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TECHNICAL MEMORANDUM 
 
Date:  March 29, 2016 
 
To:  Claire Posius 

Euclid Creek Watershed Coordinator 
Cuyahoga SWCD 
6100 West Canal Road 
Valley View, OH  44125 
 

From:  Kevin Grieser, Suzanne Hoehne and Tom Denbow, Biohabitats 
 
RE: Restoration Concept for Euclid Creek – Cleveland Clinic Lyndhurst 

Campus  
   
Disclaimer: “This product or publication was financed in part or totally through a grant from the Ohio 

Environmental Protection Agency under the provisions of the US EPA Great Lakes 
Restoration Initiative.  The contents and views, including any opinions, findings, or 
conclusions or recommendations, contained in this product or publication are those of the 
authors and have not been subject to any Ohio Environmental Protection Agency peer or 
administrative review and may not necessarily reflect the views of Ohio Environmental 
Protection Agency and no official endorsement should be inferred.” 

 
 
Summary: 
 
The Cuyahoga Soil & Water Conservation District (CSWCD) contracted Biohabitats, Inc. 
to provide stream restoration concept designs and technical memorandums for the 
ecological restoration of two reaches of Euclid Creek, one reach of the East Branch of 
Euclid Creek and a preliminary stream restoration concept design and technical 
memorandum for the Mayfield Sand Ridge Golf Course. This document contains a 
description of the existing conditions within the Cleveland Clinic Lyndhurst Campus 
project area, technical rationale used for creating the concept, a description of the 
concept, and cost estimates for design and construction. It also includes an attachment of 
the restoration concept.  
 

2026 Murray Hill Road, Room 102 
Cleveland, Ohio 44106 
tel 216 921 4430 
fax 216 751 2087 
www.biohabitats.com 
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The Euclid Creek watershed draining into the study area is approximately 1.81 square 
miles. The watershed is composed of a mix of dense residential development, open land 
with light commercial development, and woodland. The reach to be restored begins 
approximately 800 liner feet downstream of the culvert on Richmond Rd. and extends 
almost 700 feet downstream where if flows under the entrance drive to the campus.     
 
Within the reach to be restored there are areas of bank erosion, failing bank stabilization 
practices, channel incision (downcutting), maintained lawn, low-head dam and, due to the 
entrenched condition, the absence of a functioning riparian floodplain. These conditions 
limit the biological communities and ecological services provided by the stream and are 
aesthetically unappealing. The riparian vegetation consists of mostly young trees and 
shrubs with herbaceous vegetation within a narrow riparian corridor bordered by an 
expanse of maintained lawn. 
 
If left in its current condition, the Creek will likely continue to downcut and erode stream 
banks until reaching a point of equilibrium, but this channel evolution will come at the 
cost of further erosion, habitat loss, increased sedimentation downstream, and reduced 
water quality, and will further jeopardize infrastructure such as the pedestrian trail at the 
top of the slope. 
 
To address the existing issues, the conceptual design shows a rehabilitated Euclid Creek 
that would be relocated away from the existing steep hillslope, allowing the creation of 
oxbow wetlands in the old channel and reconnecting the stream to the floodplain. The 
invasive phragmites found onsite would be treated.  This concept also shows the re-
establishment of native riparian woody vegetation along the floodplain where grading is 
occurring to take advantage of the benefits provided by a natural forest buffer, such as 
slowing overland flow, capturing woody debris, and processing nutrients and sediment 
from the channel. In addition, cobble riffles would be added to the new channel and the 
low-head dam would be modified with a series of rock steps to allow increased passage 
of fish and other aquatic organisms. 
 
Field Activities and Data Collection: 
 
On January 19 and February 23, 2016, Biohabitats personnel visited the site. During the 
visits, the condition of the Creek was recorded, and site photographs were taken. In 
addition, a limited geomorphic assessment was performed and the Qualitative Habitat 
Evaluation Index was estimated. Biohabitats retrieved GIS layers of soils and USFWS 
wetland mapper information to aid in developing the concept. Biohabitats also received 
rare, threatened and endangered species information from the Ohio Department of 
Natural Resources. 
 
