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Why Inlet Hazard Areas?

Lockwood Folly Inlet 1‘.338




CRC’s Charge to the Science Panel

01

Perform 5-year re-

evaluation of IHA
methods and
boundaries,
incorporating data
collected since the 2019
study.

02

Evaluate end-point and
linear regression
methods, and consider
alternative methods, for
calculating oceanfront
shoreline change rates.

03

Present results at CRC
meeting.




Review of Coastline and Inlet Processes

The Inlet Hazard Area Method (IHAM)

Applying the IHAM

Summary & Recommendations




Change in shoreline position determined by a
balance between losses and gains of sand

Positive
_ Balance =
Negative
_ = - Balance =

Erosion

-

Both alongshore balance and cross-shore balance matter




Chronic Shoreline Erosion - alongshore balance

Accretion

1974 — 1988 (accretion and erosion)




Chronic Shoreline Erosion - alongshore balance

ORV/'Ramp 67 @

Ocracoke

Sunnse Point Ramp 7

F

2009 — 2020 (erosion all alongshore)




Chronic Shoreline Erosion — cross-shore balance

Storm surge + waves elevate Total Water Level

- — = — — — - Total Water Level

Total Water Level below

dune/back-beach = sand

moved offshore; returns
in fair weather




Chronic Shoreline Erosion — cross-shore balance

Storm surge + waves elevate Total Water Level

- — = — — — - Total Water Level

Total Water Level
above dune/back-beach
= sand moves onshore
= shoreline erosion




Sand Transport on
Open Coast

* Accretion vs. Erosion determined by 3 e U cross-shore transport
e Balance in alongshore sand transport | '
e Balance in cross-shore sand transport

alongshore transport

* Uninterrupted by inlets and structures
* Shoreline change is similar alongshore
* Fairly predictable
» Typical of Ocean Erodible Areas (OEA)




Sand Transport & — " NewTopsail Inlet
Near Inlets =

» Affected by additional processes
e Tidal currents move sand, form deltas
* Sand moves into and out of tidal deltas

* |nlet shorelines fluctuate
* Erode one side, accrete on the other
* Pattern reverses or changes over time

* Migrating inlets :
* Move in the direction of net alongshore transp

* New Topsail Inlet has moved ~6 miles southw Slmee 87, el

Carolina has defined
the Inlet Hazard Area
(IHA) to recognize the

greater risk associated
with tidal inlets.



Inlet «
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Tubbs Inlet 1949

_Migrating and Fluctuating Inlet




Wallace

Update the IHA for these 10 Inlets

* Tubbs Inlet

* Shallotte Inlet

* Lockwood Folly Inlet
e Carolina Beach Inlet
e Masonboro Inlet
 Mason Inlet

* Rich Inlet

* New Topsail Inlet

* New River Inlet =
* Bogue Inlet
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Review of Ocean
Erodible Area
(OEA) Setback
Calculation
Process:

1. Map shorelines

2. Calculate long-term erosion rates
(LRR)

3. Identify existing vegetation line

4. Measure Setbacks & OEA:

(min. Setback = 30 x ER) (max Setback & OEA =90 x erosion rate)




MY 1. Map shorelines

2. Calculate long-term erosion rates (LRR) &
standard deviation

The Inlet Hazard
Area |\/|app|ng % 3. Determine alongshore IHA boundary

(IHAM) Process
/& 4. |dentify hybrid-vegetation line (HVL)
/& 5. Determine landward IHA boundary
(90 x erosion rate, measured from HVL)
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Why Linear
Regression Rate

(LRR) instead of
End-point rate
(EPR)?

From Baseline {feet)

tance

Dis

LRR is the gold standard for measuring

long-term trends because it uses all data
& is not sensitive to start and end values.
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The standard
deviation (STD)

Provides a measure of differences from
the mean, which are greater near inlets.
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i. Identify where the STD starts to increase.

Standard Deviation (5TD) of Relative Shoreline Position
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3. Determine Alongshore Boundary as STD A > 1ft.
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4. Determine the Hybrid-Vegetation Line
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hat is the Hybrid-
Vegetation Line (HVL)?

The HVL is the landward-most

position of all vegetation lines
%« during the study period. Itis a

BAl composite, including vegetation
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s lines from more than one date.

N
-

Tubbs Inlet — Ocean Isle

* Vegetation lines mapped: 1970, 1971,

i 1974, 1975, 1980, 1981, 1987, 1990, 1992,

i 1993, 1998, 2000, 2001, 2003, 2004, 2009,
y Legend 3 2010, 2012, 2016, 2020, 2022

8 — Hybrid-Vegetation Line

! — Vegetation Lines
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Why the
Hybrid-
Vegetation

Line (HVL)?

Ocean Isle
Example

2024-03-07



Why the
Hybrid-
Vegetation
Line (HVL)?

