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Figure 1: Euclid Creek Watershed
and Location

Acknowledgements

The Euclid Creek Watershed Program partners would like to thank the many agency, nonprofit and
community partners who helped compile the information, maps and projects needed to create this document.
This Nine-Element Nonpoint Source Implementation Strategic (NPS-IS) plan will help direct projects that
address nonpoint source impairments in the Euclid Creek HUC-12 watershed.

Chapter 1. Introduction

The Euclid Creek Watershed HUC 12 (04110003 05 03) is in
northeast Ohio at the northeastern edge of Cuyahoga County, Ohio.
Euclid Creek is a headwater tributary to Lake Erie and is in the
Central Lake Erie Basin. Euclid Creek is 23.3 square miles in size
and is a highly urbanized watershed along the Ohio Lake Erie
coastline.

State and Federal nonpoint source funding is now closely tied to
strategic implementation-based planning that meets U.S.
Environmental Protection Agency’s (USEPA’s) nine minimum
elements of a watershed plan for impaired waters. Cuyahoga Soil &
Water Conservation District (CSWCD), the Euclid Creek Watershed
Council (ECWC) and Friends of Euclid Creek (FOEC) are taking the
lead in authoring this NPS-IS. There are three existing guidance
documents for the Euclid Creek Watershed:

• Euclid Creek Watershed Action Plan (ECWAP) Authored by
Euclid Creek Watershed Council, Cuyahoga SWCD, and
Friends of Euclid Creek, 2006

• Euclid Creek Watershed Planning Guide (ECWPG) Authored
by Cuyahoga County Planning Commission, 2005

• Total Maximum Daily Loads for the Euclid Creek Watershed
(Euclid Creek TMDL) Authored by Ohio EPA, 2005

We are working with numerous other groups, agencies and municipalities who participated in the original
development of these documents; all of which have agreed to collaborate toward development of the NPS-IS
plan for Euclid Creek.

1.1. Report Background

This NPS-IS was created as an update to the ECWAP, which was endorsed by the State of Ohio Department of
Natural Resources (ODNR) and Ohio Environmental Protection Agency’s (EPA’s) watershed plan program in
July 2006. The ECWAP was created as a twenty-year plan toward restoring the watershed based on Ohio
EPA and ODNR standards with the goal of protecting and restoring Euclid Creek and its Lake Erie shoreline
and to sustain its water resources and enhance the quality of life for the future.

Today, the plan is over twelve years old and in need of an update. In addition, USEPA is now requiring that
groups with Watershed Action Plan’s (WAP’s) endorsed before 2010 update their plans in the new NPS-IS
format to provide more succinct detail related to identifying critical areas and projects that are more easily
implementable, versus the voluminous and general nature of the WAP. Additional updates to the ECWAP
will address other impairments that need attention from a holistic watershed perspective to restore the area to
fishable, swimmable and drinkable waters that meet water quality standards (e.g. point source issues). This
Euclid Creek Watershed HUC-12 (04110003 05 03) NPS-IS intends to meet the USEPA 9-Element Watershed
Plan criteria.

1.2. Watershed Profile & History

The Euclid Creek watershed is located within Cuyahoga and Lake counties and is within twelve municipal
communities; the Cities of Beachwood, Cleveland, Euclid, Highland Heights, Lyndhurst, Mayfield Heights,
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Figure 2: Estuary near mouth of Euclid
Creek ~1990

Pepper Pike, Richmond Heights, Shaker Heights, South Euclid, Willoughby Hills, and Village of Mayfield.
The East Branch of Euclid Creek begins in Mayfield Village, Highland Heights and Willoughby Hills and runs
through Richmond Heights to the confluence with the West Branch in Euclid. The West Branch begins in
Mayfield Heights, Pepper Pike, Beachwood, Shaker Heights, Lyndhurst and South Euclid and joins the East
Branch in Euclid where the Main Branch continues through Euclid and Cleveland to the mouth of Euclid
Creek at Lake Erie.

The history of Euclid Creek exemplifies the settlement patterns associated with Watershed conditions today as
well as provides a glimpse into the community prosperity Euclid Creek experienced in the early years of
settlement. Most of the watershed lies in old Euclid Township, created as the largest Connecticut Western
Reserve survey unit in 1796 and was completely platted in June 1797 and settlement began forthwith.
Pioneers build grist and sawmills on the creek’s numerous high gradient headwater branches. By 1840, the
sizable estuary at the mouth served as an important Great Lakes boatyard and localized fishing port. These
early activities foreshadowed substantial manufacturing during the early twentieth century.

Five historical landscape periods of time illustrate the historical progression of development in the watershed,
a landscape approach is presented within five periods.

