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Introduction

• Aquatic Ecologist Education

• >15 year career experience

• Public & Private sectors

• Currently Regulatory and 
Lakeshore Specialist

• Volunteer Loon Watcher





“Minnesota’s lakes are in trouble and the 
situation is urgent. Across the state, we have 
lost approximately half our natural 
shorelines on Minnesota lakes. In some 
areas, we’ve lost even more and we are losing 
these shorelines at a fast rate”

Source:
Minnesota’s Vanishing Natural Shorelines: A Loss that Contributes to Degraded Lake Quality 

A Summary Report to the Policy Committee of the Clean Water Council April 2022





What initially drew you to Big Carnelian / Big Marine Lake?

We were looking for 

a deep clear lake 

with good fishing.
The property is fairly 

secluded. We love 

the nature and the 

bike trails. 

We looked for a lake here that 

would be deep and spring-fed 

to have clearer water. We like 

the nature. You can see deer 

and foxes but it is close to the 

cities and near good schools 

and churches.

We looked for 

something that felt 

like a cabin up 

north. 

Feels like being 

up north 

without having 

to drive so far. 

Been fishing on the 

lake for 25yrs. 

Finally moved here 

5 years ago.  

Big Marine is an 

undiscovered 

gem. 



What difference do you see?
(Large to subtle)



Sass et al 2006

Science of Shorelines



Summary of The Science of Shorelines

Shoreline modifications to beach and rock 
results in:

▪ Loss of critical habitats

▪ Loss of niche specific species

▪ Replacement of desirable species

▪ Decreased community resilience

Woody debris removal results in:

▪ Overuse of remaining habitats

▪ Loss of species and density

▪ Diet shifts & decrease fitness

▪ Greater boom-or-bust Fisheries

Vegetation removal results in: 

▪ Overuse of remaining habitats

▪ Loss of species and density

▪ Increased erosion induced habitat loss

▪ Decreased nutrient recycling/ habitat loss

Scientific Literature Takeaway:

Shore modifications and habitat removal 
negatively influence the lake ecosystem





The Experiences of the 
Carnelian-Marine-St. Croix WD



Lakeshore Owner Engagement 2021



Public Engagement

2016 2017



Large Loss of Native Shoreline Over the Last 15 Years



DNR and
MPCA Findings
Big Carnelian and Big Marine Lakes are 
at high risk of becoming impaired for 
lack of biodiversity

Shoreline and shoreland alteration is 
the primary stressor

Restoration of shoreline and shoreland 
areas are needed on developed 
parcels. 



Monitoring Trends & Connection to Aquatic Life

Nearly impaired Aquatic Life Supporting Aquatic Life



How did you feel when you learned your lake is impaired for declining biodiversity?

Not surprised. 

I’ve seen it 

happening over 

the years. 

When I first moved 

here there were so 

many fish you could 

almost walk across the 

lake on their backs. 

There used to be tons of 

otters. I used to be able to 

go out on my property and 

see them all over the 

beach, lying on their backs. 

I’ve noticed the fish. 

There aren’t as 

many and they are 

smaller. They don’t 

look healthy. 

You go fishing and 

only catch little 

ones that are one 

foot long and skinny

The south bay is a big spawning ground for 

bass. There are also a few other spawning 

areas on the lake. Would like to see the DNR 

close those areas off to boats until June so 

the fish can spawn. 

Is Big Marine 

still good 

compared to 

other lakes?



CMSCWD Management Plan 
& Measurable Goals

Educate

Contact landowners prior to violations.

Targeted outreach.

Enforce

Stop modifications without a permit.

Engage

Increase natural shoreline conditions.

Have parcel with 50% or greater natural conditions.



What 50% Natural Shorelines Look Like



What Greater Than 50% Natural Shorelines Look Like



What Less Than 50% Natural Shorelines Look Like



Score The Shore & Score Your Shore



Evaluating Shoreline Habitats

Native Buffers & Natural Ground Cover

Emergent Vegetation Trees & Shrubs Screening

Downed Woody Debris

Overhanging Woody Structure

Loafing Logs



Drifted-in Logs 
& Snags    

(wildlife habitat, 
erosion control & 

water quality)

Emergent Vegetation 
(water quality, erosion-

control & wildlife habitat) Tree Stumps 
(wildlife habitat & 

water quality)

Shoreland Vegetation   
(erosion-control, water 

quality, wildlife habitat, high 
plant diversity = high 

wildlife diversity)

Value / Function of            
Natural Shoreland Zone



Score the Shore: Results
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Shoreline Trends

2019 2020 2022

2022



Shoreline Trends

2020 2022



Lakeshore Observations



2016 2017

2022





Curbing the Culture & 
Changing the Trend



Lakeshore Culture



Engagement 2020-2023

• 1 Shoreland landowners four-page 
booklet mailed in 2020

• 6 Direct mailings with shoreland 
articles

• 3 Direct mailed shoreland landowners 
post card mailings

• Welcome packets bi-annually.

• 6 Shoreland Landowner Workshops
• https://www.youtube.com/watch?v=kRSwe9oVKak
• https://www.youtube.com/watch?v=1Z3mV64d2WQ

https://www.youtube.com/watch?v=kRSwe9oVKak
https://www.youtube.com/watch?v=1Z3mV64d2WQ


Construction

Planting

Maintenance



District Rule 5 (Shoreline & Streambank Alterations) Policy:

3 Policies:

1. Limit alteration of a shoreline to instances where erosion of the shoreline is occurring or likely to occur. 



District Rule 5 (Shoreline & Streambank Alterations) Policy:

1. Limit alteration of a shoreline to instances where erosion of the shoreline is occurring or likely to occur. 
2. Assure that alterations of shoreline comply with accepted engineering principles to prevent erosion; and 



Rule 5 (Shoreline Alteration) District Policy:

1. Limit alteration of a shoreline to instances where erosion of the shoreline is occurring or likely to occur. 
2. Assure that alterations of shoreline comply with accepted engineering principles to prevent erosion; and 
3. Preserve and, wherever feasible, enhance the ecological integrity and natural appearance of shoreline.



Escalated Criteria for Stabilization

… (9 sub-criteria)

… (3 sub-criteria)

(www.cmscwd.org/rules) – Since 2010

http://www.cmscwd.org/rules






Successes



Successes



80% of Shoreline Alteration Permits 
were issued after work started in 2022

~30% of total permits

Shoreline Permits

Other Permits

~80% of Shoreline 
Permits

After the Fact Permits

Initiated by 
concerned 
citizen 
notification of 
shoreland 
modifications











Priority Unpermitted Violations

2019 2020 2022

2022





Measurable Goals

Engage

Can’t get there without engaging landowners and 
providing resources. 

Educate

Can’t get there without willing landowners and changing 
the culture. 

Enforce

Can’t get there without upholding rules. 

Management Plan

Percentage of lakeshore parcel with at least 50% natural shoreline condition. 



City of Fifty Lakes 
Experiences, Questions, 

Discussion
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