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Executive Summary: Elk River Shoreline Master Plan 

The Elk River Shoreline Master Plan outlines a phased approach to sustainable shoreline 

management with a focus on immediate, high-impact projects and longer-term strategies that 

protect and enhance the river’s natural resources. This plan addresses soil erosion, shoreline 

restoration, and habitat enhancement for native plants and wildlife through structured action 

plans over one-, three-, and five-year timelines. The Elk River, a 1.6-mile waterway connecting 

Grand Traverse Bay with a larger aquatic system, plays a vital role in the local ecosystem and 

supports infrastructure, including a hydroelectric dam. Its sandy, quick-draining soils require 

careful management, as recent water quality data from the Tip of the Mitt Watershed Council 

revealed low dissolved oxygen levels, highlighting the need for better environmental 

stewardship. 

 

Elk River’s shoreline faces multiple challenges, including erosion, habitat loss, and invasive 

species, with around 55% of the shoreline currently hardened to prevent erosion, a measure 

that can disrupt natural ecosystems. The presence of invasive species further threatens local 

biodiversity, making active management essential to support native plant communities. 

Recommended strategies include living shorelines, which use native vegetation and 

bioengineering to stabilize banks; no-mow zones that encourage natural vegetation to improve 

water quality and provide habitat; and greenbelts, which act as vegetated buffers to filter runoff 

and reduce erosion. 

 

The phased plan includes an initial year focused on urgent shoreline stabilization through 

bioengineering, hillside stabilization, and the establishment of no-mow zones along Kid’s Pond. 

The three-year phase builds on these actions by expanding bioengineering efforts, improving 

public access, and developing greenbelts along high-traffic areas to protect native habitats. In 

the final five-year phase, the plan emphasizes long-term resilience with major projects like the 

transformation of Rotary Park, restoration near the US-31 bridge, and bioengineered 

stabilization along vulnerable areas such as the library footbridge. By following this 

comprehensive plan, Elk River’s shoreline will evolve into a resilient, ecologically sustainable 

resource that fosters community involvement and serves as a model of environmental 

stewardship. 
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Introduction 

This master plan offers a comprehensive framework for managing the Elk River shoreline, with 

detailed guidelines for one-year, three-year, and five-year action plans. It systematically divides 

the river into sections, focusing on high-priority projects in the first year while addressing lower-

priority initiatives in a three—to five-year timeline. This plan will address areas along the river 

experiencing soil erosion and the need for restoration along the shoreline, including prioritizing 

habitat for native plants, pollinators, and animals along the Elk River. 

 

 

 

Elk River Geography and Hydrography 

Elk River is located within the Village of Elk Rapids boundary lines. Although relatively short at 

1.6 miles, the Elk River is a crucial connector between Grand Traverse Bay and the Elk River 

Chain of Lakes (ERCL). The Elk River Chain of Lakes is a 75-mile-long waterway linking 14 

lakes in Michigan's Northwest Lower Peninsula. Remarkably, all the water from this extensive 

chain passes through the Elk River before entering Grand Traverse Bay, contributing 

approximately 60% of the bay's tributary flow inputs. The Elk River has three road crossings: 

US-31, Dexter Street Bridge, and Cedar Street Bridge. A pedestrian footbridge near the river's 

mouth also connects River Street to the Island House, making it accessible for residents and 

Village of Elk Rapids boundary lines are 
highlighted in black. 
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visitors. There is also a hydroelectric dam located on Dexter Street. Separating Elk River 

corridor from the Edward C Grace Memorial Harbor.  

 

 
 

The Elk Rapids Hydroelectric Dam regulates the water level of the stream flow from the Elk 

River into Grand Traverse Bay. Antrim County oversees the maintenance of water levels in both 

Elk Lake and Intermediate Lake, facilitated by two dams: the Elk Rapids Hydroelectric Dam and 

the Bellaire Dam. The county is obligated by court order to maintain the water levels on the two 

lakes formed by the dams: Elk Lake and Intermediate Lake. This regulatory mandate ensures 

the region's stability and sustainability of water resources. 

 

The Elk River Chain of Lakes 

The Elk River is part of the largest sub-watershed of the Grand Traverse Bay watershed, 

covering 500 square miles of land, over 60 square miles of open water, and 200 miles of 

shoreline. This area is home to 14 interconnected lakes and rivers, including 138 miles of 

designated Blue Ribbon trout streams. The waters flow 55 miles from the uppermost lake, 

dropping 40 feet in elevation before emptying into east Grand Traverse Bay through the Elk 

River in Elk Rapids. 

 

Villages in the Elk River Chain of Lakes include Elk Rapids, Kalkaska, Bellaire, Mancelona, 

Central Lake, and Ellsworth. The area is characterized by a generally rural population and large 

natural land cover, which supports the health of local human and wildlife communities. These 

pristine lakes and streams provide abundant recreational and economic benefits for residents 

Map of road crossings indicated by black 
pinpoints and foot bridges pinpointed in red. 
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and visitors. Additionally, the watershed includes several parks and recreation areas and 36 

public boat launches, offering numerous opportunities to engage with its natural features. 

 

Topology 

The ERCOL watershed exhibits a varying topography, with elevations ranging from 535 feet 

above sea level to 1,561 feet above sea level. The highest elevations are in the easternmost 

part of the watershed, bordering Antrim and Otsego Counties. In contrast, lower elevations are 

prevalent in the western region near Lake Michigan and the northern vicinity of Charlevoix 

County. Notably, the lowest elevations are concentrated around the lower chain lakes such as 

Torch Lake, Elk Lake, Lake Bellaire, and Lake Skegemog. 

 

Soil Type 

The Elk River corridor primarily features sandy soil, known for its rapid drainage and low 

moisture retention. This soil type's loose structure allows for good air circulation but can lead to 

A Map of the Elk River Chain of Lakes sub-watersheds 
courtesy of The Watershed Center Grand Traverse Bay. 
The village of Elk Rapids is in the Elk River Watershed. 
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nutrient deficiencies. While ideal for plants adapted to dry conditions, it may be less suitable for 

those needing more moisture and nutrients. 

 

 

 
 

Water Quality Monitoring 

Water quality monitoring on a river is essential for protecting ecosystems, ensuring public 

health, and detecting pollution. Rivers support a wide range of aquatic life, and monitoring helps 

maintain safe conditions for wildlife and humans. Since many communities rely on rivers for 

drinking water, regular checks can identify harmful contaminants. Monitoring also supports 

fisheries by ensuring the water remains suitable for fish populations. Additionally, it guides 

conservation efforts and ensures compliance with environmental regulations while helping track 

climate change's impacts on the river’s health. 