1. Water & Wind, 1796-1851. In September 1796, Moses
Cleaveland completed the initial Connecticut Western Reserve
survey. It was a troubled month as most of the field crew
threatened not to return in 1797. To solve the labor dispute,
Cleaveland created a very large township just east of capital
settlement (Cleveland) The 41 “protestors” bought the township
and dedicated it and its major watercourse to Euclid, the
classical geometer. Three features drew settlers to Euclid
Creek. First the waterfalls on the main and headwater branches
provided numerous mill sites for processing wood and grain.
Second, the Cleveland-Buffalo Road crossed Euclid Creek at a
deep chasm. Businesses catering to travelers thus grew at Euclid
Creek Village. Third, with its lake access, the Euclid Creek
estuary saw the earliest industrial development. By 1820, clay
was being imported to establish a stoneware kiln and, by 1840, a significant boatyard was launching schooners
of up to 400 tons.

2. Steam and Rails, 1852-1894. In 1852, the CP&A RR gave Cleveland rail links with Chicago and New York
City. Euclid Creek bluestone became a prime export, and the watershed’s tempered climate produced
exportable table fruit and wine. These labor-intensive industries attracted a wave of northern European
immigrants. After the Civil War, the CP& A gave wealthy Clevelanders a means to seek summer refuge along
Lake Erie. In addition, the first significant advance in road transport came as today’s Euclid Avenue and
Mayfield Road were “planked” during the 1870s.

3. Electrification, 1890-1919. Interurban railroads helped transform a relatively rural Euclid township into
several trendy eastern suburbs. The watershed became the realm of both exclusive private estates and middle-
class resorts, the latter including the famed Euclid Beach amusement park. Electrification also brought
manufacturing and burgeoning population to Euclid Creek. Nottingham Village seceded from Euclid
Township in 1899.

4. Early Automobiles, 1920-1962. By the mid-1920s, the watershed’s new municipalities had developed a dense
transportation network made up of the old Indian trails and scores of residential streets. The stage was set for
rapid development. Amidst the rush to create municipalities out of the old Township in the late 1910s, the
Cleveland Metropolitan Park Board purchased the West Branch gorge lands to create the Euclid Creek
Reservation. The late 1940s, brought thousands of postwar bungalows to the watershed, while the 1950s
brought expansion of ranch house subdivisions.

5. Interstate Exurbia, 1963-2018. By 1960, local industrial production had peaked, and the region began a slow
but steady decline in building. Ironically, industrial decline coincided with the arrival of the Interstate
Highway System. I-90/Ohio Route 2 (1963) and I-271 (1965), the two major highways within the watershed,
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quickly drew development to the watershed’s east and south fringes. By the late 1990s, the last rural tracts in
eastern Cuyahoga and western Lake counties had been fully built-out. Beyond housing, building in the new
cities concentrated toward retail consumption. In 1966, Richmond Mall in Richmond Heights was built. In the
1970s, Beachwood Place and La Place Mall and retail center rose in Beachwood. And most recently, Legacy
Village was built in 2003 on the former Bolton Estate as Northeast Ohio’s first “lifestyle center”. This
progression of development demonstrates how quickly patterns evolved in Euclid Creek and great experiences
that have occurred across the landscape over the past 100 years.
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1.3. Public Participation and Involvement

The Euclid Creek Watershed Program is made up of the Friends of Euclid Creek, the grassroots non-profit
watershed group; the Euclid Creek Watershed Council, the nine communities that govern the program; and the
Euclid Creek Watershed Program Manager, the program's full-time staff housed at Cuyahoga Soil & Water
Conservation District. The program partners have been working together since 2001 and we have
relationships with many citizens, businesses, governmental agencies and other non-profit groups working to
restore Euclid Creek.

The NPS-IS document has been put together through institutional knowledge about the watershed by the
Watershed Program Manager. Through monthly Friends of Euclid Creek meetings, Watershed Council
meetings, Technical Committee meetings, Public Involvement and Public Education Committee meetings, and
volunteer stream monitoring efforts, the Watershed Program Manager has a thorough understanding of issues
and opportunities in the Euclid Creek Watershed. This document has been updated to expand upon critical
areas and projects identified. A draft version of this document was given to partner communities and agencies
for review and input before submittal to Ohio EPA.

Public input meetings were held on October 18, 2018 in Euclid; December 4th and 6th, 2018 in Mayfield
Village; and December 10th, 2018 in Beachwood. Figure 3 summarizes issues brought up during the public
input process. Residents expressed flooding, invasives species, trash, and erosion were priority issues to
address in the Euclid Creek watershed. No residents provided input on the new issue based critical area
approach.

Public Input Gathered at Public Open Houses, One on One Meetings, and Emails to the Watershed

Program

• Cities need to update invasive plant ordinances and allow for natural gardening

• Need “Do not Litter” signs and education campaign targeting everyone from residents to businesses

o Encourage communities to develop and enforce anti-litter ordinances and encourage litter

pick-up events.