Existing Conditions: 
 
The site is located in the Euclid Creek Watershed along the west branch, near its 
headwaters.  The watershed drains approximately 23 sq. miles and is home to an 
estimated 60,000 people.  Euclid Creek is a tributary to Lake Erie and is considered part 
of the Cuyahoga River Area of Concern. The stream and watershed are within the Low 



Biohabitats, Inc. ©                             •INSPIRING ECOLOGICAL STEWARDSHIP•   3 

Lime Drift Plain Area of the Erie/Ontario Drift and Lake Plain ecoregion. This area of 
Ohio was once glaciated and is typified by low rounded hills with scattered end moraines, 
kettles, and wooded ridges and lowlands (Woods et al., 1998). Currently the area is 
developed with a mix of residential, urban, and industrial land uses. 
 

 
Figure 1. Watershed map beginning at project site (Source: StreamStats). 

   
The watershed that drains to the study area is approximately 1.81 square miles according 
to USGS Stream Stats (Figure 1). The watershed is composed of a mix of dense 
residential and commercial development, as well as, Cleveland Metroparks’ Acacia 
Reservation.  The watershed is 19.5% forested and is 36.1% impervious cover. The Creek 
is perennial, containing water throughout the entire year. 
 
Channel Morphology and In-stream Habitat – 
 
Past human activities -including channelization of the stream against the right hillslope- 
have left the stream morphology, riparian vegetation, habitat and streambanks in a 
disturbed state, while ongoing stormwater runoff, streambank erosion, a low-head dam, 
and mowing continue to negatively impact the stream and riparian habitat. Downcutting 
has also left the floodplain mostly disconnected from the Creek while invasive plants 
such as phragmites, have taken hold on a low floodplain bench at the downstream end of 
the reach. 
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Within the reach to be restored, there are areas of bank erosion and channel incision 
(downcutting), which has resulted in slope failure on the left bank. Railroad ties and 
landscape blocks have been used in the past to stabilize both banks, but they are 
beginning to fail and do not represent a long-term solution.  Just upstream from the 
bridge a low-head dam prevents fish passage, thus limiting the movement of aquatic 
species.  Also, due to the entrenched condition, a functioning riparian zone is absent. 
These conditions limit the biological communities and ecological services provided by 
the stream and are aesthetically unappealing. 
 
The riparian vegetation consists of mostly young and mature trees and shrubs with a 
maintained lawn in the bulk of the right bank floodplain. The current condition of the 
vegetation may provide a form of temporary cover for mammals and birds in this 
otherwise urban landscape but is primarily inhabited by highly adaptable species that are 
associated with lower-quality edge habitats.  
 
If left in its current condition, the Creek will continue to downcut and erode stream banks 
until reaching a point of equilibrium, but this will come at a cost of habitat loss, increased 
sedimentation downstream, reduced water quality, spread of phragmites, and further 
jeopardizing infrastructure such as bridges and roads. 
 
In-stream habitat within this segment of Euclid Creek is rated towards the low end of 
“Fair”. We divided the length of the creek into one reach and estimated QHEI score, 
scoring 49.5. (Attachment B). For a perennial stream like Euclid Creek, a QHEI score 
above 55 would indicate meeting warmwater habitat criteria. As previously mentioned, 
the stream reach suffers from bank erosion, straightening, and a lack of riparian 
vegetation. The riffles are composed of unstable gravel (shale) and sand, embeddedness 
is relatively moderate, and the slow water areas consist of long, shallow glides where the 
channel was straightened, with little true pool habitat.  Embeddedness is likely to increase 
and the QHEI score is likely to decrease as the channel degrades even further. 
Restoration within this reach will serve to stabilize the eroding banks, stabilize the stream 
bed, and improve in-stream and riparian habitat.  
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Figure 2.  Euclid Creek Cleveland Clinic Lyndhurst Campus Site Vicinity Map. 

 
 
Floodplain and Vegetation –  
 
In the forested areas of the restoration reach, both banks are dominated by trees and 
shrubs of the southern mesic forest including oaks (Quercus rubra & Q. alba), maples 
(Acer rubrum & A. saccharum), ash (Fraxinus spp.), beech (Fagus grandifolia), 
Ironwood (Carpinus caroliniana, black cherry (Prunus serotina), common privet 
(Ligustrum vulgare), bush honeysuckles (Lonicera spp.), grape vine (Vitis spp.), 
pachysandra (Pachysandra terminalis), witchhazel (Hamamelis virginiana) and 
serviceberry (Amelanchier spp.), with perimeter plantings of Norway spruce (Picea 
abies) and larch (Larix spp.).  One small patch of common reed grass (Phragmites 
australis) is present on the right bank in the former upstream dam pool. The steep left 
bank that parallels the service drive does include a number of additional plant species 
including white pine (Pinus strobus), paper birch (Betula papyrifera), white spruce 
(Picea glauca), red pine (Pinus resinosa), and English ivy (Hedera helix).  
 