A map of the Elk River corridor shows predominantly 
sandy soil. Map courtesy of EGLE open GIS data. 
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The Tip of the Mitt Watershed Council conducts Comprehensive Water Quality Monitoring 

annually, rotating through different watersheds every three years. The program monitors various 

parameters, including temperature, specific conductivity, pH, dissolved oxygen, phosphorus, 

nitrogen, and chloride. The assessment criteria are based on the recommendations of the 

United States Environmental Protection Agency, the State of Michigan, and the Huron River 

Watershed Council. The values for each parameter vary based on the type of waterbody, the 

specific parameter, and the EPA ecoregions and sub-ecoregions. 

 

Temperature is a critical factor in lake 

processes and essential for supporting 

Northern Michigan fisheries. In April, when 

monitoring occurs, the maximum average 

temperature for inland lakes is 60°F 

(15.6°C), 56°F (13.3°C) for warm-water 

streams, and 54°F (12.2°C) for cold-water 

streams. The Last Water Quality test was 
performed in 2022, and the average 
temperature was recorded at 5.4 degrees 
Celsius. 
 

 

 

 

 

Conductivity measures water's ability to 

conduct electricity, which depends on the 

concentration of charged particles. It's an 

indicator of human disturbance in 

watersheds. Healthy conductivity levels 

for Northern Michigan's surface waters 

range between 150 and 800 uS/cm². The 
Last Water Quality test was performed 
in 2022, and the average conductivity 
was 398.1 uS/cm². 
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pH is an indication of the acidity or 

alkalinity of water, playing a crucial 

role in supporting aquatic life. In 

the case of Northern Michigan's 

surface waters, a pH range of 6.0 

to 9.0 is considered optimal for 

maintaining a healthy aquatic 

environment. The most recent 

water quality assessment, 

conducted in 2022, revealed an 

average pH level of 7.3 standard 

units (S.U.), reaffirming the overall 

health of the region's surface 

waters. 

 

 

 

Total phosphorus (TP) is a 

nutrient needed for plant growth, 

but excess levels can lead to algal 

blooms. The recommended TP 

maximum for sub-ecoregion 50 is 

12 ug/L for streams and 9.69 ug/L 

for lakes; sub-ecoregion 51 is 

28.75 ug/L for streams and 20 

ug/L for lakes. The Last Water 
Quality test was performed in 
2022, and the total phosphorus 
was 6.2ug/L.  

 

 

Total nitrogen (TN), like 

phosphorus, promotes plant and 

algae growth. Excess TN suggests 

a eutrophic ecosystem. The 

maximum for sub-ecoregion 50 is 

440 ug/L for streams and 400 ug/L 

for lakes; sub-ecoregion 51 is 710 

ug/L for streams and 810 ug/L for 

lakes. The Last Water Quality test 
was performed in 2022, and the 
total nitrogen was 321.4 ug/L.  
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Chloride is a reliable indicator of 
human activity in watersheds due 
to its persistence in ecosystems, 
which can lead to various 
environmental issues. To prevent 
harm, the aquatic life maximum 
threshold for chloride is set at 320 
mg/L. In the last water quality test 
conducted in 2022, the chloride 
concentration in the Elk River was 
measured at a low 6.5 mg/L, well 
below the harmful limit.  

 

 

 

 

Dissolved Oxygen Dissolved 

oxygen (DO) refers to the oxygen 

present in water, which is crucial for 

sustaining aquatic life. DO levels 

are affected by factors such as 

wind, waves, and photosynthesis. 

Cold-water fisheries require at least 

7 mg/L of dissolved oxygen, while 

warm-water fisheries need at least 5 

mg/L. The most recent water quality 

test in 2022 revealed a DO level of 

4.2 mg/L, falling below the minimum 

threshold. DO levels under 5 mg/L 

can stress fish, with levels below 3 

mg/L becoming insufficient to support aquatic life. When DO drops below 1 mg/L, the water 

becomes hypoxic, typically resulting in conditions too harsh for most life forms. Several factors 

can lead to reduced dissolved oxygen, including the decomposition of excess organic material, 

such as algal blooms, by microorganisms. 

 

Boosting Dissolved Oxygen 

Several straightforward strategies exist to increase dissolved oxygen to maintain a healthy 

ecosystem. Increasing water flow and creating turbulence by adding boulders, rocks, or woody 

debris can naturally aerate the water. Planting vegetation along the riverbanks helps cool the 

water by providing shade, allowing it to hold more oxygen. Reducing nutrient runoff from 
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agriculture and other sources prevents algal blooms, which can deplete oxygen levels when 

they decay. Minimizing the amount of organic waste entering the river and properly treating 

wastewater also helps maintain higher oxygen levels. Mechanical aerators or bubble diffusers 

can be installed in areas with slow-moving water to add oxygen directly. Encouraging the growth 

of native aquatic plants supports oxygen production through photosynthesis. Managing water 

temperature by limiting warm water discharges can help maintain healthy oxygen levels. Finally, 

community involvement and education about protecting the river can lead to better practices 

that support higher dissolved oxygen and a healthier aquatic environment. 

 

Surface Water Quality 

Forests provide over half of the U.S. national water supply, with 749 million acres of forest land 

contributing to clean drinking water for millions. Around 77% of drinking water comes from 

surface sources like streams and reservoirs. However, climate change, population growth, land 

use changes, and increasing demand raise water quality and quantity concerns. 

 

The National Forests to Faucets 2.0 (F2F2) Assessment by the U.S. Forest Service identifies 

key watersheds critical for surface drinking water. It examines threats like wildfires, pests, land 

use change, and climate impacts. This assessment uses refined methodologies to update 

previous reports from 2009, 2011, and 2015. 

 

 Elk River is ranked high in stream health, with a high importance in the drinking water index 

and a low ability to produce clean water, making this river suitable for pollution and 

contaminants. The watershed also holds a high potential threat to insects, disease, and land 

use change.   

 
 

 

Elk River Forest to Faucet 2.0 Data Explorer. 
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Shoreland Zones 

The shoreline is divided into four zones; these zones do not have distinct lines of separation and 

vary in shape and size, including soil type, slope of the land, and shape of the lake, as well as 

vegetation type and water level fluctuations.  

 

Upland Zone: Set back from the shoreline bank, this zone typically includes the house, 

driveway, and garage. Due to its hard surfaces, it generates the most stormwater runoff. 

 

Buffer Zone: Situated directly next to the lake, this section begins from the top of the shoreline 

bank and is crucial for protecting the lake ecosystem and maintaining shoreline stability. 

 

Shoreline Zone: This transition area from land to water starts at the bank's top and extends to 

the water's edge. Depending on environmental factors, its shape and size vary. 

Lake Zone: Also known as the littoral zone, this shallow lake area supports aquatic plants and 

provides vital habitat for fish and wildlife. 