• Pepper Pike - creek erosion/flooding issues the past few years

• Concern that HOAs not maintaining basins

• Concern that HOAs don’t allow for invasive species management

• South Euclid - Trebisky – localized flooding

• Concern about Highway I-271 runoff and downstream flooding

• Large pipe behind Cavottas hanging in stream

• Beachwood flooding at Cedar opposite Lynnway - Church of Shepherd

• Localized behavior change campaign

• Landscaper targeted behavior change campaign

• Richmond Heights Dumbarton Blvd – Erosion downstream of culvert added in 1972

• South Euclid – Localized weekend litter, localized litter at Ramblewood condos

Quotes from residents received during the public input process:

“In light of the ongoing increase in development and sprawl in the area, I believe that protection of the

watershed should involve all the residents the live here. Protection should start with practices we

follow in our own yards as more and more open space is being snatched up by developers and less
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land is being left as open, natural space with wildflowers, trees, etc. Beside residents, the education

will need to involve city planners, the press, real estate planners and developers.” – Pepper Pike

Resident

“Business owners, especially fast food places, could help with “Do Not Litter” signage in and around

their buildings and on their food packaging.” - Euclid Resident

Figure 3: Map of the Euclid Creek Watershed indicating issues that have been brought to our attention
by stakeholders and residents of the communities at public meetings.
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The Euclid Creek Watershed Council has a Technical Committee that provides input on project prioritization,

and development of the NPS-IS. The main community and partner agency participation and involvement

process for the NPS-IS will take place in 2018-2019. The Watershed Program Manager will request

information from communities in the watershed to evaluate new challenges and opportunities that have arisen

since the WAP development took place over 10 years ago. In addition, meetings with agency partners like the

local park district and regional sewer district will take place.
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Figure 4: Map of Euclid Creek Branches

Chapter 2. HUC-12 Watershed Characterization and Assessment Summary

2.1. Summary of HUC-12 Watershed Characterization

2.1.1.Physical and Natural Features

This document focuses on the Euclid Creek Watershed, HUC 12 (04110003 05 03). Euclid Creek is made of
three main branches, East Branch (~9.25 miles), West Branch (~8 miles), and Main Branch (~3.25 miles) as
well as over 27 miles of tributaries. The drainage basin is 23.25 square miles and drains directly to Lake Erie.
At least 10.4 miles of Euclid Creek and its tributaries is culverted or buried. The watershed sits at the
confluence of three physiographic regions significant to Northeast Ohio, the Appalachian Plateau, the Lake
Plains and the Portage Escarpment (Figure 1). The watershed consists of lowland coastal areas with lake
effect zones, steep slope bedrock ravines and upland areas with a network of headwater streams entering the
two Main Branches, the East and West Branches.

West Branch/Main Branch

The Main Branch and West Branch drain
approximately 10 square miles. The West
Branch travels from south-north at the
headwaters in the central region of
Beachwood, through Cleveland Metroparks
Euclid Creek Reservation and the
confluence with the East Branch, where the
stream becomes the Main Branch and
travels through the densest land use areas in
the watershed to Cleveland Metroparks
Euclid Creek Reservation - Wildwood park
at Lake Erie and the creeks lacustrine
mouth.

The Main Branch and West Branches have
been heavily encroached upon by urban
development with few remaining areas of
floodplain or intact streambank to maintain
natural flow regime. Due to the geologic
conditions and urban nature of the branches,
the flows are flashy and prohibit a diverse
fish and aquatic insect population to sustain
itself within the creek.

East Branch

The East Branch of Euclid Creek drains
approximately 10 square miles. The
headwaters of the East Branch begin in
Highland Heights, Mayfield Heights,

Mayfield Village, Richmond Heights and
Willoughby Hills. The East Branch
headwaters flow mostly from south-north through these communities as they connect with the East Branch.
The East Branch mainly travels from east-west along the portage escarpment through a deep ravine of the
suburban communities within the watershed. While the East Branch remains intact, the tributaries and
headwaters that drain to it continue to be encroached upon by suburban development.

Figure 17. Euclid Creek
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Geology

The geology formed over 300 million years ago, has
influenced settlement and development patterns for
over two centuries and continues to exemplify Euclid
Creek’s unique landscape. Because of its gradient
and size, many geologic rock formations including
Chagrin and Cleveland Shale and Bedford and
Cleveland bedrock can be observed in a short
expanse of distance, which is rare to Cuyahoga
County. Euclid Creek is considered a very high
gradient stream with an average gradient of 55 feet
per mile. The mouth of Euclid Creek at Lake Erie
enters at an elevation of 570' with it rising to over
1,200' near the headwaters in Beachwood (Figure 2).

