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Sediment transport 
has been stopped by 
Michigan City Harbor

Central Beach is now the primary 
sediment source for Beverly Shores and 
westward lakefront supplying ~80,000 

cy/yr in the past 10 years

The full amount of nourishment 
required to maintain   ~180,000 –

200,000 cy/yr

Studies recommend 
replenishing deficits every 

one to five years 
depending on severity
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Previous studies estimated a 
need for an annual sediment 

nourishment of ~105,000 cy/yr

Studies recommend 
replenishing deficits every 

one to five years 
depending on severity

The full amount of nourishment 
required to maintain   ~180,000 –

200,000 cy/yr

U.S. Army Corps of Engineers 
placed 56,000 CY of beach 

nourishment in 2020
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Low Water Level 
577.5’

• “a lake-wide surface so low that the water level will seldom fall below it” (National Atmospheric and Oceanographic Administration)
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Average Water Level 
579.3’

Low Water Level

• Average water level defined as 50% Exceedance Probability 
(based on historic water level measurements) • 99% chance of occurring over 50 years
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• High Water Level Scenario = Highest observed mean lake water level (2020) 

Low Water Level
Average Water Level

High Water Level (Historic High)  
582.2’

• 39% chance of occurring over 50 years
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• Foreshore slope has steepened

• Recent survey’s indicate that erosion is 
likely to continue in response to the 
2018-19 high water levels and storms
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• 500-year Return Period Lake Level Consistent with flood 
protection planning

• 2 feet above Observed Historic High 

• 10% chance of Occurring over 50 years

• Based on climate change modeling (Michigan 
Technological University) predicts an increases in lake 
levels above 2019 highs by 2050

High Water Level Above Historic Levels 
(survivability) 584.2’

Average Water Level
High Water Level (Historic High)

Low Water Level
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The shoreline will naturally retreat without 
armoring, routine maintenance, and 

recommended regional sand nourishment

EXISTING 

SHORELINE 

CREST
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The shoreline will naturally retreat without 
armoring, routine maintenance, and 

recommended regional sand nourishment
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B
R

O
AD
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AY

FAIRWATER AVE

LAKE FRONT DR.
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SHORELINE VULNERABILITY:
CONSIDERS SHORELINES DAMAGE POTENTIAL, OVERTOPPING 
POTENTIAL, EXISTING CONDITIONS AND SPACE FOR 
ADAPTATION

PROPERTY AT RISK:
IF LAKE FRONT DRIVE IS LOST WHICH OF THE ADJACENT PROPERTIES 
HAVE NO ALTERNATE ACCESS/EGRESS THROUGH EXISTING OR 
PLATTED ROADWAYS.
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SHORELINE VULNERABILITY:
CONSIDERS SHORELINES DAMAGE POTENTIAL, OVERTOPPING 
POTENTIAL, EXISTING CONDITIONS AND SPACE FOR 
ADAPTATION

PROPERTY AT RISK:
IF LAKE FRONT DRIVE IS LOST WHICH OF THE ADJACENT PROPERTIES 
HAVE NO ALTERNATE ACCESS/EGRESS THROUGH EXISTING OR 
PLATTED ROADWAYS.

RIPPLEWATER DR
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SHORELINE VULNERABILITY:
CONSIDERS SHORELINES DAMAGE POTENTIAL, OVERTOPPING 
POTENTIAL, EXISTING CONDITIONS AND SPACE FOR 
ADAPTATION

PROPERTY AT RISK:
IF LAKE FRONT DRIVE IS LOST WHICH OF THE ADJACENT PROPERTIES 
HAVE NO ALTERNATE ACCESS/EGRESS THROUGH EXISTING OR 
PLATTED ROADWAYS.

C
R

ES
T

LAN
E

B
R
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AD

W
AY

FAIRWATER AVE
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• Inspect emergency stabilization annually, repair damage as needed
• Inspect the toe of bluff and implement toe protection to reinforce the emergency repair work.
• Focus: protecting the road

Inspect and add 
stone toe protection

Inspect emergency 
stabilization annually, 
repair damage

Top of bluff erosion 
improvements

Inspect and add 
stone toe protection

Inspect and repair 
upper bluff 
erosion

Inspect and add 
stone toe 
protection

Maintain and repair 
upper bluff erosion

Advantages: 
• Leverages Emergency repairs 
• Limited capital cost 
• Provides ability to plan for future operations and 

maintenance (O&M) costs

Challenges: 
• Permitting and funding of further revetment work will be 

limited in the future
• Does little to address aesthetics, 
• Does little to increase shoreline resilience
• Limit's ability to re-establish public access to the water
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• protect the roadway and access to and from homes by leveraging the existing landform to create a new 
more resilient shoreline with ecological and recreation benefits

• incorporate green infrastructure elements to address stormwater risks to the shoreline. 

