St. Joseph Shoreline Softening Study

M 20T
Jaquiada(

Community Presentation




Introduction Project Funding

* The goal of this study is Th rough

explore potential new and - Michigan: Econormic
innovative strategies for
protecting the St. Joseph

shoreline, reduce shoreline

Development Corporation

* Special Thanks to the City of
St. Joseph, Berrien County,
Great Lakes Coalition, and
State Representative Joe

armoring, expand habitat,
and reduce ongoing

maintenance costs.
Andrews

— Edgewater

resources



Project Partners

* Michigan Economic
Development Corporation

* City of St. Joseph

* Berrien County

* SeaWorks Group

* Michigan Technological
University

* Abonmarche

* Edgewater Resources
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Existing Shoreline

Protection Strategies

* Do Nothing

* Beach Nourishment

* “Soft Armoring” Sandbags /
Geotubes / Temp

* Armor Stone

* Walls

= Edgewater

resources









| it

+5

+4

+3

+

LAKES MICHIGAN-HURON WATER LEVELS - DECEMBER 2024

22 2023 2024 2025
DEC | JAN | FEB |MAR | APR MAY | JUN JUL AUG| SEP OCT | NOV DEC|JAN FEB|MAR APR|MAY JUN|JUL AUG| SEP OCT NOV | DEC|JAN | FEB |[MAR|APR  MAY
|
| T 1585
wm - 198 1985 2% 1986 1886 2026
K ' " - | v —
{ |
i |
| |
— = -
prd | ] T 22| | e e [N
i I A — A4
[ T T——t ’/ \ s e e —— _4/ i [T
T | | =~ ' e el =] ' B [ o | at
' | S atifn
| LU
| |
CHART DATUM-577.5 FEET{176.0 METERS) ‘
[ | ] | PR 1984190 | 1954 ] 904
LAKES MICHIGAN-HURON — — W —
——— ' LR W —LE L e
] |

15

+12

+03

+08

+03

03

Lake Michigan—Huron

177.50

177.00 =

176.50 -

176.00 -

175.50

|- 582.35

- 580.71

579.07

- 577.43

575.79

L P R e P R O B DWR PR NN RO P GO JRE e PN B EE R NN RV TN N ENS WM NN RN EES BN S IRV RN PN EN B A BN N PRI PR N TN RPN NS NS PRGN RN ROW NN BUN DN DY WS P RRD AR NER PSRN AR PR R OO PR B PR ER BRSNS ETE NN ey NN PR RES rew e G R RO N [ RN P S DR N P RS D PR RSN MR NN P RN RN PEN R |

1918 1921 1624 1927 1930 1933 18368 1939 1842 1945 1948 1951

1954 1957 1960 1963 1986 1669 1972 1975 1978 1881 1984 1987 1990 1993 1966 1999 2002 2005 2008 2011 2014 2017 2020 2023

feet






[ER TECHNIQUES

vave energy
nvironments.

SILLS -

Parallel to
vegetated
shoreline, reduces
wave energy, and
prevents erosion.
Suitable for most
areas except high
wave energy
environments.

J:}ﬁuf’"

BREAKWATER-  REVETMENT -

(vegetation Lays over the slope

structures intended and protects lt

to break waves, from erosion and

reducing the force  waves. Suitab efo

of wave action, and ~ sites with existing
encourage sediment hardened shoreline &

accretion. Suitable  structures.
for most areas.
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South Haven — 2020
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What’s the Challenge
with Beach

Nourishment?

* Can be Very Expensive,
Especially if Importing Sand

* Inconsistent Federal Dredging
and Funding Schedule

* Relatively Short Lived
Solution
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What’s the Challenge
with Temporary “Soft

Armoring”?

* While Less Expensive, Still
Costly

* Relatively Short Lived
Solution

* EGLE Required Removal at
End of Permit Window
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Natural Condition

retreated
shoreline

bulkhead
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What’s Wrong with

Hard Armoring?

* Very Expensive

* Impacts Neighboring Properties

* Impacts to Environment of
Mobilizing Construction
Equipment

* Reduces the Source of Materials
in the Littoral Drift System that
Naturally Nourishes our
Shoreline

= Edgewater
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What Does Climate

Change Have to do

With it?

* More Rapidly Changing Water
Levels

* Increased Storm Intensity and
Frequency

* Less Ice Cover Leaves Shorelines

Exposed to the Worst Storms
* Less Predicatability

= Edgewater
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Future Shoreline

Protection Strategies
* Do Nothing
* Beach Nourishment
* Offshore Source
* Engineer With Nature to
Maintain Beach and Direct
Sediment
* Prenourishment
e Offshore Segmented
Breakwaters
* Habitat Reefs
* Habitat Islands = Edgewater



Tottenville Intermediate School

Water Hub - :
Living shoreline

Kayak launch

Intertidal breakwater

Elevated Home ‘

Dune system

=
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Mazh Module Waye Height
0310
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0207
0.1
0:155
0129