Soils

The soils of the watershed consist of 58% of
Hydrologic Soil Group C or D type soils and 37% of
urban soils which likely have poor drainage (Figure
5 and Table 2-1). The soils in the Euclid Creek have
an average K factor from 0.38 with a minimum K
factor of 0.2 and maximum of 0.64, hence the soils
have a moderate range of erosion. Due to the flashy
flows of the stream both by geologic and land use
contributions, erosion of soil continues to be a
problem in the watershed.

Table 2-1: Euclid Creek Soil Summary Table

Soil Drainage Class Acres % Land Cover

Unidentified (Urban and Udorthents) 4,429 28

Moderately well drained 576 4

Poorly drained 553 3

Somewhat poorly drained 8,418 53

Well drained 2,052 13

Hydrologic Soil Group Acres % Land Cover

A 143 1

B 132 1

B/D 78 0

C 981 6

C/D 4,549 28

D 3,701 23

Udorthents 530 3

Urban 5,906 37

Water 9 0

Figure 5: Map of Hydrologic Soil Groups in the Euclid
Creek Watershed (SSURGO Web Soil Survey).
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Fish Passage Barriers

Due to the developed nature and steep gradient of

the Euclid Creek Watershed, there are many

natural and man-made fish passage barriers. The E.

185th Spillway and dam, the primary impediment to

fish passage at the lower ends of the creek,

continues to prohibit greater fishing opportunities

within the Creek itself. Several dams and natural

barriers like waterfalls inhibit fish passage in the

watershed (

); one major dam was removed in 2010 (East

Branch Dam) and the primary fish passage barrier

is under feasibility study for fish passage options in

2019 (E. 185th Spillway and Dam). Other minor

fish passage barriers in the watershed include a

low-head dam on Cleveland Clinic property in

Lyndhurst on the West Branch, a low-head dam

behind Telling Mansion in South Euclid on

Mayfield Road, low-head dams/natural waterfalls

along Euclid Creek Reservation (3), Village Lake

Retention Basins (2), David Myers Dam in

Beachwood, Acacia – Richmond Road Basin in

Lyndhurst, Stonewater Golf Course basins in

Highland Heights, White Rd. Dam in Richmond

Heights, Mayfair Lake Basin in Richmond Heights,

and Dumbarton Dam in Richmond Heights. The

watershed program manager and agency partners

will continue to identify potential fish passage

barriers and update this plan as locations of barriers are verified.

Figure 7:Buried Streams and Culverts in Euclid Creek Watershed

Figure 8:Other Fish Passage Barriers in Euclid Creek Watershed

Figure 6: Dams & Inline Basin Locations in Euclid Creek
Watershed
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Wildlife

The wildlife in Euclid Creek is typical of urban areas with greenspace corridors. The species include white
tailed deer, mink, muskrat, beaver, red fox, northern short tailed shrew, coyote, opossum, white footed mouse,
eastern cottontail, meadow vole, raccoon, fox squirrel, groundhog, American toad, green frog, and American
bullfrog as well as a variety of birds. Commonly observed bird species include blue heron, wild turkey, and
red-winged blackbirds.

During the month of June 2003, Friends of Euclid Creek and the Kirtland Bird Club conducted a Nesting Bird
Survey in the area of the Euclid Creek watershed. The survey found over 150 bird species in Euclid Creek
covering many different landscape types including forest edges, urban, wetlands, woodlands and successional
areas. Cleveland Metroparks held a BioBlitz (identification of all things living) at Acacia Reservation on July
31, 2018. 3 species of amphibian were recorded, 43 species of birds, and 12 species of mammals. A detailed
summary of the survey is available on the Euclid Creek Watershed website on the Acacia Restoration Program
page.

There are a variety of fish that enter Euclid Creek through Lake Erie as well as species within the upper
reaches in the headwaters of the watershed. In the lower creek, fish travel into Euclid Creek that include
steelhead. The upper portions of the creek typically include pollution tolerant species such as creek chub,
blacknose dace, and central stoneroller.

A total of 29 different fish species were collected in 2018 by NEORSD at Wildwood Park. Five of these were
species that had not been collected during 2014, 2015 or 2016 and included bowfin, golden redhorse, rosyface
shiner, silver redhorse, and spotted sucker. These fish were found in low numbers during the surveys,
suggesting that they have not yet established their population in the area or may just be transient. The rosyface
shiner are a native fish species that are intolerant to pollution, which may show improvements to the
lacustuary area in terms of water quality. The Modified Index of Well-Being (MIwb) has increased from 2016
to 2018 going from a Fair status to a Marginally Good status. This may suggest that there is a growing
diversity of fish inhabiting the restoration area and the fish within that community have more biomass than
years before.

In addition to the local fish resources, Euclid Creek is used for recreational fishing purposes by local anglers in
the lower reaches of the creek from the East 185th Street spillway and dam to Lake Erie. The Ohio DNR has
conducted CREEL surveys along twelve fishing locations in the Cuyahoga and Lorain counties, and according
to the 1993 CREEL survey, Wildwood State Park accounts for 8.17% of anglers fishing at these locations and
3% of the harvest.

