
 

 

 
February 18, 2019 
 
 
City of Mentor 
8500 Civic Center Blvd. 
Mentor, OH 44060 
Attn: Kenn Kaminski 
 
 
RE:   Mentor Coastal Habitat – Living Shorelines Project  

KS Project #17304 
 
 
Dear Mr. Kaminski: 
 
Thank you for the opportunity to assist the City of Mentor with preliminary planning for the Mentor Marsh 
Coastal Habitat project. Please accept this report documenting anticipated project requirements and 
preliminary recommendations for design alternatives for nature-based shoreline stabilization at the 
Mentor Lagoons Nature Preserve 
 
Project Overview 

 
The Mentor Lagoons Nature Preserve and 
Marina includes approximately 450-acres of 
and over 1.5 miles of Lake Erie shoreline. 
The preserve is located along the shore of 
Lake Erie’s central basin approximately 4 
miles west of Fairport Harbor in Lake 
County. The project study area includes 
approximately 2,700 linear feet of Lake Erie 
shore and extends from a point about 600 
feet northeast of the existing revetment 
protecting the Mentor Lagoons Marina to the 
headland known as Sawyers Point.  
 
The shoreline in the project study area is 
rapidly eroding and is in need of 
stabilization. The City of Mentor is 
considering nature-based techniques to 
stabilize the shore of the nature preserve. Nature-based shoreline management alternatives are typically 
actions that enhance, restore, and maintain natural coastal processes, aquatic habitats, and ecological 
functions that promote coastal and ecological resiliency. The wide variation of natural shorelines makes it 
difficult to specifically define nature-based shoreline measures, instead the Ohio Department of Natural 
Resources (ODNR) provides the following characteristics of nature-based shorelines.  
 

1. Stabilize the shoreline and reduce erosion 
2. Mimic natural shoreline habitat 
3. Preserve the nearshore 1 to 3-foot water depth 
4. Maintain or restore the natural land-water interface 

Figure 1: Aerial photo of Mentor Marsh project area (Google Maps)
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5. Incorporate native material 
6. Increase opportunities for species diversity and productivity 
7. Improve water quality 
8. Maintain coastal processes 

 
Nature-based shorelines typically include a variety of measures to meet the characteristics listed above. 
The measures required for a stable shoreline are dependent on the forces contributing to erosion and 
may vary from solid-vertical structures to beach nourishment or planting vegetation in low energy 
environments.   
 
Project Objective and Need 
 
The primary project objective is to stabilize the eroding 
shoreline at the Mentor Lagoons Nature Preserve and Marina. 
This requires an understanding of the current site conditions 
and the forces contributing to the erosion. The following data 
was collected: 

 Historical aerial photographs are beneficial in 
determining the extent of previous erosion at the project 
site. ODNR maintains georeferenced historical aerial 
photos dating back to 1954 along the shore of Mentor 
Lagoons Nature Preserve. Aerial Photos from 1954, 
1968, 1973, 1980, 1986, 1989, 1993, 2003, 2004, 2006, 
2011 and 2014 are included in Attachment B. 

 The Ohio Department of Natural Resources maps 
shoreline recession along Ohio’s Lake Erie Coast as 
part of the Coastal Erosion Area (CEA) regulatory 
program. CEA maps from 2010 and 2018 are included 
in Attachment D. The maps track the recession of the 
top of the bluff from high resolution aerial photos. Based 
on the current 2018 maps, bluff recession ranged from 
0.0 feet near Sawyers Point up to 126.6 feet near the 
west end of the project area during the time period from 
2004 to 2015. 

 Site observations were compiled from a site visit 
performed by KS Associates on February 7, 2019 and 
photos provided by the City of Mentor from February 20, 
2018 and November 5, 2018.  

 Lake Erie water levels required for the preliminary 
design were obtained from the National Oceanic and 
Atmospheric Administration for Lake Erie Gage 
9062053 at Fairport Harbor. Preliminary design wave 
heights were selected based on potential depth and 
fetch limited wave conditions and a review of wind and 
wave hindcast data from U.S. Army Corps of Engineers 
(WIS Station 92061).  