In the lower half of the restoration reach, the right bank is bordered by a narrow band of 
woody vegetation which then opens to an expanse of lawn.  The far end of the lawn 
includes 19 thornless honey locust (Gleditsia triacanthos var. inermis) paralleling 
another service drive. 
 
 Soils –  
 
Soils mapping information (Figure 3) shows that most of the site is made up of Chagrin 
silt loam (Ch), except for the upland areas, which are made up of Brecksville silt loam 



Biohabitats, Inc. ©                             •INSPIRING ECOLOGICAL STEWARDSHIP•   6 

(BrF). Brief descriptions of each of the soil series based on the USDA NRCS Web Soil 
Survey (http://websoilsurvey.nrcs.usda.gov/app/) are included below. During the final 
design phase, soil samples should be taken and tested to determine if amendments may be 
necessary to establish a native riparian forest in this area. 
 

Chagrin silt loam (Ch) 
The parent material of this soil type consists of alluvium in a floodplain setting. 
The soil is well drained and falls within hydrologic soil group B.  The typical 
profile is 0-35” silt loam and 35-60” stratified fine sand to silt loam. 
 
Brecksville silt loam (BrF) 
The parent material of this soil type is residuum weathered from shale and occurs 
in drainageways.  The soil is well drained and occurs on steep slopes (25-70%).  
The typical soil profile is 0-14” silt loam, 14-30” silty clay loam and 30-35” 
weathered bedrock. 
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Figure 3. Soil types within the study area. 
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Agency Coordination and Permitting: 
 
A request was submitted to Ohio DNR Division of Wildlife on February 16, 2016 
regarding potential for State rare, threatened, or endangered species identified within the 
vicinity of the project location. The Division of Wildlife has no records of rare or 
endangered species in the Euclid Creek Cleveland Clinic Lyndhurst Campus project area, 
including a one mile radius. In addition, Ohio DNR is unaware of any unique ecological 
sites, geologic features, animal assemblages, scenic rivers, state wildlife areas, nature 
preserves, parks or forests, national wildlife refuges, parks or forests or other protected 
natural areas within a one mile radius of the project area. (Attachment C).   
  
When the project moves into final design, a formal request should be submitted to the 
Ohio Historic Preservation Office and the USFWS.  As part of the USFWS request, a bat 
tree assessment would need to be completed.  In addition, USFWS rule 4(d) includes 
strict guidelines regarding the northern long-eared bat.  It should be noted that if there is a 
federal nexus for the project (e.g., federal funding provided, federal permits required to 
construct), no tree clearing should occur on any portion of the project area until 
consultation under section 7 of the ESA, between the Service and the federal action 
agency, is completed. 
 
The project will likely require a U.S. Army Corps of Engineers (USACE), Nationwide 
Permit (27) for Stream and Wetland Restoration Activities. Permit coordination will 
likely include a pre-application meeting with a USACE representative and submittal of a 
permit application using a draft version of the final plans (approximately 30% design 
phase). The permit approval process will span a minimum of 60-days after USACE has 
received all necessary project information, but turnaround on recent projects has typically 
been in the 90-day range. 
 
The restoration project will also require a Stormwater Pollution Prevention Plan 
(SWPPP). In addition, a Notice of Intent (NOI) will need to be submitted to Ohio EPA at 
least 21 days prior to the start of any construction activity. Construction activity cannot 
start prior to receiving an Authorization Letter from Ohio EPA. The SWPPP must be 
retained on-site at all times during construction activity. 
 
The proposed project area is within a mapped floodplain “Special Flood Hazard Area 
Subject to Inundation by the 1% Annual Chance Flood” (Appendix E).   The proposed 
changes to the channel and floodplain will require submitting a floodplain development 
application with City of Lyndhurst engineer and obtaining a floodplain development 
permit. 
 