  
 

 

 

Diagram illustration of the four shoreland zones. Courtesy of MI 
Shoreline Stewards. 
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Impacts to the Shoreline 

Several factors impact the shoreline, including armoring the shoreline, soil erosion, increased 

demand for development, invasive species, and habitat loss. Soil erosion, accelerated by wave 

action and human activities, degrades the shoreline and destabilizes ecosystems. The rising 

demand for development increases impervious surfaces, exacerbating runoff and further 

accelerating erosion. Invasive species contribute to a lack of plant biodiversity, outcompeting 

native vegetation and altering the natural habitat. Additionally, habitat loss due to development 

and other human activities reduces the available space for local wildlife, further stressing the 

ecosystem. Addressing these issues requires a comprehensive and sustainable approach to 

shoreline management. 

 

 

Armored Shoreline  

Approximately 55% of the shoreline is reinforced with hardened structures such as sheet piling, 

bulkheads, and riprap to defend against erosion and wave action. These structures are 

designed to absorb and deflect wave energy. Bulkheads, made of wood, steel, or concrete, are 

used in areas with less intense wave action to prevent coastal erosion by holding back soil. 

Riprap, consisting of large rocks or boulders, is placed along the shoreline to absorb and 

dissipate wave energy, protecting cliffs or slopes from erosion. While these hardened structures 

protect specific areas, they can also lead to environmental and ecological challenges. 

Therefore, integrating more natural and sustainable approaches is essential for the long-term 

health of the shoreline ecosystem. 

 

Armor Type Linear Feet 

None 6,571 

All Armor Type 8,040 

Culvert 314 

Riprap 3,935 

Seawalls 3,352 

Concrete 407 

Sheet Pile 2,836 

Wood 110 

Seawall + Riprap 439 

 

Table data courtesy of Noah Jansen, Tip of the Mitt. Elk 
River Corridor Report 2022. 
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Natural and armored shoreline along the Elk River. Courtesy 
of Noah Jansen, Tip of Mitt Watershed Council. Elk Rapids 
River Corridor Report 2022. 
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Disadvantages of Hardened Shorelines 

While effectively preventing erosion in specific areas, hardened shorelines can cause increased 

erosion in adjacent regions as waves deflected by these structures accelerate downstream 

erosion. They also contribute to habitat loss, destroying natural environments for various plant 

and animal species, which leads to a decline in biodiversity. Furthermore, hardened shorelines 

can alter sediment transport along the shoreline, causing sediment accumulation in some areas 

and depletion in others, which disrupts shoreline ecosystems and human activities. 

 

These structures also reduce shorelines' natural resilience. Natural features like dunes and 

marshes provide buffers against storm surges and rising lake levels, but armoring these areas 

diminishes their ability to protect against extreme weather events. Additionally, hardened 

shorelines can negatively impact aesthetics and recreational opportunities, as they are less 

visually appealing and can limit public access to beaches and coastal areas, thereby affecting 

recreation and tourism. 

 

From a sustainability perspective, while hard structures may offer short-term protection, they 

can be costly to maintain and are not sustainable in the face of long-term. Natural solutions, 

such as living shorelines, often provide more sustainable and adaptive protection, offering long-

term environmental and human benefits. 

 

Considering these drawbacks, many shoreline management strategies now emphasize "soft" 

engineering solutions, such as shore restoration and creating greenbelts, which can protect 

while preserving natural processes and habitats. 

 

Invasive Species 

Invasive species are non-native organisms—plants, animals, fungi, or microorganisms—that 

can cause significant economic, environmental, or ecological harm. They are characterized by 

their ability to rapidly establish and spread, often outcompeting native species and disrupting 

ecosystem processes. This disruption can alter habitats, reduce biodiversity, threaten 

endangered species, and impact agriculture, forestry, fisheries, and infrastructure. Effective 

management involves preventing introductions, early detection, rapid response, and control 

measures. 

 

Invasive plants can significantly affect river ecosystems. They often form dense mats or 

monocultures, altering habitat structure and displacing native vegetation. This leads to reduced 

biodiversity as invasive plants outcompete natives for resources. Changes in plant communities 

can impact wildlife that rely on native plants for food and shelter and can disrupt nutrient cycling, 

affecting water quality. Invasive plants can also increase erosion and sedimentation along 

riverbanks and obstruct recreational activities by forming dense mats that hinder boating, 

fishing, and swimming. Managing these plants is challenging due to their rapid growth and 

resilience, requiring integrated strategies such as mechanical removal, herbicide use, biological 

controls, and native plant restoration. Proactive management is essential for maintaining the 

ecological integrity of river ecosystems. 
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CAKE CISMA  

(Charlevoix, Antrim, Kalkaska, and Emmet Cooperative Invasive Species Management Area) is 

dedicated to managing and mitigating the impact of invasive species in the Charlevoix, Antrim, 

Kalkaska, and Emmet counties in Michigan. The organization focuses on several key areas: 

public education and outreach to inform the community about invasive species, their impacts, 

and prevention methods; early detection and rapid response to identify and quickly address new 

invasive species before they become established; and management and control strategies to 

handle invasive species already present. CAKE CISMA also emphasizes collaboration and 

partnership, working with local governments, landowners, and other stakeholders to coordinate 

efforts and share resources. Additionally, they research invasive species and monitor the 

effectiveness of their management strategies. These efforts aim to protect native ecosystems, 

preserve biodiversity, and support the health of natural resources in the region. Invasive species 

removal efforts within the village should be a collaboration effort with CAKE CISMA. They 

provide support in volunteer initiatives to remove invasive species.  

 

Terrestrial Invasive Plant Survey 

In 2022, the Tip of the Mitt Watershed Council surveyed the riparian corridor in the Village of Elk 

Rapids, uncovering twenty-three invasive species along the river. A follow-up survey was 

necessary to assess the spread of these species. In spring 2024, we conducted an additional 

survey along the Elk River corridor to evaluate changes over the two-year period. This survey 

was carried out in two phases to optimize results, focusing on plants based on their bloom 

times. Phase one, conducted in May, identified seventeen invasive plant species, while phase 

two, initiated in July when blooms were present, uncovered seven additional species. 

 

To enhance our survey methods, we compiled a comprehensive guide that included details on 

bloom times and critical characteristics of the invasive plants. Each species was mapped on 

Google Earth using color-coded markers for easy identification, allowing us to plan and execute 

our survey efforts effectively. This data will enable us to accurately assess infestation density, 

which refers to the abundance or concentration of invasive species in a specific area. Infestation 

density is crucial for informing management and removal strategies and is classified into three 

categories: light, moderate, and heavy. Understanding infestation density is essential for 

prioritizing control measures and determining the resources needed for effective removal 

strategies. 
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Light Infestation: Few individuals or sparse 

coverage. The species is present but not 

dominant. 

 

 

1. Amur Honeysuckle – 1 

2. Japanese Knapweed – 1 

3. Alder Buckthorn – 1 

4. Black Locust – 2 

5. Narrow-Leaf Plantain – 2 

6. Norway Maple – 2 

7. Bouncing Bet – 5 

8. Japanese Barberry – 5 

9. Glossy Buckthorn- 1 

10. Oriental Bittersweet – 1 

 

 

 

Moderate Infestation: A noticeable presence 

that may start to impact native species or 

ecosystems, but not overwhelming. 