Figure 2: Wave and Wind Rose for WIS Station 
92061 
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Preliminary Design Concepts  

Based on the preliminary review of site conditions, KS prepared conceptual designs utilizing nature-based 
shoreline infrastructure to help prevent erosion and support habitat along the shore of the Mentor 
Lagoons Nature Preserve. The overall project area includes approximately 3,300 linear feet from the east 
end of the existing revetment protecting the Mentor Lagoons Marina to Sawyers Point. 

The proposed alternatives include a combination of hardened shoreline stabilization techniques (such as 
armor stone revetments) and softer measures (such as beach nourishment with sand prefill). The overall 
approach is to limit the use of hardened structures to the areas with severe erosion or existing 
infrastructure to protect. In this case, hardened structures would be limited to the western end of the 
project area, the area where Woods Trail Road reaches the shore and Sawyers Points.  

It should be noted that all of the alternatives will not be equally effective at stabilizing the shoreline and 
reducing erosion. The shore of the project site is exposed to significant energy from wave action, 
stormwater runoff, wind and ice forces. These forces have resulted in considerable erosion along the 
shore of the project area. A structural alternative, such as an armor stone revetment, will be most 
effective at stabilizing the shore. The purpose of the proposed project is to consider and develop 
alternatives to hardening the shore that will provide some shore stabilization and erosion reduction.  

For the purpose of developing preliminary design alternatives, the project area was divided into four 
areas: 

Figure 3: Project Areas 

A 

B 

C 

D

D
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A. The area of Severe Erosion at the western end of the project area. 
B. The area where the Woods Trail Road reaches the shore. 
C. Sawyers Point. 
D. The stretches of sand beach between Areas A, B and C. 

The following concepts are proposed for each project area: 

 
Figure 4: Conceptual Designs  

Area A 

KS understands that the City of Mentor intends to construct approximately 600 linear feet of additional 
armor stone revetment as an extension to the existing Mentor Lagoons revetment constructed in 2016. If 
this plan is executed, KS recommends installing additional structures to help transition from the revetment 
to the adjacent beach area. Two alternatives are proposed for the transition.  

Alternative A would require constructing a timber groin that would extend landward into the beach and 
tow of the bluff. The groin could be constructed with any of the three techniques described for Area D. 
The groin would help terminate the revetment into the bluff face in this area and would help prevent 
flanking of the revetment if the adjacent beach continues to erode. In this case, KS recommends installing 
additional armor stone to the east of the groin as toe protection for the groin. Based on the preliminary 
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review of site conditions, the 2 to 4-ton armor stone supported by 4 to 6-ton toe stone would likely be 
required. 

Alternative B would terminate the 
proposed new revetment with a sloped 
armor stone return to prevent flanking. 
This alternative would likely provide a 
more permanent solution than the timber 
cribbing but would require more 
excavation into the existing bluff face and 
would not likely extend as far south as a 
timber groin could.  

Alternative C includes the construction of 
a nearshore detached breakwater instead 
of the proposed 600 linear feet of armor 
stone revetment. This alternative would 
provide similar shoreline stabilization 
benefit as the armor stone revetment but would leave a sand beach along the shore, more closely 
mimicking the natural shoreline habitat and preserving shallow nearshore areas (landward of the 
breakwaters). This alternative was identified during preliminary discussions with the ODNR Office of 
Coastal Management regarding the west end of the project site. Detached breakwaters have been used 
for shore stabilization with considerable success along the south shore of Lake Erie. The drawback of this 
type of structure is the potential to impact littoral transport resulting in accretion of sand landward or 
updrift of the structure and erosion downdrift. In this case, the risks are minimal due to the large shore 
perpendicular structures at the entrance to Mentor Harbor, the armored shoreline to the west, and the 
minimal sand resources in the area. This alternative would also allow for future beach nourishment 
landward of the detached breakwater to reduce erosion along the shore to the east.  

Conceptual drawings of the alternatives for Area A are included in Attachment E. 

Area B 

Three alternatives have been developed for the area where Woods Trail Road reaches the shoreline.  

Alternative 1 provides the maximum 
protection in the area where Woods Trail 
Road reaches the shoreline. This alternative 
would be required if the City plans to 
construct any future improvements (such as 
a lookout) at this location. Alternative 1 
includes the construction of approximately 
200 linear feet of armor stone revetment 
and a 50-foot long timber groin near the 
trail. The timber groin would be constructed 
with one of the three alternatives provided 
for Area D to provide short-term beach 
stabilization along the shore immediate west 

Figure 5: Area A Conditions (July 2018) 

Figure 6: Area B Conditions (July 2018) 
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of the structure. The armor stone revetment would provide long-term erosion protection in this area. If this 
alternative is implemented, a small headland would likely gradually develop in this area (due to erosion of 
the beach to the east and west).  