0,103
0.07y
0052
0.026
0.000




L . T
=

Fe










& "\v‘* w\&
\g"&"m\vmv: RS



















T e Y,
e
e




Permitting Considerations

* Joint Permit Application Submitted to EGLE and USACE

* Requires Permission From All Riparian Interest Holders

* All Projects Require Consideration of the Public Trust

* All Projects Require Consideration of Potential Impacts to
Habitat and Threatened and Endangered Species

* All Permits for Innovative ldeas Become Precedents

* May Require a Bottomlands Lease

* Will Require a Long Term Maintenance Strategy

= Edgewater

resources
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Permitting Process
* This STUDY Will NOT Result in the Submission of a Permit Application
* Development of Concept Alternatives
* Preliminary Application Meeting
* Completion of Preliminary Engineering
* Submission of Joint Permit Application
* Distributed to all State and Federal Agencies
* Separate Public Comment Periods
* Special Studies — Wave and Circulation Studies, Habitat Studies, etc
* Resolution of Issues

* Permit Issued
= Edgewater

resources



Study Process

* Collect Current Bathymetry

* Collect Underwater Photography

* Collect Sediment Samples for Sieve Analysis

* Analyze Potential Sites for Beach Nourishment Materials
Source

* Analyze Potential Strategies for Directing Sediment to the
Shore, and Slowing the Movement of Nourishment Materials

* Analyze Imagery for Habitat at Source and Placement
Locations

* Review with EGLE and USACE

= Edgewater

resources



Layers

® Sediment Samples
@ Underwater Photos
P <® Sidescan Sonar Low Frequency
P @ Sidescan Sonar High Frequency

@ Backscatter Profiles
P <& Sonar Backscatter
P ® Bathymetry Contours and Colors
P @ Bathymetry Colors Only
P ® Bathymetric Change (2012 - 2020) aes
P @ USACE 2012 Lake Michigan Topobathy

USACE 2020 Lake Michigan Topobathy

R |\iaxar Powered by Esri



Autonomous Underwater Vehicle (AUV) Surveys

MTU Provided IVER3 AUV and Operators
Continuous sidescan sonar images
(amber colored bands) captured with IVER

along 12 transects




. Coincident Bottom Photography
was captured during Side Scan
Sonar missions

. Images georeferenced and
viewable via an interactive ma

4

View

2024:07:12 17:31:05.303



USACE - 2012
Topobathymetry
at St. Joseph, Ml

v
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2012 Lake Michigan Elevation = 176.0 meters
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USACE - 2020
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Topobathy
Analysis Results

Minimum 6 value = -20.38 m

Elevation loss due to sediment
transport and/or erosion

Maximum 6 value = 8.55 m

Elevation gain due to sediment
transport and/or accretion

Mean 6 value = -0.01 m

Little to no change most places

Std. Deviation = 0.66 m

Elevation Change
Analysis for
St. Joseph, MI
2012 - 2020
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Elevation Change
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.
St. Joseph Shoreline Web-viewer

St. Joseph Shoreline Softening @ =
egen ayers
Data Layers: =

& Sediment Samples

. Sediment Samples . Y g e N

Underwater Photos

P ® Sidescan Sonar Low Frequency

- Underwater Photos
P @ Sidescan Sonar High Frequency

. Side-scan Sonar - o S e

Backscatter Profiles

D & Sonar Backscatter

. Backscatter

P & Bathymetry Contours and Colors

. Bathymetry

P & Bathymetry Colors Only

. Bathy Change AnalyS|S " : A | | .> P @ Bathymetric Change (2012 - 2020)
4 oE - 7N S Xr P @ USACE 2012 Lake Michigan Topobathy

. USACE Topobathy
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Representative Climate and Sediment Budget Rose

Significant Wave

Height (m)

B Above 45
-45
-4.0

4.0
E &5
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1.0 -
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35
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2D
2.0
1.5
1.0

[ | Below 0.5

Edgewater Resources analyzed 54 years of wave

data to develop a representative annual wave
climate, which indicates that the predominant

wave direction is from the NNW and NW sectors.

This annual wave data was used to identify the
waves most responsible for sediment transport, as
illustrated in the sediment budget rose.




Bathymetry

The local bathymetric
data reveals the presence
of offshore sandbars
located lakeward of the
city.

Bathymetry [m]
Offshore

Sand Bars

Below -22
Undefined Value
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Shoreline
Characterization

Three profiles |
representing the range
of shoreline |
orientations along the
city limits were
selected to analyze
sediment movement
across varying depths:
one located north of
the federal
breakwaters and two
to the south.




Longshore sediment transport along each profile

Profile 1, located north of the
federal breakwaters, reveals that Bathymetry [m] Net drift [mA3/m]

Profilez

the first sandbar is situated at an
approximate depth of -ém. The
blue line on the graph represents
the volume of net littoral drift
per meter across the profile,
where negative values indicate
sediment transport to the south.
This aligns with the predominant
wave direction from the NNW.
The second sandbar also
contributes significantly to the
transport volume, while
sediment movement at the
shoreline is minimal




Longshore sediment transport along each profile

Profile 2, located immediately
south of the federal breakwaters,
indicates a small component of
sediment transport at the first
sandbar. However, the majority
of sediment movement occurs at
the shoreline. This highlights the
critical importance of ongoing
beach nourishment efforts by the
USACE, as discontinuing these
activities would likely result in
significant shoreline erosion in
this area.