 

11. Queen Anne’s Lace – 8 

12. Bull Thistle – 10 

13. Field Forget-Me-Not -  

14. Yellow Rocket - 

15.  Marrow Honeysuckle – 11 

 

 

Heavy Infestation: High abundance, often 

dominating the area. These species can 

significantly affect local ecosystems and may 

require urgent management. 

 

16. Autumn Olive – 45 

17.  Spotted Knapweed & Crown Vetch - 

Heavy infestation covers 0.61 acres. 

18. Lily of the Valley - Covers 0.5 acres, 

noted as infested. 

19. Tatarian Honeysuckle - 36 
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Phase one completed in May 2024: 

https://earth.google.com/earth/d/1l1FS5lKArQxyo3qdb-vuJBIGtoO9k1xB?usp=sharing 

 

Phase two completed in August 2024: 

https://earth.google.com/earth/d/1p_4tPR0p3VhER4td432S_UUBNsGD_h_K?usp=sharing 

Area surveyed in blue 5.27 Acers have known 
invasive plants. 

https://earth.google.com/earth/d/1l1FS5lKArQxyo3qdb-vuJBIGtoO9k1xB?usp=sharing
https://earth.google.com/earth/d/1p_4tPR0p3VhER4td432S_UUBNsGD_h_K?usp=sharing
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Soil Erosion 

Soil erosion along a river occurs when flowing water wears away and transports soil particles 

from the riverbank and bed. This natural process can be intensified by factors such as fast-

moving water, which detaches and carries soil, leading to undercutting of the banks and 

changes in river channel morphology. The loss of land and the shoreline's destabilization can 

collapse riverbanks, affecting the river's course and sediment distribution. Eroded soil increases 

sediment levels in the river, degrading water quality by making it murky, which reduces light 

penetration and harms aquatic life. High sediment loads can smother habitats, disrupt nutrient 

dynamics, and affect plant and animal species. Accelerating factors include deforestation, 

construction, agricultural practices, and disturbances to natural vegetation. Effective mitigation 

strategies involve planting vegetation, creating buffer zones, and using erosion control materials 

to stabilize banks, reduce sediment runoff, and maintain ecological balance. 

 

In areas around rivers, where turf grass predominates, soil erosion is a significant concern. Turf 

grass has a shallow root system, which is inadequate for stabilizing soil. Excessive lawn 

mowing up to the shoreline results in habitat loss and a lack of deep-rooted vegetation, further 

accelerating soil erosion. This erosion weakens riverbanks, increasing nutrient and sediment 

runoff into the stream and deteriorating water quality. Effective erosion control measures include 

planting vegetation to stabilize soil, using erosion control structures, practicing sustainable 

agricultural techniques, and minimizing soil disturbance. Managing soil erosion is essential for 

maintaining soil health, protecting water resources, and ensuring the sustainability of both 

agricultural and natural ecosystems. 

 

 

Google Earth snapshot of the Elk River mouth with 
pinpointed plant species invasion along the shoreline. 
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Soil Creep  

Soil creep along the shoreline involves the slow, gradual movement of soil and rock particles 

downslope, influenced by the river's flow and surrounding conditions. This type of soil 

movement occurs gradually over time, typically just a few millimeters per year, but can lead to 

noticeable changes in the landscape over long periods. Along riverbanks, soil creep can cause 

the gradual displacement of soil, leading to the tilting of trees, fences, and other structures. 

 

Freeze-thaw cycles, moisture content fluctuations, and gravity impact soil creep along a river. 

Additionally, human activities like construction, deforestation, and land use changes can 

exacerbate soil creep by destabilizing the soil. While soil creep is a slow phenomenon, it can 

still significantly affect riverbanks by causing gradual erosion, weakening the banks, and 

contributing to long-term changes in river morphology. Effective management and monitoring 

are crucial to mitigating its impacts and maintaining the stability of riverbanks. 

 

 

Improvement to the Shoreline 

Improving the shoreline involves several key strategies, including creating living shorelines 

using native vegetation, greenbelts, no-mow zones, and bioengineering techniques. Native 

vegetation supports local wildlife and prevents erosion, while greenbelts serve as vegetated 

buffer zones that filter runoff, provide habitat, and enhance the area's aesthetic value. No-mow 

zones allow grass to grow naturally, promoting root growth and soil stability. Bioengineering 

techniques use natural materials and vegetation to reduce erosion and enhance habitat. 

 

Living Shoreline 

Living shorelines use "soft armoring" techniques to stabilize shorelines while protecting natural 

features. These methods address erosion and flooding using vegetation and natural materials to 

restore or improve shorelines. Hybrid approaches add durability by combining plants with hard 

materials like shells, biodegradable erosion-control products, or rocks. The benefits include 

erosion control, flood protection, and improved tidal connectivity, with minimal disruption to 

natural coastal processes. 

 

Living shorelines blend natural and engineered solutions, offering a sustainable alternative to 

traditional methods like seawalls. They help maintain natural coastal processes, support wildlife, 

and increase resilience to climate change impacts. Hybrid techniques benefit areas with higher 

wave energy, ensuring tidal connectivity and the healthy exchange of water, sediments, and 

nutrients in coastal ecosystems. 
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Fish Habitat 

Large woody debris, such as fallen trees, logs, and branches in the water, is critical in 

sustaining a healthy aquatic ecosystem. In the Elk River, this natural material provides essential 

refuge for fish, particularly juveniles, protecting them from predators and strong currents. It also 

creates prime spawning grounds, ensuring safe and stable environments for egg development. 

Beyond offering shelter, woody debris supports the aquatic food web by promoting the growth of 

algae and invertebrates, vital food sources for fish. Additionally, it helps stabilize riverbanks, 

reducing erosion and preserving the river's natural shape. By increasing the structural 

complexity of the river, woody debris fosters a diverse and thriving fish population, contributing 

to the overall ecological health of the Elk River. Preserving and incorporating woody debris is 

crucial for maintaining a vibrant and resilient aquatic ecosystem. 

 

Native Plant Species 

The preservation and utilization of native species offer significant benefits. These species play a 

crucial role in maintaining ecosystem stability and biodiversity due to their adaptation to local 

environments, thus contributing to the sustainability and enhancement of local ecosystems. 

Native plants generally require minimal maintenance, thriving in local climate and soil 

conditions, reducing the need for additional care such as watering, fertilization, and pest control. 

 

Their extensive root systems control erosion and enhance soil stability, particularly in riparian 

areas. Moreover, native plants exhibit greater water efficiency by being well-suited to local 

rainfall patterns, minimizing the need for irrigation. In addition, they provide essential resources 

A continuum of green to gray shoreline stabilization techniques, 
including soft (green), hybrid, and hard (gray) armoring techniques. 

