select Resiliency Action Category

Channe | Improvemen t ~

Building Level Mitigation

Channel Improvement
Nature Based Solutions
Floodplain Restoration
Infrastructure

Palicy & Planning

Resiliency Action Location v

[ Add Action To Plan

[
e
au| 8¢

Resilience Action Categories
* Building level mitigation
Detention/Runoff reduction
Channel Improvement
Nature Based Solutions
Floodplain Restoration
Infrastructure

Policy and Planning



Flood Resiliency Blueprint Tool

Detention/Runoff
Reduction

Reduction New
structures +

Retrofit Existing
structures +

Quarries *

Dry dams +

Floodplain
Restoration

Riparian
buffers +

Floodplain
mitigation
preservation *

Floodplain

restoration/Multi
-use floodplains *

Nature-Based
Solutions

Water farming *
Afforestation +

Bioretention +

Raingardens, bio-
swales, etc. +

Permeable
pavement +

Flood storage
wetlands *

Stream
restoration =

* Unique: Distinctive, offering capabilities not available in any other tools

4+ Enhanced: Exists in other tools, but the Blueprint Tool extends these

functionalities significantly, enhancing them to provide greater efficiency
and effectiveness

= Leverage/Coordinated: Leverages the capabilities of similar tools,
coordinating to provide cohesive advancements in data and function.

Channel
Improvement

Building Level
Mitigation

Relocation =

Debris removal =
Utility elevation =

Structural
elevation =

Channel

. Reconstruction =
dredging =

Wet
floodproofing =

Dry floodproofing

Channel

widening = Acquisition/

Demolition =

Infrastructure

Dike/ Berm =

CETNEW;
elevation/ Road
crossing
modification =

Stormwater
management
activities +

Policy & Planning

Enhanced zoning

use/impervious
area restrictions

River corridor/
Greenspace
implementation *

Stormwater,
water quality,
floodplain
regulations =




Flood Resiliency Blueprint Tool
~ZDEQ® Fiood Resiliency

Community Profile Flood Risk Management Action Management Data Repository X @
N\~ BLUEPRINT )

Flood Risk Management e

Develop New Resilience
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- E Capitola Ave *4 F Y p
Length of Stream (ft) Estimated e } o E :
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= Fields 5 =
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Define Action |
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Flood Resiliency Blueprint Tool

Resiliency Action Score Details

::_‘__'—e, NORTH CARDLINA
nE = Flood Resiliency

BLUEPRINT

Resiliency Action Name Resiliency Action Hame

- )
Data Repository

Resiliency Action Description Descripton Tesxt

Resiliency Action Evaluation
Roanoke LAt

Jurisdiction

Action Categary Type Action Categody/Action Type

Develop a Detailed

0 i Filter By:
Community Profile o g S

Q| 9 \'H

Liscation

Jurisdiction Name

Generate Action Strategy

Risks And Vulnerability Implementation Project Benefits Added Value

(] capeFear - : e - iency Actions by Category
(] French broad 5 IR 1 | Risk Score
Neuse N 14 | Life/safety Risk Scare

|:| Roancke @ Heuss

1B | Direct Damages Avoided

Adjust Weights

County hd B Cape Fear 1B.1| Direct Damages Avoided - Homes
. . 4
B u I | d a Lo Ca I Actl o n Municipality e ‘\‘:\- 1B.2| Direct Damages Avoided - Businesses . . b'l'
Status v L""‘w-\-\_ 1B.3| Direct Damages Avoided - Businesses Economlc SUStalna | |tV and

Strategy

2 | Social Vulnerability

Development

3 | Regulatory Floodway or Coastal ¥ Zone

Jurisdictions Resiliency Action  Resili
Action Name  (Link to Comm Capacity) Category

Actionl durisdiction Study
Action2 Juris 1, Juris 2 Mitigation Action Structural Score Score Eq u Ity an d Soc Ia I Vu I nera b 1 I Ity

Environmental Benefits

4 | Future Risk

Action 3 Score Study - Score Score

Action 4 Score Mitigation Action Infrastructure Score Score FIOOd ImpaCts to BUSi ness a nd
Actions Score Mitigation Action Nature-Based Solution Score Score I n d u St ry
D eve I O p N eW Re S I | I e n Ce Action 6 Score Mitigation Action Structural Score Score
. ActionT Score Policy Change - Score Score Flood Impacts to Homes
Actl O n S Action d Score Mitigation Action Infrastructure Score Score
Action T Score Mitigation Action Structural Score Score Ease of implementation
Actions Score Mitigation Action Infrastructure Score Score

Life/Safety During Flood Events




Flood R

esiliency Blue

MNORTH CAROLIMA
Flood Resiliency

BLUEPRINT

print Tool

(@ » Flood Risk Management > City of Kinston Action Plan

Flood Risk Management

Action Management

Data Repository

@

£ o

Tyree Rd

Wheat

Parrott Fork

etport

M Queen 5¢

Wass ay

O ;. +

will Baker Rd

Ctrawberny Brafers s

City of Kinston Action Plan
Action Plan Summary

Mitigation Actions

Structural

Action Name |2 Action Type
Action 1 Study
Action2 Mitigation Action
Actiond Study
Action 4 Mitigation Action
Action 5 Mitigation Action
Action Mitigation Action
Action T Mitigation Action
Action g Policy Change
Action 9 Policy Change
Action 10 Mitigation Action
First (S 2  Last

Breakdown by 6

Action Type

Mitigation Action 5

Breakdown by Type

< View All Action P

Mitigation Type
Structural
Infrastructure
Nature-Based Solution
Structural
Structural

Infrastructure

% 5

@ 5

Infrastructure

Studies

prets

(ete

Policy Changes

&

Nature-Based Solutions

I/ DHTDIIDD



Blueprint Tool Functionality

Develop a
Detailed
Community
Profile

Explore Flood
Risk

Project
Complexity

Estimating Impacts of
Flooding on People,
Environment,
Infrastructure, and
Economic Sustainability +

Develop New
Resilience Actions

Action
Management

(internal)

Flood Risk Scores

Community
Capacity

Build a local
Action Plan

Fund Matching
Tool

Ranking Actions

Data Repository

Fund Matching

» Match proposed resilience
actions with funding
opportunities

* Actively updated

* Federal, state, philanthropic
programs



NORTH CAROLINA l
Department of Environmental nnnmy

NORTH CAROLINA
Department of Environmental Quallty

Closing



What's Next

PHASE Il - Tool Development and Model Improvement
« September 2024 - Version 1 Testing
» Spring 2025 - Version 2



What's Next

Phase IlI
* Blueprint contracting with vendors - In Process

 Supporting the development of Basin Action Strategies
» Cape Fear, French Broad, Lumber, Tar-Pamlico, and White Oak
» Establishing Basin Technical Advisory Committees

- Pilot Basin

B initial Basins

Upcoming Basins




What's Next

Continued Implementation ~D 59})

« Working with NCEM and
other State programs to
identify funding
opportunities o G Lo\ X

* Mining Hazard Mitigation ‘& e
plans and other planning [ e o 1 Nt A
efforts

- Agricultural Pond Flood =
Storage pilot project with o
Dept. of Agriculture o o w25 0 75 w9

56 projects totaling $17.4 million



Thank You! | Questions?
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