There are no known records of any rare, endangered or threatened species of fish, invertebrates, mammals or
amphibians within Euclid Creek and its shoreline. However, most of these areas have not been extensively
surveyed to identify the presence of these species.
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Plants

Euclid Creek is home to both rare native plants and invasive species. Highland Heights community park is the
only known location in Ohio to support a stable population of the Solidago puberula, dusty goldenrod, listed
endangered by ODNR. The Park is also home to the only Hypericum gentianiodes and Phynchospora
capitellata found in the county.

The Euclid Creek watershed has had a history of land disturbance which has created a breeding ground for the
proliferation of invasive and nonnative species both in its natural and built landscapes. The areas most
disturbed with invasives exist along the channelized portions of the creek along the Main Branch and in the
disturbed areas where land alteration has occurred around the headwater tributaries. One of the most abundant
invasives present within the Watershed is phragmites, mostly in the lower portions of the creek and disturbed
areas throughout the watershed. Japanese knotweed and garlic mustard are also prevalent particularly in the
lower three miles of the creek. Lesser celandine is becoming a problem in areas along the creek as well.

Re-introducing native plant species and removing invasive plant species in future restoration projects can
enhance stream habitat areas and biodiversity within the stream corridor as well as provide ecological benefits.
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2.1.2.Land Use, Land Cover, and Protected Areas

Land Use

The Euclid Creek watershed is unique to most Ohio watersheds in that it does not contain agricultural lands as
part of its land use coverage and is over 80% developed. In Euclid Creek, land use is the main factor
influencing the restoration or degradation of the water resources in the future.

The watershed is principally urbanized with single family residential as the primary land use, covering 47% of
the watershed's land area. Other significant land uses include commercial, institutional, open space and light
industrial/warehousing. Due to its proximity to the central city of Cleveland, the density of housing is
considerably high compared to other watersheds along Lake Erie. Also due to this proximity is the continuing
pressure to develop the few remaining areas of undeveloped land in the exurbs. This continuing development
pattern will increase flows in Euclid Creek exacerbating erosion, sedimentation, and urban runoff issues
present today while reducing habitat. Maintaining remaining forest cover and protecting intact headwater
streams and wetland systems will prevent further impacts to the watershed.

Cuyahoga County Planning Commission did a detailed land use analysis for Euclid Creek in 2005. While
commercial office/retail was only 4% of the watershed land coverage in 2005, commercial corridors and
regional malls and their parking lots have an adverse effect on the health of Euclid Creek, both from a water
quality, water quantity and temperature standpoint in summer months. 165 acres of mall properties
(Beachwood Place, Legacy Village, Richmond Town Centre) have a large impact on the watershed’s
headwaters due to their size and high percent of impervious surface (~95%). Residential property is nearly
50% of the watershed, so education and outreach related to managing stormwater runoff and water quality
infiltration practices are strongly promoted throughout the watershed to help decrease peak flows. While little
land remains available for development, sensitive areas are being developed as they are the last remaining
parcels left, so protecting these sensitive areas is a high priority in the watershed. As of 2017, 24 acres of
steep-sloped land and ecologically sensitive areas with wetlands and headwater tributaries have been protected
from development in the watershed.

The effects of stormwater on the watershed are critical to understanding the watershed as 100% of the
watershed communities are NPDES regulated Municipal Separate Storm Sewer System (MS4) communities.
Polluted stormwater runoff is one of the most significant causes of water quality problems as nutrients, road
salt, sediment and chemicals are carried through the storm sewer system and discharge in the creeks and
streams that make up the Euclid Creek watershed. The main sources of stormwater runoff are urban and
suburban activities.

Table 2-2: Land Use Acreage Distribution in Euclid Creek

Land Use Acres Percent of
Watershed

Commercial Office/Retail 649.90 4%
Residential Single Family 7,114.60 47.6%
Residential Multi-Family 441.11 2%
Industrial 539.30 3%
Institutional 635.822 4%
Undeveloped Land 2,199.034 14%
Protected Open Space 1403.08 9.3%
Utilities/Highways/Roads/ROW 1,904.84 12.7%

Source: Cuyahoga County Planning Commission, 2005
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Table 2-3: Euclid Creek NLCD 2011 Land Cover Summary

Land Cover

According to National Land Cover Data from 2011,
Euclid Creek watershed is over 90% developed. 14%
of the watershed is considered High or Medium
Intensity Development, reflecting the highly
residential character of the landscape. Low Density
Developed Land is spread fairly evenly throughout
the watershed, outside of the Cleveland Metroparks
Reservations. The Medium and High Density
Developed Land is concentrated in specific areas
around I-271, I-90, Euclid Ave, Mayfield Road (Rt.
322), and the 4 mall areas in the headwaters
(Beachwood Place, Legacy Village, Richmond Town
Centre).