GREEN 
INFRASTRUCTURE HEADLANDS AND COBBLE BEACHES

MULTI-BENEFIT SHORELINE 
IMPROVEMENTS 

Advantage: 
• Fosters partnership with NPS and 
• Increased grant funding opportunities
• Increases shoreline resilience
• Restores lost uses

Challenges: 
• Increased capital cost
• Longer timeline to implement (5-10 years).
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• Create a new vision for the use and function of E Lake Front Drive and the Shoreline

Challenge: 
• significant capital cost
• Timeline to implement (10-15 years)
• Requires significant stakeholder and partner 

coordination

Advantage: 
• leverages multiple funding sources to offset significant capital cost,
• focus on restoring use of the shoreline in a way that reduces future 

O&M costs.
• Increase resilience
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SHORELINE

LANDSIDE

Protect

FORTIFY COASTAL 
INFRASTRUCTURE

REPLACE LOST 
ACCESS

Adapt

SHORELINE

LANDSIDE

Evolve

COBBLE BEACH

SHORELINE

LANDSIDE



27 smithgroup.com

NPS ADJACENT 
COMMUNITY 
(TOURISM)

RESILIENCE RECREATION
STORMWATER/

ECOLOGY

NOAA TRANSFORMATIONAL HABITAT RESTORATION AND COASTAL RESILIENCE GRANTS; 
FEMA (BRIC AND HMGP); DNR LAND WATER AND CONSERVATION FUND; ECONOMIC 

DEVELOPMENT ADMINISTRATION; DNR LAKE MICHIGAN COASTAL PROGRAM; RESILIENT 
COMMUNITIES PROGRAM; INFRASTRUCTURE INVESTMENT AND JOBS ACT (IIJA) ALSO 
KNOW AS THE BIPARTISAN INFRASTRUCTURE LAW WILL PROVIDE FUNDING TO NEW 

AND EXISTING PROGRAMS
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• SWIMMING BEACHES AND SAND

• BEACH ACCESS

• SOCIAL SPACES AND OVERLOOKS

• PEDESTRIAN EXPERIENCE

• WATERCRAFT ACCESS AND STORAGE

• NATIVE LANDSCAPE, HABITAT AND NATURE 
VIEWING

• RESIDENT AND VISITOR PARKING 
MANAGEMENT (INCL. GOLF CARTS)

• STORMWATER MANAGEMENT

• WATER QUALITY

• NPS COLLABORATION
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Capital 
Costs

Operation and 
Maintenance Cost

Funding 
Sources

Community 
Benefit

Habitat restoration 
or creation

Protect

Adapt

Evolve

Strategy Ranking Matrix

• The Strategy ranking matrix 
is an overall review of each of 
the three strategies. 

Low opportunity or costs

High opportunity or costs
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Adapt

Evolve

Derby

Protect

Lakeview
Town

EASTMIDDLEWEST

B
R

O
AD

W
AY

FAIRWATER AVE

LAKE FRONT DR.
Shore Ave Beach Informal Beach Beach Ave Beach

Drake Ave Beach

Lake Shore Park 
Beach

Drexwood Ave 
Beach
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Inspect and add 
stone toe protection

Inspect emergency 
stabilization annually, 
repair damage

Top of bluff erosion 
improvements

1

2

Top of bluff 
erosion 
improvements

2

Inspect and add 
stone toe 
protection

Inspect and repair 
upper bluff 
erosion 1

Restore public access Top of bluff erosion improvementsStone toe protection

3
1 2

31 211 1

Low High

Capital Costs

O&M Costs

Funding

Community Benefit
Habitat 

Restoration/Creation

Inspect and add 
stone toe 
protection

Maintain and repair 
upper bluff erosion 1
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1

Multi-benefit shoreline improvements Headland and Cobble Beach

3
2

GREEN 
INFRASTRUCTURE

TRAIL

1

Landside improvements 

2 3 2

2

3

1

Low High

Capital Costs

O&M Costs

Funding

Community Benefit
Habitat 

Restoration/Creation
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Green/Complete Street

Green/Complete Street
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Headland + 
Public Access 
+ Amenities

Headland 
Structure

Pinch Point
Eroding Beach, Bluff & Parking

W
at

er
 Q

u
al

it
y,

 H
ab

it
at

 
&

 C
on

n
ec

ti
on

s

Green/Complete Street

Eroding Beach and Bluff

Water Quality, Habitat & Links Eroding Beach,  Bluff & Parking Headland Access & Amenities Pinch Point & Bluff Erosion

