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Don’t Erode Away on Minnesota’s North Shore

• 2 year fellowship program

• Work with CEHM on erosion mapping efforts for Minnesota

• Develop public outreach materials and engage with local stakeholders

• Seeking input on project activities and outcomes
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Logic Model
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Erosion Hazard Definitions and Mapping:  

• Mapping Basics:

• Multi-year data (Lidar, aerial imagery)

• Identify erosion hazard line

• Choose features to measure from

• Calculate recession along transects

• Important Considerations:

• Legal framework

• Geology

• Level of shoreline development

• Labor and time costs

• Public input and outreach
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Minnesota
Where high water levels meet the rocky shore
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Great Lake: Superior
Miles of Shoreline: 189
Geology: Bedrock with clay 
High development 
Mostly natural shoreline



Minnesota Mapping
• Maps created in 1989 using aerial imagery by NRRI, UMD

• Set a control line in each image and measured distance to bluff edge

• Incorporated soils and geology to assess erosion potential

• High risk was designated as 1 ft/yr
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Wisconsin
Two very different coasts
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Images courtesy: UW Madison

Great Lake: Superior, Michigan
Miles of Shoreline: 820
Geology: Sandy bluffs
Moderate development 
Mostly natural shoreline



WI Erosion Mapping

• Traced feature lines on bluff crest, bluff toe or 
shoreline at different time frames

• Digitized the lines and used USGS Digital 
Shoreline Analysis Software (DSAS) to 
measure recession on 10 m intervals

• Provided recession distance and rate, made 
no determination of severity
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Defensible Setbacks
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• Bayfield County 2011 project: 

• High bluffs with clay and sand

• Looking at stable angles of repose for bluffs

• Setback from that angle

• Failed because of one objection

• Need outreach



WI Erosion Outreach
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Michigan
Largest freshwater coast falling into four lakes
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250 miles shoreline designated as high-risk

Images courtesy: mlive.com

Great Lake: Superior, Michigan, Huron, Erie
Miles of Shoreline: 3,224
Geology: Sandy bluffs
Moderate development 
Mostly natural shoreline



MI HREA Maps
• State law (1994) sets mapping standards

• High risk erosion area: 1 ft/yr over 15 yrs (min)

• Maps updated by county 

• 30 and 60 yr recession rates = setbacks

• 60 yr setback example: 

• (Recession rate (ft/yr) * 60 yrs) + 15 ft
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Rapid Erosion  



MI HREA Maps

• Aerial image analysis with field support

• Modern vs. historic erosion hazard line (EHL)

• EHL: vegetation line or current erosion area

• Transects every 150 ft

• High Risk Erosion Area: At least three transects with >1 ft/yr

• Parcel identification

• Public meetings and comments
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MI Erosion Outreach
• EGLE HREA permits
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Illinois
If you want natural shoreline, go to Indiana
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Image courtesy: IL DNR

Great Lake: Michigan
Miles of Shoreline: 63
Geology: Sandy beaches
Extremely Developed
Heavily modified shoreline



IL focuses on sand management

• Only natural shoreline is Illinois Beach State Park

• Ongoing research by USACE on this shoreline

• No recession mapping projects 

• Sand Management WG focusing on sand depth measurements

• Current progress unknown
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Or do they?
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IL doesn’t have shoreline issues

• Only natural shoreline is Illinois Beach State Park

• No current maps available

• Ongoing research by USACE
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Indiana
Children fall into our shoreline
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Image courtesy: Indiana National Dunes Lakeshore

Great Lake: Michigan
Miles of Shoreline: 45
Geology: Sandy beaches & dunes
Moderate Development
Mostly natural shoreline



IN nourishes beaches

• Indiana has no erosion mapping program 

• No shoreline setbacks 

• Focus is on beach nourishment
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Ohio
Green and loving it
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Image courtesy: The Toledo Blade 

Great Lake: Erie
Miles of Shoreline: 312
Geology: Sandy beaches & bluffs
Very Developed
Modified shorelines



Lake Erie Erosion Maps

• Newest maps from 2018

• Combined aerial imagery with Lidar data

• Set natural features as erosion hazard line 

• Transect every 100 ft = ~14,000 (takes 2 ½ yrs) 

• Public comment and appeals period

• Setbacks determined by shoreline protection
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OH Outreach Focused on Property Protection 

• Required POS disclosure

• Coastal Erosion Area Permits

• Coastal Erosion Loan Program

• 3 engineers on staff
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Pennsylvania
Small but mighty (and cold)
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Image courtesy: PA Sea Grant

Great Lake: Erie
Miles of Shoreline: 77
Geology: Glacial deposits, bluffs
Moderate Development
Mostly natural shoreline



PA In-Situ Erosion Measurements

• ~130 stationary in-land control points 

• Utility pole, rebar, etc.

• Started in 1975, with most points established in 1980s

• Measure from control point to bluff crest (4-5 yrs)

• Recession rate is calculated based on movement from 
control point/time between measurements

• Bluff Recession Hazard Areas (BRHA) requires study, 
public comments

• Setbacks established by local municipalities
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New York
Suing the IJC, because its someone’s fault
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Image courtesy: Eos

Great Lake: Erie, Ontario
Miles of Shoreline: 418
Geology: Clay/silt bluffs
Highly Development
Modified shoreline



NY Erosion Mapping• Last map in the 1980s, update ongoing 

• Datasets:
• Aerial and oblique imagery 

• Lidar

• Natural Protected Features Areas
• Beaches, dunes, bluffs

• Supporting field work

• Structural Hazard Areas (SHAs): > 1ft/yr
• Setback: Rounded rate * 40 ft

• Public comments & appeals
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SHA NPFA

NPFA
Recession  Rates

Match 
Lines



NY Outreach to Homeowners
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• CEHA permit program



Key Takeaways
Build off the rigorous methodologies of Ohio, Michigan, New York

Choose a defendable erosion hazard line on geomorphology
Use USGS DSAS for recession calculations 

Back up map with field work?
Seek  public input on map

Choose a defendable life span for structures and setbacks

Public policy changes: State programs, Setbacks, Permits, POS disclosures
Need more outreach and support for property owners
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Thank You!

Melanie Perello
melanie.perello@state.mn.us

218-834-1404
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500 Lafayette Road
St. Paul, MN 55155-4040
888-646-6367 or 651-296-6157
mndnr.gov
The Minnesota DNR prohibits discrimination in its programs and services based on 
race, color, creed, religion, national origin, sex, public assistance status, age, sexual 
orientation or disability. Persons with disabilities may request reasonable 
modifications to access or participate in DNR programs and services by contacting 
the DNR ADA Title II Coordinator at info.dnr@state.mn.us or 651-296-6157. 
Discrimination inquiries should be sent to Minnesota DNR, 500 Lafayette Road, St. 
Paul, MN 55155-4049; or Office of Civil Rights, U.S. Department of the Interior, 1849 
C. Street NW, Washington, D.C. 20240.

©2017, State of Minnesota, Department of Natural Resources
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Next Steps:

• Needs Assessment:

• Define target populations

• LGUs, Property Owners, Realtors

• Determine information needs

• Jurisdictions and permitting

• Identify best outreach tools and timing

• Target populations:

• Project Design

• My project vs. ARDC-led efforts

• What data to use

• Best methodology
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Logic Model
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Logic Model
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