The Euclid Creek watershed is approximately 32.6%
impervious surface area (Euclid Creek TMDL)
which seriously reduces the streams aquatic species
diversity and contributes to highly unstable channel
morphology.

Land Cover Classification Acres Percent Cover

Open Water 13.1 0.09

Developed, Open Space 5236.1 33.98

Developed, Low Intensity 6880.0 44.65

Developed, Medium Intensity 1456.7 9.45

Developed, High Intensity 719.4 4.67

Barren Land 1.8 0.01

Deciduous Forest 903.6 5.86

Evergreen Forest 1.1 0.01

Shrub/Scurb 1.1 0.01

Herbaceuous 94.7 0.61

Hay/Pasture 88.3 0.57

Woody Wetlands 13.3 0.09

Total 15409 100

Euclid Creek Watershed

Figure 9: NLCD 2011 Land Cover in the Euclid Creek watershed.
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Protected Areas

Park areas that have been preserved provide important habitat for wildlife. Many of these parks, such as the
Cleveland Metroparks properties, retain forested riparian cover and include pollinator meadow rehabilitation
efforts. The Euclid Creek Watershed includes the following protected areas, community parks, and golf
courses:

• Cleveland Metroparks - The Cleveland Metroparks system is managed primarily for conservation and
passive recreation. Conservation and Recreational lands total approximately 604 acres in the watershed.

o Cleveland Metroparks Acacia Reservation – 155 Acres
o Cleveland Metroparks Euclid Creek Reservation – 402 Acres
o Cleveland Metroparks North Chagrin Reservation – 47 Acres

• Conservation Easements – Cuyahoga SWCD, West Creek Conservancy, and Friends of Euclid Creek hold
easements on the following parcels

o Dusty Goldenrod – 37 Acres
o Bishop Rd – 11.5 Acres
o Redstone Run – 8.8 Acres
o Marcella Property – 1.25 Acres

• Willoughby Eastlake School of Renovation -As part of a 319 grant for stream restoration the school has a
land use license agreement with Cuyahoga SWCD protecting xxx Acres.

• Community Parks –
o Highland Heights Community Park – 32 Acres
o Richmond Heights Community Park – 24 Acres
o Greenwood Farm– 16.4 Acres
o Lyndhurst Park– 13.4 Acres
o Brainard Park–12.9 Acres
o Schaefer Park – 12.7 Acres
o Desan Park – 11 Acres
o Roland Park– 8 Acres
o Neff Park– 7.8 Acres
o R.J Taylor Park– 7.6 Acres
o Oakville Park– 3.83 Acres
o Mayfield Village Soccer Complex– 2.5 Acres
o North Collinwood Town Center– 0.9 Acres
o War Memorial Park– 0.8 Acres
o Quarry Park– 0.10 Acres

• Golf Courses – The Euclid Creek Watershed is home to three active golf courses.
o Airport Greens – 114 Acres
o Mayfield Sand Ridge – 204 Acres
o Stonewater Golf Club – 176 Acres
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Figure 10: Map of Euclid Creek Protected Spaces, Parks, and Golf Courses.
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Figure 11: Euclid Creek Watershed Ohio EPA 2018 Aquatic Life
Use Attainment

2.2. Summary of HUC-12 Biological Trends

2.2.1.Use Designation and Attainment Status

In 2015, Ohio EPA surveyed Euclid Creek and
found that the aquatic life use designations that
apply to various segments are Warmwater Habitat
(WWH) and Limited Resource Water (LRW).
Based upon these standards, Euclid Creek does
not meet attainment of these standards within the
Main and East Branches as well as the headwaters
of the West Branch (Table 1).

Currently the only site in full attainment within
the Euclid Creek Watershed is located
downstream of Mayfield Golf Course on the West
Branch at River Mile 7.1. While invertebrate
community data and habitat monitoring data show
attainment at this site, no fish sampling has
occurred at this location since 2014 to verify that
the fish population is healthy (Given the gradient
of the West Branch and the many natural and
man-made fish barriers we would not expect a
diverse headwater fish assemblage at this
location). Other factors like water chemistry
would also affect fish assemblage at this location.
Northeast Ohio Regional Sewer District
(NEORSD) IBI data from 2013 and 2014 were
both poor (22 and 20 respectively).

The following is a summary of data from the
Euclid Creek TMDL Plan, Ohio EPA sampling,
and NEORSD sampling. A summary of sample
locations and their biological status in the Euclid
Creek are provided in Table 2-4. A map of the
most current Ohio EPA sampling information is
shown in Figure 11. Fish species (Figure 12)
appear to be more impacted in Euclid creek than macroinvertebrates (Figure 13).



