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Project Overview

1. Inlet/Channel Migration Analysis

North Inlet

2. Quantitative Analysis of Coastal
Processes

3. Initial Engineering Analysis to
Screen Alternatives

4. Prioritize Shore Protection and
Management Strategies

Fools Inlet & South Inlet
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1. Dynamic Barrier Island Systems

e Barrier Islands develop
parallel to mainland

e Separated from land by a
small body of water

* Connected to the ocean
via tidal channels/inlets

Barrier Island Systems: A Primer
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1. Dynamic Barrier Island Systems

We’ve Been Here Before...

From Giese et
al 2009
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1. Dynamic Barrier Island Systems

We’ve Been Here Before...
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1. Dynamic Barrier Island Systems

Aunt Lydia’s Cove and the
initial formation of Tern Island

Connection between Stage
and Chatham Harbors

SRCORST
(\ GORON T
Q) INCLIOS

Y A

The Estuary in 1910

1910
TO THE TOWN OF

CHATHAM

Scale | inch= 700 feet.

\ {
— y g5
5 i i it 2
< g L (.)“_. ‘::"‘:%tlg ‘.-- ) /' '.',
{> ¥ f L) . o S ‘
‘. " . _.G' n w .‘:\"-.
ra = 4
s I

oo
i LA ST oW Chathar
-\ ) “: :
: ) A
‘ 2
l’\. : l‘

@
BARNSTABLE CO. MASS. +

[ |

£

= % o
1k T o ey
I R
y ¥
) -
L
I
M ey U




1. Dynamic Barrier Island Systems

Perspective on Storms
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1. Dynamic Barrier Island Systems

North Inlet Physical Changes

North Inlet Formation
“Patriot’s Day” Storm in April
2007

2018 Inlet Width = ~2,475 ft
(almost %2 mile)

2007 Inlet Width = ~1,200 ft
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Legend
—— 2007 Inlet Configuration




1. Dynamic Barrier Island Systems

Chatham: A Dynamic Barrier Island System

Short-Term Changes

* Days-Years

* System responds to tidal
currents, wave action,and | Minister’s Polft
storms | / T

Long-Term Changes

* Years-Decades

e System responds to sea
level changes and climate
patterns

&

W

“ . Spencer Kennard

www.capecodphotosicom




1. Dynamic Barrier Island Systems

Examples of Short Term Changes
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e Shifting shoals
* Breaching
 Sediment Transport
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1. Dynamic Barrier Island Systems

Inlet Sou

/

Legend
—— 2007 LiDAR High Water Line

Minister’s Point Line of Reference



1. Dynamic Barrier Island Systems

Aerial Imagery Cont’d

Legend
—— 2007 LiDAR High

Water Line
Minister’s Point
Line of Reference
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1. Dynamic Barrier Island Systems

Inlet Configuration:
2007 vs. 2018

Legend
——— 2007 LiDAR High Water Line

Minister’s Point Line of Reference
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1. Dynamic Barrier Island Systems
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Long-Term Change:
Barrier Beach Landward Migration

ﬁ&ﬁ"% bay barrier beach

<= migrating
barrier beach
bay
£

Sea level rise

System migrates landward across the shelf as sea level rises.

mﬁ barrier beach

Sea level rise

If the system did not migrate it would be submerged by the rising sea level.

From Woods Hole Seagrant Program 2015
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Oceanside Erosion is Evident in LIDAR Datasets

North Beach Island 2
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1. Dynamic Barrier Island Systems

Long-Term Change:

Inlet Southern Migration

1975-1885
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Data Collection - Tides

Measured Tide Gauge Data
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Updated LIiDAR Survey 2018 - USACE

Chatham 2018 LiDAR S

Elevation, ft
High : 130

- Low : -73

This could then be

compared to the
2007 LiDAR data

Imagery: Sentinel-2A Satellite
April 5, 2018
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Water Depth of Channels Deeper Than 6.6 feet (2 meters)
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Modeling
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2007 Inlet
Configuration

2. Modeled Current Velocity
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2. Modeled Current Velocity

2007

Max Ebb Comparison
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2. Modeled Current Velocity

Max Flood Comparison

Velocity mis
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3. Water Elevation and

Current Speed Comparisons
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3. Water Elevation and Current Speed

2007 Channel Changes
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2007 North Chatham Channel
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4. Tidal Flow Comparisons
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4. Tidal Flow

Northern Tidal
Flow

2007
¥

Pleasant Bay
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4. Tidal Flow

07 Pleasant Bay
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4. Tidal Flow

Chatham Harbor
Tidal Flow
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Chatham East

4. Tidal Flow
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Chatham West

4. Tidal Flow
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4. Tidal Flow

Southern Tidal
Flow
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4. Tidal Flow

Tidal Flux m®/s

07 South Inlet
3000 - 07 Chatham Harbor South
+ Flood - Ebb
2000
1000 Flood FIc)fd
0 ‘L +
Ebb Ebb Ebb
-1000 [~
-2000
| | | | | | |
15 20 25 30 35 40 45
model hours

Tidal Flux m°/s

3000

2000

1000

-1000

-2000

18 South Inlet

18 Chatham Harbor South
18 Fools Inlet
+ Flood - Ebb
Flood Flood
/ /
Eb
| | | | | | |
15 20 25 30 35 40 45
model hours




4. Tidal Flow

Tidal Flux, m*/s
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* Astide comes in to South Inlet,
majority of it flows in to Fools
Inlet, small proportion flows
north into Chatham Harbor

* Dramatic decrease of flow in and
out of Chatham Harbor in 2018
as compared to 2007
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5. Wave Patterns
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5. Wave Patterns

______

incoming
swell 7

refraction
begins when
waves start
to encounter
the seabed

Wave impinges Wave

on a narrow slit interference
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7 WV,

Barrier Barrier
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Fools Inlet

5. Wave Patterns

South Inlet

Predominant Offshore Wave
Approach
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5. Wave Patterns

2007 Inlets Video
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5. Wave Patterns -’Wae Height (m)

2018 Inlets Video




5. Wave Patterns
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