Source: NOAA 2015; modified from SAGE 2015. 
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for pollinators, including bees, butterflies, and birds, supporting the propagation of various 

plants, including crops. 

 

Incorporating native species into landscaping, conservation, and restoration endeavors 

promotes ecological well-being, diminishes environmental impact, and augments the natural 

beauty and functionality of the environment. Furthermore, the use of native species aids in the 

preservation of cultural heritage, reflecting a region's unique ecological and historical identity. It 

also acts as a crucial strategy in preventing the proliferation of invasive species, which can 

disrupt local ecosystems and displace native flora and fauna.  

 

Planting Guidelines for Municipalities  

It is advisable to consult the Planting Guidelines for Municipalities by the Northwest Michigan 

Invasive Species Network before making any plant selections along the Elk River. This 

comprehensive guideline offers recommendations for native plant species in the Northwestern 

Michigan region, and it is essential to ensure that the chosen plants are well-suited to the local 

environment and do not pose a risk of becoming invasive species. 

 

 
 

 

Native plants have a deeper root system relative to exotic plants. 
Deep roots anchor the soil and provide better water adsorption. 

Figure of courtesy of Alliance of the Chesapeake Bay. 
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No-Mow Zones 

Establishing no-mow zones around rivers is a cost-effective strategy for promoting a healthy 

shoreline and offers several ecological and environmental benefits. These zones help control 

erosion by stabilizing soil with vegetation, which prevents sediment from washing into the river 

and maintains water clarity. They also improve water quality by filtering pollutants like pesticides 

and fertilizers before they reach the river. 

 

Additionally, no-mow zones provide vital habitat for various wildlife species, including birds, 

insects, and small mammals, supporting biodiversity and a healthy ecosystem. They help 

mitigate flooding by absorbing and slowing down rainwater runoff, and their vegetation can 

regulate water temperature by providing shade, which benefits aquatic species, especially fish. 

 

Moreover, no-mow zones enhance the area's aesthetic appeal, making it more attractive for 

recreational activities such as hiking, birdwatching, and picnicking. These zones will need 

monitoring for invasive species to ensure that native vegetation can thrive and provide the full 

range of ecological benefits. 

 

Greenbelts 

Shoreline greenbelts—a strip of diverse vegetation, including trees, shrubs, grasses, and 

wildflowers—are one way to achieve balance. 

This natural buffer between the water’s edge and the landowner’s lawn provides many 

benefits. Greenbelts help reduce erosion by stabilizing soil and slowing runoff, filtering 

nutrients, sediments, and pollution. They also lower lawn maintenance costs, provide 

wildlife habitat, attract birds and pollinators, offer a beautiful view, buffer sound, increase 

privacy, and deter geese. 

  

The key benefits of greenbelts are erosion control and pollution filtering. By preventing 

sediments and excess nutrients from entering the water, greenbelts keep the water clear 

and cool, preventing harmful algae blooms that deplete oxygen and harm fish. Indicators 

for installing a greenbelt include erosion, ice damage, shoreline loss, steep banks, 

damaged seawalls, algae blooms, and invasive species. To start a greenbelt, create a 

“no-mow” zone. Native grasses and wildflowers will appear first. Enhance the greenbelt 

with native shrubs, trees, and flowering perennials from a local nursery. A greenbelt 

should cover 75% of the shoreline and extend at least 20 feet landward. For example, if 

your shoreline is 100 feet long, 75 feet should be greenbelt for maximum benefits. 
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Greenbelts along the Elk River: Existing greenbelts are in green, 
those prioritized for expansion or enhancement are in purple, and 
areas for new greenbelt creation are in blue. Courtesy of Noah 
Jansen, Tip of Mitt Watershed Council. Elk Rapids River Corridor 
Report 2022. 
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Greenbelt Maintenance  

Maintaining greenbelts involves several key activities to meet their ecological, recreational, and 

aesthetic goals. Essential tasks include regular vegetation management through mowing, 

trimming, and pruning to promote healthy growth and prevent overgrowth. Controlling invasive 

species requires monitoring, manual removal, and possibly herbicide application. Trash and 

debris must be regularly removed to keep the area clean and prevent pollution. Effective water 

management involves maintaining drainage systems to prevent erosion and flooding. Enhancing 

wildlife habitats by planting native species and creating shelters supports biodiversity. Installing 

educational signage enriches the visitor experience and promotes environmental awareness. 

Engaging the community through volunteer programs and outreach fosters stewardship and 

responsible use. Ongoing vegetation monitoring, water quality, and wildlife help address issues 

early. Successful greenbelt maintenance relies on collaboration among government agencies, 

local communities, environmental organizations, and volunteers to keep these spaces healthy 

and accessible. 

 

Lower-energy Bioengineering 

A low-energy bioengineered shoreline uses biodegradable coir fiber biolog, staked down at or 

below the ordinary high-water mark, allowing wave energy to be absorbed. This technique will 

also give native vegetation plugs time to anchor the soil, establishing a healthy shoreline. 

Additionally, laying coconut mesh is a great biodegradable solution to landscape fabric to 

prevent soil erosion while plants are being established, especially during periods of heavy rain. 

It is also useful for covering soil during long-term projects and can help stabilize hillsides, which 

reduces the risk of bank sliding during rain events. With these methods, we can confidently 

mitigate the erosion problem. 

 
 

Higher-Energy Bioengineering  

Higher energy bioengineering projects involve intensive techniques to stabilize shorelines and 

restore habitats in areas with significant erosion and high wave action. Key components include 

structural elements such as rock riprap, gabions, revetments, and breakwaters. Vegetation with 

Left Figure: Bioengineering project right after installation. Photo courtesy of Michigan Natural 
Shoreline Partnership.  
Right Figure: Example cross-section of a lower-energy bioengineering project design. 
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deep roots and wetland plants helps anchor the soil, while engineering techniques like soil 

bioengineering, terracing, grading, and geotextiles provide additional stability. Hydrological 

modeling and wave energy dissipation techniques are crucial for design. Regular monitoring, 

adaptive management, and community involvement ensure long-term success in preventing 

erosion along a shoreline.  

 
 

The Michigan Certified Natural Shoreline Professional (MCNSP)  

The MCNSP program offers specialized certification to professionals, providing them with the 

expertise to design and implement natural shoreline landscapes and erosion control measures. 

This certification ensures that the professionals you hire are trained in sustainable techniques, 

including native plants and bioengineering methods, to create shorelines that protect against 

erosion, enhance water quality, and support local wildlife. 