Table 2-4:Euclid Creek Biological Attainment Table (2018 Ohio EPA Integrated Report Data)

Sampling
Year

Station
ID

River
Mile Fish/Invert. IBI Miwb ICI

Invert
Narrative QHEI Status Comment

Euclid Creek (19-041-000) - West Branch

WWH Use Designation (Existing)

303285 8.90 2016/2015 24 Poor 69.5 Non Euclid Creek Dst. Cedar Rd. Within 319 Project Area

303286 8.70 2015/2015 20 Poor 53.5 Non Euclid Creek Dst. 319 Project Area

303375 8.50 2015/NA 20 53.0 Non Euclid Creek Dst Richmond Rd

F01G47 7.10 NA/2014 34 67.0 Full Euclid Creek Dst. Mayfield Golf Course @ Mayfield Rd.

F01G48 3.30 2015/2015 24 Fair 66.0 Non Euclid Creek @ Euclid Park Blvd.

Euclid Creek (19-041-000) - Main Branch

WWH Use Designation (Existing)

200138 3.10 2014/2014 25 5.25 36 63.0 Non Euclid Creek Near Euclid @ Highland Rd. (Upper Crossing)

504250 1.61 2016/2016 25 4.90 38 77.8 Non Euclid Creek @ St. Clair Ave.

F01A48 1.20 2014/2014 26 5.96 28 64.0 Non Euclid Creek Dst. Villaview Rd.

F01A47 0.66 2016/2016 35 7.98 16 65.3 Partial Euclid Creek @ Lake Shore Blvd.

F01A46 0.20 2016/2016 24 7.59 20 63.0 Non Euclid Creek Near Mouth @ Wildwood Park

East Branch Euclid Creek (19-041-001)

WWH Use Designation (Existing)

303283 2.75 2015/2015 30 Fair 53.5 Non East Branch Euclid Cr @ Sr 175/Us 6

301678 0.20 2015/2015 32 Fair 68 Non E. Br. Euclid Creek Near Mouth, Upst. Old Dam (Free-Flowing)

Tributary to West Branch Euclid Creek (19-041-003)

WWH Use Designation (Existing)

302508 1.35 NA/2014 18 Low Fair 59.5 Non Trib. To Euclid Creek (5.49) At Lyndhurst @ Richmond Rd.

Tributary to West Branch Euclid Creek (19-041-004)

WWH Use Designation (Existing)

303299 0.50 2016/2015 36 Low Fair 62 Partial Tributary to Euclid Creek (Rm 8.1) Off Golfway Lane

303298 0.15 2016/2015 28 Very Poor 54.8 Non Tributary to Euclid Creek (Rm 8.1) @ Sand Ridge Golf Course



Biological

Fish (Modified Index of Well-Being (MIwb) & Index of Biotic Integrity (IBI)

Fish IBI scores range from 20 to 36 within the basin, all are below the applicable biocriteria standard (Figure

12). The modified index of well-being (Miwb), used to evaluate functional stability of the fish community,

also show scores below applicable standards (scores ranged from 5.25-7.98). Euclid Creek is considered a

headwater stream (<20 mi2 drainage area) for most of its watershed. The MIwb was not utilized for headwater

streams. Fish communities exhibited low diversity and a high percent composition of tolerant species. Top

carnivores were generally absent from sampling sites, a sign of disturbed systems. Darters and sculpins were

also absent in Euclid Creek, which are normally found in healthy streams. It should be noted that the number

of species collected downstream of a dam located on the mainstem near St. Clair Avenue, was consistently

greater than the number of species located above the dam in previous cycles of monitoring.

Figure 12: Euclid Creek Ohio EPA 2018 Integrated Report Fish Monitoring Map
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Macroinvertebrates (Invertebrate Community Index (ICI)

While the fish communities remain impaired, macroinvertebrate communities show signs of potential

attainment in some locations (Figure 13). The lower three sites on the Main Branch (RM 0.2, RM 0.66 and

RM 1.2) are not meeting the water quality standard of 34 (Invertebrate Community Index, ICI). The Saint

Clair site on the Main Branch (RM 1.61) had a score of 38. The Mayfield Road site on the West Branch (RM

7.10) had an ICI of 34. Macroinvertebrate communities are still a concern in the headwaters of the East Branch

and West Branch with narrative scores ranging from Very Poor to Fair.

Figure 13: Euclid Creek Ohio EPA 2018 Integrated Report Invertebrate Monitoring Map
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Habitat (Qualitative Habitat Evaluation Index (QHEI))

Habitat loss has been identified as a cause of impairment in Euclid Creek. The WWH use designation QHEI

target is 60. Sections of Euclid Creek have had habitat impacts associated with dredging, bank hardening and

culverting, along with bedrock substrate impacting scores. Many QHEI scores in the creek have improved

since 2000 and 2005 monitoring, but three sites are still below the QHEI target: East Branch River Mile 2.75

(53.5), West Branch River Mile 8.7 (53.5), and West Branch River Mile 8.5 (53) (Figure 14).