The low-head dam within the project reach is considered a Class IV dam as it is less than 
25 feet in height and has a total storage volume of50 acre-feet or less.  Class IV dams are 
exempt from the permit requirements of section 1521.06 of the Revised Code, thus the 
USACE Nationwide Permit (27) would cover the removal of the low-head dam. 
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Restoration Goals: 
 
In identifying restoration goals associated with this project, a number of factors were 
explored at both the site and greater watershed scales, as well as, achieving functional 
uplift of the project area per the Stream Functions Pyramid (Figure 4).  The pyramid is a 
hierarchical framework which categorizes stream functions and the associated parameters 
which describe those functions.  The five functions included in the pyramid in ascending 
order are hydrology, hydraulic, geomorphology, physochemical and biology. 
 

 
Figure 4. The Stream Functions Pyramid (Source: StreamMechanics) 

 
Obviously the ultimate goal for the Pyramid is biology however, water quality is one of 
the major drivers associated with this function and it can be difficult to restore in urban 
systems.  What we see at this site are issues with hydrology, hydraulics, and 
geomorphology as those will be the target restoration goals that we can physically 
manipulate as the overarching goal becomes improving both instream and riparian 
habitat.   
 
At the watershed scale, this site is located in the Cuyahoga River Area of Concern 
(AOC), which is one of 43 Great Lakes AOCs that have failed to meet the objectives of 
the US-Canada Great Lakes Water Quality Agreement as their ability to support aquatic 
life or beneficial uses has been impaired.  Each AOC has developed a remedial 
action/delisting plan focused on remediation or removal of Beneficial Use Impairments 
(BUIs) that degrade water quality, negatively impact fish populations or restrict uses of 
waterways.  Those BUIs that will be targeted as part of this project include Degradation 
of Fish Populations and Degradation of Benthos as they are addressed by restoring 
instream and riparian habitat and reducing sedimentation. 
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At the site level, moving the stream away from the failing hillslope, removal of the low-
head dam and floodplain reconnection are the overarching restoration goals.  Potential 
road instability, given the failing hillslope, was one of the main drivers in relocating the 
stream to the adjacent turf area.  In this location the stream will have access to a larger 
floodplain, providing additional storage and increased habitat as a large portion of the 
stream is channelized with little riffle-pool habitat and shale substrate.  By removing the 
low-head dam, passage of aquatic species will be restored, thus improving movement and 
biodiversity upstream. 
 
Finally, one of the complimentary goals will be the integration of the restoration project 
and overall natural area into plans for a future arboretum on the Clinic grounds.  Different 
habitat types can be integrated into the design, which then focus on and highlight 
different native riparian and wetland species.  The restoration project could become a 
showcase piece for the arboretum as a way to incorporate restoration with the 
arboretum’s goals. 
 
Opportunities: 
 
Several opportunities have been identified to improve the riparian habitat and aquatic 
function in Euclid Creek. 
 

 Reduce local erosion and downstream sedimentation by improving streambed and 
bank stability by relocating the channel away from the failing hillslope and 
excavating a functioning floodplain.  A restored, stabilized, more natural channel 
will by resilient to storm flows and velocities, and help reduce local stream 
energy. 

 Improve in-stream and riparian habitat along the channel where applicable. 
Eroding banks will be stabilized and planted with native vegetation. Riffles and 
pools that provide cover for aquatic species can be designed to function in accord 
with watershed hydrology and remain stable over time.  

 Incorporate large woody debris (LWD) that is cleared during construction into the 
restoration design through standing snags, LWD on the floodplain and LWD bank 
stabilization. 

 Convert a turf floodplain to native riparian forest. 
 Create ox-bow wetlands in the abandoned stream channel to provide additional 

habitat and improved biodiversity. 
 Remove or modify a low-head dam structure to restore fish passage by installing a 

series of rock steps. 
 Incidentally improve water quality through floodplain and riparian enhancements 

and sediment and nutrient processing. Establishing a well vegetated and active 
floodplain will promote the local capture and sequestration of sediment, nutrients 
and other pollutants.   

 Given the visibility of the site from the access drive, proximity to walking trails 
and potential creation of an adjacent arboretum, there are a multitude of 
environmental interpretative opportunities (trails, signage, seating areas, tree/plant 
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community ID, nesting boxes, hibernacula, etc.) that can be incorporated into the 
restoration project to further integrate with the Campus. 