NS o N I o

Water Depth (m)

N
o

Bathymetry [m]

Net drift [m"3/m]

Profile 2

- -500

- 1000

- 1500

L 2000




Longshore sediment transport along each profile

, J Bathymet — Net drift [m*3/
Profile 3, situated between the =R S

St. Joseph Water Filtration Plant
and Park St., demonstrates that
the majority of sediment
transport occurs at the shoreline.
This aligns with the area's
reliance on armoring to mitigate
erosion. The graphic also
provides valuable insight into the
depths at which offshore
structures would be most
effective in dissipating incoming
wave energy before it impacts
the shoreline.

........... ofies




This plan view graphic highlights
the peaks of littoral drift along
each profile. To the north, the
peaks align closely with the
offshore sandbars, while in the
southern area, the majority of
sediment transport occurs near
the shoreline. This visualization
provides a clear understanding of
transport dynamics and supports
targeted interventions for
shoreline management.
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This graph illustrates the
relationship between shoreline
orientation (°) and littoral
transport. The net transport
represents the direction and
magnitude of sediment
movement, ranging from --70,000
to 90,000 m3 annually. Negative
values indicate sediment
transport to the south, while
positive values reflect transport
to the north. These results are
critical for understanding
sediment budgets and designing
effective shoreline management
strategies

150,000

100,000

-100,000

Net Littoral Transport vs. Shoreline Orientation
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ALTERNATIVE 1

In this alternative, the offshore structures are strategically
positioned approximately over the sandbar and angled
perpendicular to the predominant wave direction. This
configuration is designed to maximize wave energy dissipation
before it reaches the shoreline. Additionally, a groyne was
introduced to the south to establish a closed sediment cell,
promoting sediment retention and beach accretion in front of
the existing armoring.




Resulting Littoral Drifts Before and after Option 1

The littoral drift graphic illustrates the
impact of each structure on the net
sediment transport per year. The red
line represents the existing

southward drift (negative values), f,',. .. i
while the blue line shows the Py e o
modified drift with the structures in Existing Net Transpoit

Net Transport after Option 1 [mA3] ————

place. The results clearly Littoral Drift Before & After Structures

demonstrate a reduction in overall
sediment transport volume across
the entire area, highlighting the
effectiveness of the proposed
structures in managing littoral
processes
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ALTERNATIVE 2

This alternative was designed to minimize the structural
footprint while still aiming to reduce sediment transport rates
effectively. It includes a larger end groyne to the south and two
smaller offshore breakwaters strategically placed to protect the
critical areas. |




.
Resulting Littoral Drifts Before and after Option 2

The results indicate that this alternative was
not effective in significantly reducing littoral
drift along the shoreline. While the larger end
groyne demonstrates some success in
retaining sediment, the two smaller offshore
structures do not contribute to an overall
reduction in transport rates, limiting the
effectiveness of this configuration.

Existing Net Transpori [MA3] =i
Net Transport after Option 3 [M*3] ————

Littoral Drift Before & After Structures

Net Transport (m3/yr)

______________________________________________________________________________

6800 7000 7200 7400 7600 7800 8000 8200 8400
Distance Along Baseline (m




ALTERNATIVE 3

Alternative 3 seeks to strike a balance between the designs of
Alternatives 1 and 2. While it incorporates smaller structures,
they are positioned at greater depths and include a higher
overall number. This configuration aims to optimize sediment
transport reduction while maintaining a minimal structural
footprint




.
Resulting Littoral Drifts Before and after Alternative 3

The results confirm that Alternative 3 serves
as a middle ground between the previous
two options. While it achieves a reduction in
overall sediment transport rates, its
effectiveness falls short compared to
Alternative 1.

Existing Net Transpoit [MA3] —e—e
Net Transport after Ootion 4 [m*3] ————

Littoral Drift Before & After Structures
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ALTERNATIVE 1 PROJECTED SHORELINES

Initial Shoreline
—After 5 Years
After 10 Years
After 20 Years



ALTERNATIVE 2 PROJECTED
SHORELINE

Initial Shoreline
—After 5 Years
After 10 Years
After 20 Years



ALTERNATIVE 3 PROJECTED
SHORELINE

Initial Shoreline
— After 5 Years

After 10 Years

After 20 Years



Next Steps

* Collect Your Feedbac
Tonight

* Finalize Report

* Explore Strategies to
Fund Preliminary
Engineering

* Explore Strategies to
Fund Project
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MICHIGAN
CONOMIC Thank You

DEVELOPMENT
CORPORATION Greg Weykamp

gweykamp@edgewaterresources.com

PURW(ICHIGAN" Mike Morphey
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University Chris Ebner
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