 

Choosing a company with MCNSP certification is crucial as these professionals are well-versed 

in environmentally sound practices that help preserve Michigan’s inland lakes. Certified 

professionals understand how to design shorelines that collaborate with nature instead of 

working against it, thereby reducing the need for harsh chemicals or unnatural barriers that can 

Top figure: cross-section of higher-energy bioengineering Bottom figure: 
Biotechnical erosion control project installed at a higher energy inland 
lake shoreline. Photos courtesy of Jennifer Buchanan, Tip of the Mitt 
Watershed Council. 



29 | P a g e  
 

harm the ecosystem while excelling in creating landscapes that are both beautiful and resilient 

to changing environmental conditions, contributing to the long-term sustainability of Michigan's 

shorelines. 

 

Permits 

Before proceeding with any shoreline restoration project, permission must be obtained from the 

Antrim Conservation District to apply for a soil erosion permit. This permit is mandatory for any 

earth disturbance within 500 feet of a lake, pond, river, stream, or other body of water or for any 

soil disturbance exceeding one acre in size. However, minor earth disturbances, such as hand-

dug tree planting, are exempt from this requirement. 

 

 For work being carried out at or below the ordinary high watermark, approval from EGLE is 

needed through a joint permit application process. In Michigan, a Joint Permit Application form 

must be used for projects requiring permits from the Michigan Department of Environment, 

Great Lakes, and Energy (EGLE) and the U.S. Army Corps of Engineers (USACE). This 

application is necessary for activities involving inland lakes, streams, wetlands, floodplains, and 

other water resources. 

 

1-Year, 3-Year, and 5-Year Master Plan  

Creating a master plan for Elk River is essential for maintaining and protecting coastal areas, 

managing the effects of natural processes, and addressing human activities. This plan includes 

1-year, 3-year, and 5-year plans to address immediate, short-term, and medium-term needs. 

These plans ensure a proactive, rather than reactive, approach to shoreline management. A 

shoreline master plan will help mitigate risks, protect ecosystems, and provide the sustainable 

use of coastal resources for future generations. By having structured plans over different time 

frames, coastal managers can effectively address immediate needs, plan for short-term 

changes, and prepare for long-term sustainability and resilience. 
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One-Year Plan Introduction 

The one-year plan for the Elk Rapids shoreline along Elk River is a significant milestone in our 

comprehensive master plan. It marks the initial phase, focusing on immediate priorities to 

establish a strong foundation for long-term sustainability and restoration. This critical first year 

will address the most pressing issues impacting the shoreline’s health, stability, and ecological 

balance.  

 

As part of the Elk River Masterplan's first year, collaborating with the Shoreline Committee, 

Antrim Conservation District forester Mike Meriweather and the Shoreline Management 

Coordinator have established areas of high priority of managing erosion and the shoreline at the 

terrace garden, the hillside to the east, and the beach to the west of the Island House. These 

areas have been identified as a high priority, and urgent action needs to be taken within the first 

year. This one-year plan for the Elk Rapids shoreline focuses on establishing a foundation for 

long-term sustainability and restoration. The goal is to stabilize the shoreline, improve water 

quality, and enhance habitat for local wildlife by addressing erosion and vegetation loss and 

mitigating human impact. Achieving success in this phase will create a resilient shoreline that 

benefits both the environment and the community, setting the stage for a thriving, sustainable 

shoreline along the Elk River. 

 

Beach West of Island House 

About 50 linear feet of shoreline is impacted by extreme storm events and flooding, resulting in 

the absence of vegetation and severe erosion to the west of the Island House. This section of 

beach is located North of the mouth of Elk River and is exposed to high wave energy from the 

East Arm of the Grand Traverse Bay. The existing seawall north of the river's mouth also 

contributes to erosion due to the wave deflected to the south. A three-foot shelf has formed, 

dividing the beach and the upland area. This beach is popular in the summer months and 

experiences further acceleration of erosion due to foot traffic. The exposed roots of vegetation 

along this shelf render the existing vegetation unable to hold the sediment in place. This section 

is a high priority. 

 

To prevent further erosion, it is recommended that a higher-energy bioengineering design be 

implemented to restore the shoreline between the upland and the lowland. This method involves 

using a coir log in combination with fieldstone rock placed on a 4:1 slope. Having shallow-

sloped fieldstone is crucial for erosion protection and the lake's overall health. Placing a plug of 

beach grass in the coir log will anchor the area while providing habitat and creating a natural 

look. This approach offers numerous benefits to the lake, including habitat preservation and 

shoreline stabilization. In addition, to help anchor the sand and prevent erosion, planting beach 

grass (Ammophila breviligulata) is recommended. Beach grass is a hardy plant with deep roots, 

allowing it to withstand harsh coastal conditions and provide a natural barrier against erosion. 
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Woods East of Island House 

The affected area encompasses around 200 linear feet of shoreline, where soil creep has 

caused trees to lean due to gradual soil slippage from environmental factors and gravity. The 

bare soil has accelerated erosion, resulting in poor water quality and instability along the 

shoreline banks, with silt and other materials being washed into the river. The steep hillside is 

heavily forested, with a dense tree canopy that limits sunlight, making it difficult for plants to 

grow. Additionally, the hillside has a network of paths leading up to the library and along the 

river to Cedar Street, where any vegetation attempting to grow is trampled by foot traffic. 

The steep hillside is unstable, making it unsuitable for continuous foot traffic. Therefore, it 

is recommended that access be restricted, habitat promoted, and the hillside established 

as a habitat restoration site. Signage with messages such as "Habitat restoration in 

progress" is suggested to protect the restoration area. Paths along the hillside should 

also be blocked with fallen logs or boulders to deter public access. 

Selective removal of invasive trees will be conducted to facilitate light penetration to the 

ground. The vegetation on the hillside will prevent organic matter from washing into the 

stream and help anchor the hillside. Planting swamp dogwood along the shoreline is 

recommended to better hold the bank and avoid undercutting from wave activity. 

A few trees should be removed to allow more sunlight to reach the ground and promote 

the growth of shade-tolerant vegetation. To anchor the hillside, the soil needs deep-

rooted native vegetation. Suitable plantings for the upland area include but are not 

limited to, willow, gray dogwood, and white pine, all shade-tolerant. It is advisable to 

plant saplings near the slanted trees to support the bank when the older trees eventually 

fall. 

Left: eroding beach and significant footpath. 

Right: three-foot shelf and exposed roots due to heavy erosion. 
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Several invasive species have been identified on the east side of the Island House. The 

predominant ground cover is Lily of the Valley, and it is essential to eliminate this species to 

allow native species with deep roots to thrive. Complete eradication of Lily of the Valley will 

require multiple treatments. It is recommended to contact CAKE CISMA for assistance with 

Aerial view of the hillside east of the Island House. 200 feet of 
shoreline is affected by soil creep 

Slanted trees and bare soil east of the Island House. 
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proper removal and disposal to prevent these plants from spreading further. Regular monitoring 

will be necessary to prevent future spread, which should be done annually. 