FAIRWATER AVE G
R

EA
TW

AT
ER

 A
VE
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Consolidated 
Swim/Feeder Beach

Paddle/ Hobie
BeachEco-Beach/Confluence Access & 

Amenities
Arrival

Green Street/Restored Bluff

G
re

en
w

ay
 

Li
n

k

Green Street

R
es

to
re

d
 C

re
ek

Access & 
Amenities

Low High

Capital Costs

O&M Costs

Funding

Community Benefit
Habitat 

Restoration/Creation

Expanded 
Headlands

Paddle/ Hobie Craft BeachEco Beach Consolidated Swim Beach

FAIRWATER AVE
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Consolidated 
Swim/Feeder Beach

Paddle/ Hobie
BeachEco-Beach/Confluence Access & 

Amenities
Arrival

Green Street/Restored Bluff

G
re

en
w

ay
 

Li
n

k

Green Street

R
es

to
re

d
 C

re
ek

Access & 
Amenities

Expanded 
Headlands

Eco Beach Consolidated Swim BeachPaddle/ Hobie Craft Beach

Low High

Capital Costs

O&M Costs

Funding

Community Benefit
Habitat 

Restoration/CreationFAIRWATER AVE
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Consolidated 
Swim/Feeder Beach

Eco-Beach/Confluence

Green Street/Restored Bluff

G
re

en
w

ay
 

Li
n

k
R

es
to

re
d
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re

ek

Arrival

Paddle/ Hobie
Beach

Access & 
Amenities

Green Street
Access & 
Amenities

Eco Beach Consolidated Swim BeachPaddle/ Hobie Craft Beach

Low High

Capital Costs

O&M Costs

Funding

Community Benefit
Habitat 

Restoration/CreationFAIRWATER AVE
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Wide + 
Accessible Vulnerable Shoreline

Existing 
Headland

Green/Complete Street
Resilient Shoreline

Vulnerable Dune

REACH E1REACH E2REACH E3

Wide + Accessible Vulnerable Shoreline Green/Complete Street Resilient Shoreline
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Pocket 
Beach

REACH E1 (Evolve)REACH E2 (Adapt)REACH E3 (Evolve)

Dynamic Cobble Beaches

Green/Complete Street

Pocket 
Beaches

Select Revetment Removal

Improved Habitat and Trails

Access 
+  Amenities

Existing Stone 
Revetment

Existing 
Headland

Low High

Capital Costs

O&M Costs

Funding

Community Benefit
Habitat 

Restoration/Creation

Selected Revetment RemovalGreen/Complete StreetPocket Beaches

Cobble
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Pocket 
Beach

REACH E1 (Evolve)REACH E2 (Adapt)REACH E3 (Evolve)

Dynamic Cobble Beaches

Green/Complete Street

Pocket 
Beaches

Select Revetment Removal

Improved Habitat and Trails

Access 
+  Amenities

Existing Stone 
Revetment

Existing
Headland

Low High

Capital Costs

O&M Costs

Funding

Community Benefit
Habitat 

Restoration/Creation

Selected Revetment RemovalGreen/Complete StreetPocket Beaches

Cobble
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Adapt

Evolve

Derby

Protect

Lakeview
Town

Shore Ave Beach Informal Beach Beach Ave Beach

Drake Ave Beach

Lake Shore Park 
Beach

Drexwood Ave 
Beach
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Adapt

Evolve

Derby

Evolve

Protect

Lakeview
Town

Shore Ave Beach Informal Beach Beach Ave Beach

Drake Ave Beach

Lake Shore Park 
Beach

Drexwood Ave 
Beach
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Town Experience

Town + Visitors
Experience

Derby
Lakeview

Town
Shore Ave Beach Informal Beach Beach Ave Beach

Drake Ave Beach

Lake Shore Park 
Beach

Drexwood Ave 
Beach



PLANNING 
PROCESS AND 

COORDINATION FOR 
EVOLVE PROJECTS
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FINALIZE SHORELINE MASTER PLAN 
WITH ROADMAP FOR INVESTMENT

APPLY FOR GRANT FUNDING

DESIGN, PERMIT 
AND CONSTRUCT 

PROTECT AND 
ADAPT PROJECTS

IDENTIFYING PILOT PROJECTS 
THAT CAN BE DONE 

IMMEDIATELY AND WHAT CAN 
BE DONE JOINTLY WITH THE 

NATIONAL PARK SERVICE

IDENTIFY TIMELINE AND 
RESPONSIBLE PARTY FOR 

EVOLVE PROJECT ELEMENTS

AP
PL

Y 
FO

R
 G

R
AN

T 
FU

N
D

IN
G

DESIGN, PERMIT 
AND CONSTRUCT 

EVOLVE PROJECTS