Alternative 2 includes construction of an approximately 50-foot long timber groin with a reduced area of 
armor stone protection to the east. The net direction of littoral current in the project area is from west to 
east. Therefore, sand is expected to accumulate on the west side of groins, leaving the area east 
(downdrift) of the groins more susceptible to erosion. An armor stone revetment would stabilize the shore 
east of the groin and protect the area where Woods Trail Road reaches the shoreline. 

Alternative 3 includes the construction of an approximately 50-foot long timber groin without additional 
armor stone protection. This alternative would extend the stabilization proposed for Areas D through Area 
B. 

Conceptual drawings of the alternatives for Area B are included in Attachment E. 

Area C 

Remnants of submerged stone groins are visible in the nearshore lakeward of Sawyers Point. The groins 
are also visible in the historical aerial photos. The stone groins are likely the reason the point has been 
stable as the beaches to the east and west have gradually eroded. The primary objective is to preserve 
Sawyers Point without constructing structures that will substantially impact the shore to the east or west. 
To minimize changes to nearshore processes, KS proposes leaving the remains of the existing groin 
structures in place in each of the following alternatives. 

Alternative 1 includes the construction of a new 
approximately 50-foot long timber groin near 
the existing tip of Sawyers Point. This groin 
would be intended to supplement the existing 
currently submerged groins at Sawyers Point 
during periods of higher water levels. 
Alternative 1 also includes the construction of a 
limited area of armor stone revetment to 
stabilize the point.  

Alterative 2 is similar to Alternative 1 but 
reduces the extent of the proposed armor stone 
revetment to only include the area immediately 
downdrift of the new groin.   

Alternative 3 includes the construction of an 
armor stone revetment to stabilize the shore at Sawyers Point (without the construction of any new 
groins). This alternative would have minimal impacts to nearshore processes but would stabilize the point 
to preserve the distinct beach cells that have formed to the east and west. 

Conceptual drawings of the alternatives for Area C are included in Attachment E. 

 

Figure 7: Area D Conditions (July 2018) 
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Area D  

Area D includes approximately 2,400 linear 
feet of shore both to the east and west of the 
Woods Trail Road. This area is generally 
fronted by a natural narrow beach that is 
supplemented with sand bluff erosion as the 
bluff gradually retreats. The primary objective 
for this area is to stabilize the natural sand 
beach. This can be accomplished by 
increasing sand resources in the area (beach 
nourishment) and adding structures to help 
stabilize the beach (groins). A total of 18 
groins are proposed along the shore of Area 
D (7 to the west of Woods Trail Road and 11 
to the east of Woods Trail Road). The 
detailed design of the groins will require a 
metocean analysis, selection of design conditions, sediment budget, analysis of littoral processes and 
structural design. For the conceptual design, 50-foot long groins spaced at approximately 150 feet on 
center were estimated. The conceptual design also includes an estimated 2 cubic yards of sand prefill per 
linear foot of shore as beach nourishment.  

Three alternatives were proposed for constructing the groins. As a pilot project for the development of 
nature-based shoreline stabilization in Lake Erie’s Central Basin, KS recommends implementing each of 
the alternatives so that the effectiveness and longevity of each can be studied. Several options are 
available for planting vegetation on the timber groin structures by constructing plating pedicles or 
installing coir logs anchored to the groins.   

Conceptual drawings of the alternatives for Area D are included in Attachment E. 

Alternative Comparisons 

The following table summarizes the shore stabilization alternatives proposed and the extent to which the 
techniques meet the defined characteristics of nature-based shorelines: 

Alternative Characteristics of Nature Based Shorelines (defined above) 
1 2 3 4 5 6 7 8 

Armor Stone Revetment X     X  X 
Detached Breakwater X   X  X   
Timber/Stone Groin (Alt.1) X X X X X X   
Vegetated Timber Crib Groin (Alt. 2) X X X X X X   
Fallen Timber Groin (Alt. 3) X X X X X X   
Beach Nourishment (Sand Pre-fill) X X X X X   X 

 
While stone naturally occurs along many areas of Lake Erie, armor stone is not considered a native 
material along this stretch of shore. None of the proposed alternatives are anticipated to effect water 
quality.  