Terrace Garden  

The railroad ties supporting the garden are deteriorating southeast of the library footbridge, 

causing structural concerns. The vegetation in the garden is mainly overrun by 30-year-old 

creeping juniper. The current terrace bed is experiencing "structural overload" or "excessive 

load," where the combined weight of the soil, plants, and water exceeds the terrace's load-

bearing capacity. The shoreline committee proposes replacing old railroad ties with more 

durable materials, such as stone, to address this issue. Additionally, creating a second terrace 

bed within the garden will help distribute the strain more effectively. 

To mitigate weight reduction on the terrace, use a lighter soil mix, such as a blend of peat, 

perlite, and vermiculite, and ensure proper drainage to prevent waterlogging, which can 

significantly increase weight. For reinforcement, consult a structural engineer or professional to 

assess the terrace's load-bearing capacity and reinforce the structure if necessary to handle the 

additional weight safely. To redistribute the weight, add additional terrace beds or raised 

platforms to spread the weight evenly; opt for multiple smaller beds instead of one large bed to 

spread the load more effectively.  

 

 

Aireal photo of the terrace garden: 70 ft of railroad ties are 
deteriorating and needs to be replaced with stone to better 
support the garden.  
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No Mow Zone along Kid’s Pond and Cedar Street  

Sections along Kid’s Pond and the Cedar Street bridge have minimal vegetation and are 

primarily covered in turf grass due to foot traffic accessing the river. This has made efforts to 

create a no-mow zone difficult. Additionally, the north side of Kid’s Pond has a steep hillside 

along the boardwalk, affecting 100 feet of shoreline. To address these issues, the following 

recommendations are proposed: 

 

In the first year, it is recommended to implement a no-mow zone starting from the Kid’s Pond 

spillway and extending to the southeast corner of the Dexter Street bridge. Establishing this no-

mow zone will create a habitat for native plants and animals while reducing the risks associated 

with mowing along the steep hillside. Habitat restoration signage should be installed to prevent 

excessive foot traffic during vegetation establishment. 

Kid’s Pond has multiple sections along the shoreline that lack vegetation due to mowing and 

foot traffic from fishermen. The north side of the pond, accessible by a boardwalk, is primarily 

covered in turf grass, which has shallow roots that do not stabilize steep banks and could lead 

to erosion and bank collapse over time. To prevent this, native vegetation should be planted 

along the pathway and up the hill to anchor the sediment. 

 

  

 

Three-Year Plan Introduction 

The three-year plan for the Elk Rapids shoreline along Elk River builds on the foundation laid 

during the first year, expanding our efforts to foster a more resilient and ecologically balanced 

Areas highlighted in red lack vegetation. 
Recommended sections would benefit from no-

mow zones. 
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shoreline. This mid-term phase focuses on implementing complex restoration strategies and 

enhancing the community to access the river and promote native vegetation. 

Over the next three years, we will address ongoing challenges and leverage the successes of 

our initial efforts to further stabilize and rehabilitate the shoreline. Priorities will include 

reinforcing erosion control measures, expanding native vegetation plantings, enhancing habitat 

features to support local wildlife, strengthening partnerships with local stakeholders, and 

increasing public awareness and involvement in shoreline stewardship. 

By focusing on these strategic actions, we aim to create a more sustainable and vibrant 

shoreline ecosystem. The progress made during this period will set the stage for long-term 

success, ensuring that the Elk Rapids shoreline remains a healthy and attractive resource. 

Kid’s Pond and Cedar Street Bridge 

In the third year, a large rock slab should be installed along the shoreline near Kid’s Pond and 

the Cedar Street bridge to enhance river access further and address erosion issues. This will 

allow public access to the water without disrupting the ecosystem.  

 

Planting additional trees and shrubs to establish a greenbelt is essential to foster a healthy 

shoreline and facilitate habitat creation, particularly in areas where foot traffic persists and 

vegetation struggles to take hold. Introducing water-loving trees, such as willows, can stabilize 

the soil, offer cooling shade along the river, and provide essential habitat for fish and birds while 

benefiting the local community by offering shaded areas. 

By implementing a no-mow zone in the first year and enhancing river access with rock slabs in 

the third year, we can address the current issues along Kid’s Pond and the Cedar Street bridge. 

These efforts will create a sustainable habitat for native plants and animals, stabilize the 

shoreline, and provide public access without harming the ecosystem. 

 

Dexter Street Bridge 

It is advised not to encourage foot traffic in this area due to the rare but potentially lethal 

possibility of electrical currents in the water near the dam. It is recommended that access 

to this section be blocked by expanding the green belt. The greenbelt should be 

extended from the bridge to the east with a no-mow zone or native plants planted. This 

area would benefit from a no-mow zone to allow native vegetation to thrive until a 

greenbelt can be established. No-mow zones require monitoring to eliminate unwanted 

vegetation, such as weeds and invasive species. Collaborating with beautification, 

garden club, or GreenER volunteers is essential to oversee the no-mow zones within the 

village.  

 

Five-Year Plan Introduction 

The five-year plan for the Elk Rapids shoreline along the Elk River represents the culmination of 

our comprehensive restoration strategy. It aims to solidify and enhance the progress made 

during the initial and mid-term phases. This long-term vision focuses on achieving sustained 

ecological health, resilience, and community integration. 
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The fifth-year will build upon the advancements of the previous years by implementing 

advanced restoration techniques and monitoring their effectiveness. Key priorities will include 

refining erosion control measures, expanding and diversifying native plantings, and creating 

habitat structures to support a wide range of wildlife. While also emphasizing long-term 

maintenance strategies and adaptive management to address emerging challenges and ensure 

continued success. 

Additionally, this phase will focus on consolidating community involvement, celebrating 

achievements, and fostering a culture of environmental stewardship. By engaging residents, 

local organizations, and stakeholders, we will ensure that the Elk Rapids shoreline remains a 

vibrant, sustainable resource that reflects the collective commitment to preserving and 

enhancing our natural environment for the future. 

Rotary Park Shoreline 

Construction is underway at Rotary Park in Elk Rapids to remove invasive species, restore 

native vegetation, and build an accessible kayak launch on the park's north end. However, 

approximately 700 linear feet of shoreline still lacks vegetation. 

This project is part of a significant $1 million transformation to enhance the park's amenities and 

accessibility. The Village of Elk Rapids and Paddle Antrim are collaborating on this effort, with 

substantial funding from various sources, including a nearly half-million-dollar Michigan Spark 

grant and contributions from the Michigan State Waterways Commission and the village. 

 

Key improvements include the addition of a non-motorized universal access kayak launch, 

making it the first accessible route on the Chain of Lakes Water Trail. Additionally, the state's 

first permanent wash station for kayaks and non-motorized vessels will be installed to help 

prevent the spread of invasive species. Stumps in the water are being removed to improve 

access to the Elk River boat channel, with environmental considerations in place to protect fish 

and other habitats. A rain garden with native plants will manage stormwater runoff from the 

parking lot. These improvements are expected to be completed by 2024. 