 Low head dams, channelization and bank erosion exist just downstream of the 
project reach.  The project could be seen as Phase I with additional restoration 
work to follow. 

 This project would connect to upstream restoration efforts currently in the design 
phase within Acacia Reservation. 
 

Constraints: 
 

 The bridge/road crossing forms the downstream boundary; all grading must tie 
into the existing conditions upstream of the bridge. 

 Stacked rock walls along the downstream right bank will need to be evaluated for 
potential historic status and/or tied into. 

 Phragmites will need to be treated and managed to prevent its spread into newly 
graded areas.  Invasive privet and honeysuckle is also found onsite, but in fairly 
low numbers however, given the amount of grading that would occur with a 
restoration project it should be treated in conjunction with the phragmites. 

 The low-head dam is incorporated into retaining walls on both the left and right 
bank. 

 Relocating the stream to the existing turf area and creating a functioning 
floodplain will require extensive excavation of soils in the turf area, which may be 
cost prohibitive.   

 The hydrology in Euclid Creek has been altered through the development of 
impervious surfaces in the watershed. The restoration will serve to improve local 
stream habitat and prevent excessive erosion. However, issues related to urban 
hydrology can not be addressed through this type of project due to its limited 
scale and downstream location. Substantial improvements in hydrology and water 
quality should be addressed through a large scale watershed restoration plan that 
includes best management practices for both water quantity and quality treatment. 

 
Restoration Concept: 
 
This restoration concept (Attachment D) is intended to continue restoration efforts along 
Euclid Creek, building upon restoration efforts just upstream in the Acacia Reservation. 
The reach to be restored begins approximately 800 liner feet downstream of the culvert 
on Richmond Rd. and extends almost 700 feet downstream where if flows under the 
entrance drive.  The existing channel is entrenched, disconnected from its floodplain and 
showing severe signs of streambank erosion and slope failure along the left bank. 
 
According to the concept, Euclid Creek would be rehabilitated by relocating the channel 
away from the failing hillslope to the large lawn area and excavating a significant portion 
of the floodplain along both new banks to create a new floodplain and then grading the 
slope from the new floodplain to the top of bank at a stable slope. If a more detailed 
design analysis is later explored, slightly raising the invert of the channel should be 
examined; however, due to floodplain regulations, we are not sure at this time if such an 
approach would be feasible. See figures 5 and 6 as this approach was used on the Kelsey 



Biohabitats, Inc. ©                             •INSPIRING ECOLOGICAL STEWARDSHIP•   12 

Creek Restoration Project in Cuyahoga Falls’ Kennedy Park.  This concept would also re-
establish native riparian woody vegetation along the floodplain, taking advantage of the 
benefits provided by a natural forest buffer to slow overland flow, capture woody debris, 
and process nutrients and sediment from the channel. A key part of the concept is the 
relocation of the channel away from the failing hillslope. By moving the channel, we can 
create a floodplain with oxbow wetlands in the former channel in conjunction with the 
more extensive floodplain grading in the lawn area.   
 

 
Figure 5. Existing conditions on Kelsey Creek in Cuyahoga Falls (Source: Biohabitats). 

 

 
Figure 6. Kelsey Creek 1-year post-construction (Source: Biohabitats). 
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Within the stream channel, numerous pools and riffles would be constructed to improve 
habitat for both fish and macroinvertebrates. Riffles provide spawning areas and cover 
for species that are adapted to higher velocities (e.g. dace and darters) and habitat for a 
variety of macroinvertebrates. Pools provide cover for species adapted for lower 
velocities (e.g. sunfish and common shiner). Pools and riffles would be designed to 
accommodate the stream’s urban hydrology and remain stable through a range of flow 
conditions. At the downstream end of the reach, the stream would need to tie into existing 
elevations prior to passing under the bridge at the service road.  This would most likely 
occur within the channel at the low-head dam, which will be modified into a series of 
rock steps to allow passage of aquatic organisms.  The right bank would tie into the 
existing block retaining wall.  Large woody debris could also be incorporated into the 
new streambanks to provide additional stability and habitat. 
 