Figure 8: Area D Typical Conditions (July 2018) 
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Regulatory Considerations 
 
The project will require authorization from the U.S. Army Corps of Engineers (USACE) pursuant to 
Section 404 of the Clean Water Act and Section 10 of the Rivers and Harbors Act. Due to the complexity 
of the project and the potential to impact nearshore processes, it is anticipated that the project will require 
and Individual Permit from the USACE and an Individual Water Quality Certification (401 WQC) will also 
be required from the Ohio Environmental Protection Agency (OEPA) pursuant to Section 401 of the Clean 
Water Act. The USACE and OEPA applications will require coordination with the Ohio Historic 
Preservation Office, U.S. Fish and Wildlife Service and ODNR Division of Wildlife. A Shore Structure 
Permit (SSP), Submerged Lands Lease (SLL) and Federal Consistency Concurrence (FCC) will also be 
required from the Ohio Department of Natural Resources pursuant to ORC Section 1506.  
 
Permit requirements are anticipated to be similar for each of the proposed alternatives in Areas B, C and 
D. The permit requirements may be different for Area A. The proposed armor stone revetment extension 
can likely be authorized by the USACE under a Nationwide Permit. In this case, an individual 401 WQC 
may not be required. Based on preliminary discussions, the armor stone revetment alternative may not be 
the alternative preferred by ODNR for this area.  
 
A matrix of permit considerations for each alternative is included below: 
 

Alternative USACE OEPA ODNR 
Armor Stone Revetments May be authorized 

under a Nationwide 
Permit 13 if 
conditions are met. 
(Sand prefill required) 

Not required if 
authorized under a 
Nationwide Permit 
13. 

SSP Required, 
SLL Required if 
improvements 
extend lakeward 
of natural 
shoreline, 
FCC Required.

Detached Breakwaters Individual Permit 
Required 
(Sand prefill required) 
(Monitoring plan 
required) 

Individual Permit 
Required 

SSP Required, 
SLL Required if 
improvements 
extend lakeward 
of natural 
shoreline, 
FCC Required.

Timber Groins Individual Permit 
Required 
(Sand prefill required) 
(Monitoring plan 
required) 

Individual Permit 
Required 

SSP Required, 
SLL Required if 
improvements 
extend lakeward 
of natural 
shoreline, 
FCC Required.

Sand Prefill/Beach Nourishment Required as a permit 
condition.

Required as a 
permit condition. 

Required as a 
permit condition.

 
It should be noted that a design that includes more than one of the alternative in the table above will likely 
be complex enough to require individual permits from the USACE and OEPA. The permit requirements 
will be similar for all three timber groin alternatives. 
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Cost Comparison 
 

Area A*  Alternative 1 Alternative 2 Alternative 3 
Armor Stone Revetment $25,000 $60,000 $0 
Detached Breakwater $0 $0 $100,000 
Timber Groin** $20,000 $0 $0 
Sand Pre-Fill $55,000 $55,000 $75,000 
Total $100,000 $105,000 $175,000 
*Area A costs exclude the proposed 600 linear feet of armor stone revetment
**Timber groin costs are dependent on the groin construction alternative selected. 

 
Area B Alternative 1 Alternative 2 Alternative 3 
Armor Stone Revetment $200,000 $100,000 $0 
Timber Groin $20,000 $20,000 $20,000 
Sand Pre-Fill $18,000 $30,000 $18,000 
Total $238,000 $150,000 $38,000 
**Timber groin costs are dependent on the groin construction alternative selected. 

 
Area C Alternative 1 Alternative 2 Alternative 3 
Armor Stone Revetment $200,000 $100,000 $200,000 
Timber Groin $20,000 $20,000 $0 
Sand Pre-Fill $18,000 $32,000 $18,000 
Total $238,000 $152,000 $218,000 
**Timber groin costs are dependent on the groin construction alternative selected. 
 
Area D Alternative 1 Alternative 2 Alternative 3 
Timber Groins***  $450,000 $630,000 $270,000 
Sand Pre-Fill $190,000 $190,000 $190,000 
Total $640,000 $820,000 $460,000 
*Assumes 75% of timber material must be imported to the site.