 

Due to the increase of impervious surfaces apart from the transformation, established green 

belts will be critical to offset the influx of stormwater runoff from entering the water. North of the 

Rotary Park launch, an established greenbelt exists but is narrow, ranging from 5 to 10 feet 

wide. South of the Rotary Park expansion along US-31 to Brunette Food shoreline lacks 

vegetation. It is recommended that the narrow greenbelts, which are only 5 to 10 feet wide, be 

expanded to 50 feet before expanding new greenbelts. 
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Proposed improvements at Rotary Park, including 
accessible kayak launch and rain garden. Collage courtesy 

of Paddle Antrim. 
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US-31 Bridge 

The soil on the north side of the US-31 bridge footing is mostly clay-based, making it 

challenging for plants to grow. On the left side is a steep fisherman trail leading to the 

boardwalk, but it poses a safety risk and should be blocked off. To discourage access, we can 

plant thorn-bushed blackberry bushes in this area. As for the right footing of the US-31 bridge, 

the soil along the bank is mainly clay-based, filled with weeds and invasive species like Queen 

Anne’s Lace and spotted knapweed. 

 

 The bridge is scheduled to be replaced. During the construction project, bare soil must be 

replaced with native deep-rooted vegetation that can thrive in clay-based soil. A layer of soil 

should also be added to these sections to allow a more diverse selection of plants. Ground 

cover plants are recommended to reduce the need for mowing. Planting dogwood along the 

shoreline is also recommended to prevent wave erosion and stabilize the bank. 

 

 
 

700 ft of shoreline is not part of the Rotary Park expansion, 
with Paddle Antrim highlighted in red. Implementing a no-

mow zone would benefit these sections. 

Section of the US-31 bridge indicated with red pinpoints 
impacted my minimal vegetation 
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Shoreline Southwest of the Library Footbridge 

To prevent further soil erosion along the southwestern banks of the library footbridge, a low-

energy bioengineering project will be necessary. Over time, the natural bend of the river will 

continue to erode the shoreline, creating an undercut as fast-moving water carves its way into 

the shore. However, we have a solution. Bioengineering the shoreline would be the best method 

to ensure the longevity of the shore, as well as the walkway and footbridge. A low-energy 

bioengineered shoreline uses biodegradable coir fiber biolog, staked down at or below the 

ordinary high-water mark, allowing wave energy to be absorbed. This technique will also give 

native vegetation plugs time to anchor the soil, establishing a healthy shoreline. Additionally, 

laying coconut mesh is a great biodegradable solution to landscape fabric to prevent soil 

erosion while plants are being established, especially during periods of heavy rain. It is also 

useful for covering soil during long-term projects and can help stabilize hillsides, which reduces 

the risk of bank sliding during rain events. With these methods, we can confidently mitigate the 

erosion problem. 

 

 

 

 

 

 

 

The picture on the right shows the northwest side of the US-31 

bridge, while the picture on the left shows the northeast side. 
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  Theme Outcome 1-Year Objective 3-Year Objective 5-Year Objective 
Stabilization   
and Erosion 
Control 

Secure critical areas 
prone to erosion, 
ensuring shoreline 
stability and 
enhancing habitat 
resilience. 

Implement 
bioengineering 
solutions at high-
priority sites (Island 
House Beach, Terrace 
Garden) to stabilize 
eroding shorelines. 

Expand erosion control 
measures along Kid’s Pond, 
Cedar Street, and additional 
priority sites. Incorporate 
native plantings to reinforce 
stabilization efforts. 

Solidify shoreline stabilization by  
refining erosion control methods  
and expanding bioengineering  
projects to all identified 
 erosion-prone areas, ensuring 
 long-term resilience. 

Habitat 
Restoration and 
Native 
Vegetation 

Restore native 
ecosystems by 
removing invasive 
species and promoting 
native vegetation to 
support wildlife and 
improve water quality. 

Begin invasive 
species removal (e.g., 
Lily of the Valley) and 
establish no-mow 
zones along Kid’s 
Pond and Cedar 
Street. Initiate 
replanting with 
native species in 
targeted areas. 

Expand native vegetation by 
planting trees and shrubs, 
especially in erosion-prone 
and high-traffic areas. 
Monitor and manage no-
mow zones. 

Achieve comprehensive habitat 
 restoration by establishing diverse  
native plant communities across  
all priority zones. Implement 
 long-term maintenance strategies. 

Community 
Engagement 
and Access 

Enhance public 
awareness, 
involvement, and 
access to the 
shoreline while 
maintaining ecological 
integrity. 

Engage local 
stakeholders and 
volunteers in 
restoration projects 
and establish initial 
public access 
improvements (e.g., 
signage, no-mow 
zones). 

Improve public access at key 
sites (e.g., Kid’s Pond, Cedar 
Street Bridge) by installing 
rock slabs and expanding 
greenbelts while promoting 
environmental stewardship. 

Foster a culture of shoreline 
 stewardship through ongoing 
 community involvement and the 
 establishment of sustainable 
 access points that balance public  
use and ecological health. 

Long-Term 
Sustainability 
and Adaptive 
Management 

Develop a resilient 
shoreline ecosystem 
that adapts to 
changing conditions 
and continues to 
provide ecological and 
community benefits. 

Initiate monitoring 
and adaptive 
management 
practices to assess 
project effectiveness 
and inform future 
efforts. 

Refine management 
strategies based on 
monitoring results and 
expand adaptive 
management to all 
restoration sites. 

Ensure long-term sustainability by  
implementing advanced restoration 
 techniques and adapting to  
emerging challenges, supported by 
 ongoing monitoring and  
community engagement. 
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Resources 

Grand Traverse Bay Watershed Center. Elk River Chain of Lakes Watershed. Grand Traverse 

Bay Watershed Center (https://gtbay.org/elk-river-chain-of-lakes/). 

Grand Traverse Bay Watershed Center. Elk River Chain of Lakes Watershed Management Plan 

(Draft to EPA). Grand Traverse Bay Watershed Center, 2022, (https://gtbay.org/wp-

content/uploads/2023/04/ERCOL-WMP_draft-to-EPA_11.30.22.pdf). 

Tip of the Mitt Watershed Council. Elk River Chain of Lakes Watershed. Tip of the Mitt 

Watershed Council (https://watershedcouncil.org/watersheds/elk-river-chain-of-lakes-

watershed/). 

Michigan Department of Environment, Great Lakes, and Energy (EGLE). Bioengineering Fact 

Sheet. Michigan EGLE (https://www.michigan.gov/egle/-

/media/Project/Websites/egle/Documents/Programs/WRD/Inland-Lakes-and-Streams/Inland-

Lakes-Fact-Sheets-
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