The floodplain would be excavated and graded to stable slopes and further stabilized with 
native shrub and tree vegetation, as well as live branch layering and potentially LWD at 
the toe of slope along the outside bends. It is anticipated that the floodplain would be 
designed to be inundated with stormwater at a rate of at least once a year, if not more 
frequently. Woody vegetation would be used to form a dense rootmat that is resistant to 
erosive stream shears and velocities. The above ground mass would capture woody debris 
and sediment and then process nutrients and other pollutants. It would also shade the 
channel and provide habitat for terrestrial wildlife. These plants are very resilient to 
stream flows and should require minimal maintenance. Wetland vegetation and large 
woody debris would be installed in the location of the partially-filled old channel while 
standing snags and large woody debris would be added to the floodplain area to provide 
additional habitat. 
 
Beyond the excavated floodplain, the upper slopes would be established with native 
riparian forest. The installed vegetation would consist of a mix of overstory trees, 
understory trees and shrubs, and herbaceous material. Over time, as forest plantings 
develop and mature, they will provide shade for the channel, capture and reduce runoff, 
and provide habitat for wildlife species.  Within the existing forest, invasive shrubs 
would be treated and supplemental native trees and shrubs would be added.  Phragmites 
would also be treated in the old channel footprint.  Herbivory from deer is a potential 
problem. To address it, we recommend including 4-foot mesh tubes for all tree plantings. 
 
Outcomes 
 
The restoration and stabilization of this reach of Euclid Creek will result in measurable 
improvements in the stream, floodplain, and riparian habitat. Specific outcomes are listed 
below. 
 

 Approximately 700 feet of stream channel will be restored and stabilized. 
 Nearly 1,100 feet (two banks) of poor quality stream bank will be regraded or 

relocated and stabilized using native plants and bioengineering techniques. 
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 Roughly 1.8 acres of maintained lawn and low quality forest will be replaced with 
native riparian forest, 6.0 acres of existing riparian forest will be enhanced and 
treated for invasives, and 0.1 acres of wetland will be created. 

 Raising the QHEI score to 55 within five years after the restoration has been 
completed is quite possible.  

 
Costs: 
 
The concept-level opinion of probable cost for final design, permitting, and construction 
is shown below (costs are concept level only and subject to change): 
 
Table 1. Concept-Level Opinion of Probable Costs. 

Description Cost 

Final Design and Permitting $   88,000 
Construction Administration1 $   44,000 
Mobilization, Site Preparation, and ESC $   43,000 
Grading, Structures, and Site Stabilization $ 234,000 
Planting and Invasive Species Management $   88,000 
Post-Construction Monitoring (3 years)2 $   15,000 
Contingency (20%) $ 73,000 

Total $585,000.00 
1Includes construction planning and supervision 
2Includesdata collection, processing and reporting. 

  
Construction costs assume that no hazardous waste will be identified during the design 
phase and that hazardous material will not need to be removed during construction. They 
also assume that soil amendments and the removal of unsuitable material (such as 
concrete debris) will be minimal and that utility repair or relocation is unnecessary. 
 
Monitoring and Maintenance 
 
Restoring stream and riparian habitat, and reducing bed and bank erosion are the primary 
goals of this project. The critical components related to these goals are in-stream habitat, 
riparian vegetation, and channel stability. Required post construction monitoring of the 
restoration would be determined by the USACE permit, but would most likely include 
stream habitat (QHEI) evaluation, vegetative assessment, photo-log, and a limited 
geomorphic evaluation (profile and cross sections) as those activities are typically 
required for a restoration project of this size.  Monitoring data is typically completed 
during the first year after construction, and in year three and year five, post construction. 
Given the USACE permit application would include QHEI existing condition evaluations 
and taking into consideration the overall size of the project, it is likely that that evaluation 
would be the only post-construction monitoring requirements required by the USACE.   
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Monitoring results would be used by CSWCD in consultation with the project partners to 
determine whether success has been achieved or if adaptive management or maintenance 
is needed to meet project goals. CSWCD and project partners will make decisions on 
operational or structural changes that may be needed to ensure that the project meets 
success criteria. 
 