Ocean Isle
Example

Single Family House

2-Story, 5000 sf

Setback Factor = -2’/yr (erosion)
Erosion Rate = +1.3’/yr accretion

== = Existing vegetation Line
60’ setback

=== Hybrid-Vegetation Line (HVL)
® 30-Year Risk Line
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Ocean Isle
HVL
Example




Ocean Isle
HVL
Example

- . B -

" accretion

[’A ";.ll"‘""» ot R

g -~ .
% sl ﬂm 0 L ‘3"'
By O

erosion




Ocean Isle
HVL
Example
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Ocean Isle
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Ocean Isle
HVL

Example

1980 — 2024
Setback
variability =
~250’
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Ocean Isle
HVL

1980 — 2024
Setback
variability =
~250’

If built in 2011 with
existing vegetation
line setback, home
would have been
here...
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O |S| If built based on setback
cean Pl determined by HVL home

HVL W o L\ ould be here.

. 1989

1980 - 2024 L Al 9 .- s . *"2- "-; accretlon
Setback AR 1% = €00 Lo e |
variability =
~250’

If built in 2011 with

existing vegetation
line setback, home 24028 . 2021
would have been
here...
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Why the
Hybrid-

Vegetation
Line (HVL)?

Because the existing vegetation line fluctuates
quickly in IHAs (with the shoreline), the HVL is a
more reliable reference for measuring risk.
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ggdward IHA Boundary
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Mapping 30- & 90-Year Risk Lines

e Applied conceptual basis of the Ocean Erodible Area &

Multiply LRR Setbacks

erosion rate e Measured landward from the hybrid-vegetation line
(or 2) X 30 Where the shoreline is eroding

3 nd 90 e 30-Year Risk Line = RL;, = 30 x Erosion Rate (or x 2, if <2’/year)
e 90-Year Risk Line = RLy, = 90 x Erosion Rate (or x 2, if <2’/year)

Where the shoreline is accreting

e 30-Year Risk Line = RL;; =30 % 2
e 90-Year Risk Line = RLg; =90 x 2

90-year risk line= Landward IHA Boundary
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Standard Deviation (STD) of Relative Shoreline Position
Tubbs Inlet at Ocean Isle
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‘ ybrid-Vegetation Line
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1. Tubbs Inlet — Ocean Isle

- * Vegetation lines mapped: 1970,
) 1971, 1974, 1975, 1980, 1981,
' 1987, 1990, 1992, 1993, 1998,
2000, 2001, 2003, 2004, 2009,
2010, 2012, 2016, 2020, 2022

e Hybrid-Vegetation Line: 1980,
1981, 1993

~= Hybrid-Vegetation Line

“.! — Vegetation Lines
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Legend
IHA Alongshore BND Methods
Transects
STD
«=STD > 15-m
«=STD D >1
**STD and STD D >1
**STD and STD > 15-m

90-Year Risk Line
@ 30-Year Risk Line
== Hybrid-Vegetation Line

Inlet Hazard Area (2025 Update)
«" Inlet Hazard Area (1979) Current

2024 Imagery

..-...-.----27-.‘-T

0 500 1,000 2,000 US Feet
| |

¢ b EPA, NI h 4, M |
NC Division of Coastal Management | 07/16/2025 | Ken Richardson



Special Cases
Involving

Structures




Masonboro Inlet - Wrightsville Beach : s

!:f /| North jetty
| /| constructed in 1966;

90-Year Risk Line | " | shoreline relatively g
® 30-Year Risk Line | € stable since 1970; 1

Hybrid-Vegetation Line . _ jetty proposed as

2025 Proposed IHA Alongshore BND i IHA boundary

Inlet Hazard Area (2025 Update) ' 0 0.13 0:-25 0.5 Miles
"2 Inlet Hazard Area (1979) Current ";; : 1 : ; | l I l '

2024 Imagery NC Division of Coastal Management | 07/16/2025 | Ken Richardson



‘Shallotte Inlet - Ocean-lsle

90-Year Risk Line N
Erosion persistent since 1970; Terminal

groin constructed in 2022; shoreline not yet
stable; STD A >1ft. = boundary for now.

® 30-Year Risk Line

Hybrid-Vegetation Line

2025 Proposed IHA Alongshore BND
Inlet Hazard Area (2025 Update) 0 0.13 0.25 0.5 Miles
1 |

L L | | 1 | 1

! Inlet Hazard Area (1979) Current
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Summary &

Recommendations

Inlet shorelines are more variable than OEA shorelines, with the
potential for rapid shifts from accretion to erosion and v.v.

We defined IHAs following steps similar to those used in OEAs.

We determined alongshore IHA boundaries based on STD
thresholds, which identify where inlet influence dominates and
shoreline position is highly variable.

We recommend using LRRs to measure OEA and IHA setbacks
because they reflect all historic shoreline positions used.

We recommend measuring setbacks in IHAs from the HVL
because it is the most reliable reference line where shoreline
position fluctuates.

Using LRRs and measuring from the HVL we determined the 30-
year and 90-year risk lines. The 90-year risk line = the landward
IHA boundary.

We recommend updating the IHAs every 5 years to coincide
with OEA & erosion rate updates



Questions?
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