 
 
The cost listed above do not include contractor mobilization or construction or improvement of haul roads 
for material and equipment delivery.  
 
Construction costs for the overall project are anticipated to range from about $850,000 to $1,600,000 (in 
current costs, subject to increase over time). These costs will be dependent on potential phasing for the 
project. The cost listed above also do not include professional services fees for site investigation, design, 
permitting or construction administration. These costs should be anticipated to be about 20% of 
construction costs.  
 
While each alternative proposed is expected to provide some benefit, the recommendations should not be 
considered equal in terms of shore stabilization and erosion protection. The recommendations generally 
increase in cost with complexity and structural resilience in a wider range of water level and wave 
conditions. The overall effectiveness of the recommended alternatives generally increases with cost. 
Providing a range of alternatives provides the opportunity to review the potential construction costs and 
decide on a strategy that both meets the project needs and anticipated construction budget.  
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The Engineer’s opinions of probable Construction Cost are made on the basis of the engineer’s 
experience and qualifications and represent the engineer’s best judgment as an experienced and 
qualified professional generally familiar with the construction industry. However, because the engineer 
has no control over the cost of labor, materials, equipment, or services furnished by others, or over 
contractors’ methods of determining prices, or over competitive bidding or market conditions, the engineer 
cannot and does not guarantee that proposals, bids, or actual Construction Cost will not vary from 
opinions of probable construction cost prepared by the engineer. 
 
Next Steps 
 
The alternatives listed above are not exclusive. KS recommends a full alternatives analysis during the 
detailed design of the shore stabilization measures for the shore of the Mentor Lagoons Nature Preserve. 
Additional alternatives or combinations of alternatives should be considered. KS also recommends that 
the City of Mentor consider developing and installing multiple alternatives so that the effectiveness and 
resiliency of each can be tested for this pilot project.  
 
If you have any questions or would like to pursue the recommendations listed above, please contact me 
at 440-365-4730 ext. 395 or cencerm@ksassociates.com.  
 
Sincerely, 
 
KS ASSOCIATES, INC. 
 

 
 
Mark P. Cencer, P.E. 
Director of Coastal Engineering  
 
 
c:  John Matricardi, P.E., KS Associates 
 
R:\17000\17304\17304 Mentor Marsh Planning Memo 021519.docx 
 

 

Attachments: 
 
Attachment A: Scope of Services 
Attachment B: ODNR Historical Aerial Photography 
Attachment C: Site Photography, February 7, 2019 
Attachment D: ODNR Coastal Erosion Area Maps 
Attachment E: Conceptual Drawings 













Attachment B: ODNR Historical Aerial Photography 

 
Mentor Harbor E (1954) 

 
Mentor Harbor W (1954) 



 
Mentor Harbor E (1968) 
 

 
Mentor Harbor W (1968) 



 
Mentor Harbor E (1973) 
 

 
Mentor Harbor W (1973) 
 
 



Mentor Harbor E (1980) 
 

 
Mentor Harbor W (1980) 
 



 
Mentor Harbor E (1986) 
 

 
Mentor Harbor W (1986) 
 



 
Mentor Harbor E (1989) 
 

 
Mentor Harbor W (1989) 
 



 
Mentor Harbor E (1993) 
 

 
Mentor Harbor W (1993) 
 



 
Mentor Harbor E (2003) 
 

 
Mentor Harbor W (2003) 
 



 
Mentor Harbor E (2004) 
 

 
Mentor Harbor W (2004) 
 



 
Mentor Harbor E (2006) 
 

 
Mentor Harbor W (2006) 
 



 
Mentor Harbor E (2011) 
 

 
Mentor Harbor W (2011) 
 



 
Mentor Harbor E (2014) 
 

 
Mentor Harbor W (2014) 



Attachment C: Site Photography (February 7, 2019) 

 
Photo 1: At Wood’s Trail Road looking east at the bluff 

 
Photo 2: At Wood’s Trail Road looking west at the bluff 



 
Photo 3: Between Wood’s Trail Road and the Marina looking west at the start of the revetment 

 
Photo 4: Looking at the bluff to the east at Wood’s Trail Road 



 
Photo 5: At Sawyer’s Point looking west 

 
Photo 6: From the east end looking west at Sawyer’s Point 
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