Maintenance procedures include maintenance of structures and stream alignment, and 
maintenance of plantings. The maintenance program should be performed for a minimum 
of five years after project completion and ongoing as necessary. All in-stream and bank 
stabilization structures should be inspected after bankfull and larger flow events, or semi-
annually at a minimum. Any significant damage or movement of material should be 
repaired, if necessary, to prevent failure or loss of the structure, or undesirable channel 
adjustments. Small debris dams and sediment deposits may also be removed if they 
appear to harm the integrity of structures.     
 

Plant material should be inspected according to the warranty provided by the landscaping 
contractor. In addition to disease and mortality, occurrence of herbivory should be looked 
for and noted. Maintenance of plant material may consist of the following: 
 

 replace and remove dead and diseased plant material 
 removal of unwanted, non-native invasive species (weed control) 
 pruning of woody plant material for rejuvenation and maximum density 
 replace plant material damaged by storm events 
 repair or replacement of herbivory protection 

 
Many non-native and invasive species have the ability to colonize quickly and out-
compete native woody and herbaceous species. It is important to monitor the presence 
and or expansion of these plants after the restoration to make sure that they do not 
overtake more desirable native species. Should invasive species become problematic, an 
invasive species management plan should be implemented to control the spread of 
invasives and allow the newly established native plants to flourish. 
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ATTACHMENT A 
 

Site Photos 
 



 

Photo 1.  Fish barrier structure on Euclid Creek 

 

 

Photo 2. Failing slope on Creek’s left bank. 

 

 

 

Photo 3. Stacked landscaping block bank stabilization on left bank. 

 

Photo 4. Expansive lawn area where new channel will be rerouted. 

 

 

Photo 5. Railroad tie bank stabilization on left bank. 

 

 

 

Photo 6. Invasive phragmites patch on right bank at downstream 
end of reach. 
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ATTACHMENT B 
 

QHEI Field Data Sheet 
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ATTACHMENT C 
 

Coordination with the Ohio Department of Natural Resources 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
 

Ohio Division of Wildlife 
Raymond W. Petering, Chief 

2045 Morse Rd., Bldg. G 
Columbus, OH 43229-6693 

Phone: (614) 265-6300 
 
 
 
 
     February 16, 2016 
 
 
 
 
Kevin Grieser 
Biohabitats 
2-26 Murray Hill Rd. 
Cleveland, OH 44106 
 
Dear Mr. Grieser, 
 
 After reviewing the Natural Heritage Database, I find the Division of Wildlife has no records of 
rare or endangered species in the Euclid Creek – Cleveland Clinic Lyndhurst Campus project area, 
including a one mile radius, in Lyndhurst, Cuyahoga County, Ohio.  We are unaware of any unique 
ecological sites, geologic features, animal assemblages, scenic rivers, state wildlife areas, nature 
preserves, parks or forests, national wildlife refuges, parks or forests or other protected natural areas 
within a one mile radius of the project area. 
 
 Our inventory program has not completely surveyed Ohio and relies on information supplied by 
many individuals and organizations.  Therefore, a lack of records for any particular area is not a 
statement that rare species or unique features are absent from that area.  This letter only represents a 
review of rare species and natural features data within the Ohio Natural Heritage Database.  It does 
not fulfill coordination under the National Environmental Policy Act (NEPA) or the Fish and Wildlife 
Coordination Act (48 Stat. 401, as amended; 16 U.S. C. 661 et seq.) and does not supersede or 
replace the regulatory authority of any local, state or federal agency nor relieve the applicant of the 
obligation to comply with any local, state or federal laws or regulations. 
 

Please contact me at 614-265-6818 if I can be of further assistance. 
 
     Sincerely, 

      
 
     Debbie Woischke 
     Ohio Natural Heritage Database Program 
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Restoration Concept 
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Remove low-head dam 
and reconnect lower 
reach of Euclid Creek 
with rock steps to 
provide fi sh passage

Supplement existing 
forest with native 
plantings and treat 
invasive species

Enhance proposed 
wetlands with large 
woody debris

Create oxbow 
wetlands in old 
stream channel

Save large oak tree

Restore existing lawn area 
to fl oodplain forest and 
enhance through large 
woody debris placement

Realign low fl ow channel 
away from hillslope and 
increase stream bed diversity 
with riffl e/pool complexes

Remove failing bank 
stabilization and 
fi ll in old channel

Constructed fl oodplain 
bench to protect 
eroding hill slope
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Flood Insurance Rate Map 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 