Figure 14: Euclid Creek Ohio EPA 2018 Integrated Report Habitat Monitoring Map
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Figure 15: Euclid Creek Ohio EPA 2015 Recreational Use Attainment Map

In 2015 Ohio EPA sampled bacteria at six stations in the Euclid Creek watershed to determine recreational use

attainment. Recreational use attainment is based on comparing the geometric mean of E. coli in colony

forming units per 100 ml of water to the Primary Contact Recreation (PCR) Classes A or B geometric mean

water quality criterion of 126 or 161 cfu/100 ml (Ohio Administrative Code 3745-1-07). Two locations

sampled met full recreational use attainment: East Branch Euclid Creek near the mouth (RM 0.2) and Euclid

Creek at Euclid Park Boulevard (RM 3.3). The other four sampling stations did not meet recreational use

attainment: East Branch Euclid Creek at SR 175/US 6 (RM 2.75), Euclid Creek at Lake Shore Boulevard (RM

0.66), Euclid Creek at Mayfield Road (RM 7.1), and Tributary to Euclid Creek at Anderson Road (RM 5.49)

(Figure 15 and Table 2-5).
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Table 2-5: Euclid Creek Recreation Use Attainment Table (2015 Ohio EPA Sampling Data)

Site Location RM # of
Samples

Recreation
Use

Geometric
Mean*

Max* Recreational
Attainment

Status

Euclid Creek Watershed - HUC 041100030503

East Branch Euclid Creek near mouth 0.2 5 PCR-B 97.58 280 FULL

East Branch Euclid Creek @ SR 175/ US 6 2.75 5 PCR-B 505.26 1100 NON

Euclid Creek @ Euclid Park BLVD 3.3 5 PCR-B 137.15 2600 FULL

Euclid Creek @ Lake Shore BLVD 0.66 8 PCR-B 729.23 2300 NON

Euclid Creek @ Mayfield Rd 7.1 5 PCR-B 881.75 3700 NON

Trib. to Euclid Cr (5.49) @ Anderson Rd 5.49 4 PCR-B 287.10 580 NON

*All values are expressed in colony forming units (cfu) per 100 ml of water. Shaded values exceed the

applicable PCR Class A or B geometric mean criterion.

2.3. Summary of HUC-12 Pollution Causes and Associated Sources

The impairments within the Euclid Creek watershed have been identified through the Ohio EPA TMDL
planning process, Ohio EPA watershed surveys, field assessments within the Watershed Action Plan process,
assessment of the beneficial uses administered by the Great Lakes Water Quality Agreement, and through
community input. The Euclid Creek TMDL used sampling conducted by Ohio EPA, NEORSD, Cuyahoga
County Board of Health and John Carroll University to examine the conditions and determine causes and
sources of the limited water quality within Euclid Creek. The TMDLs addressed in the Euclid Creek TMDL
plan are phosphorus, habitat and siltation. The Ohio EPA 2018 Integrated Report utilized monitoring data to
reassess causes and sources within the watershed. The causes and sources of impairment for the watershed are
summarized in Table 2-6 and Table 2-7 respectively.

Table 2-6: Causes of Impairment in the Euclid Creek Watershed

Causes Reference Information
Bacteria Counts Euclid Creek TMDL
Cause Unknown Ohio EPA 2018 Integrated Report
Dissolved Oxygen Euclid Creek TMDL
Flow Alteration/Flow Regime
Modification

Euclid Creek TMDL & Ohio EPA 2018 Integrated Report

Habitat Alterations Euclid Creek TMDL & Ohio EPA 2018 Integrated Report
Loss of Riparian Zone Euclid Creek TMDL

Organic Enrichment Euclid Creek TMDL

Phosphorus Loads Euclid Creek TMDL

Pollutants in Urban Stormwater Ohio EPA 2018 Integrated Report
Suburbanization Euclid Creek TMDL
Urbanization Euclid Creek TMDL
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Table 2-7: Sources of Impairment in the Euclid Creek Watershed

Sources Reference Information
Accelerated Erosion/Sedimentation Euclid Creek TMDL
Channelization Ohio EPA 2018 Integrated Report
Combined Sewer Overflows (lower 1.6 miles) Euclid Creek TMDL

Culverts
Cuyahoga SWCD Watershed Planning
Process

Dams & Inline Basins Euclid Creek TMDL
Municipal (urbanized high-density area) Ohio EPA 2018 Integrated Report

Riparian/Floodplain Development
Cuyahoga SWCD Watershed Planning
Process

Sediment resuspension (contaminated sediment) Ohio EPA 2018 Integrated Report
Septic systems (Household Sewage Treatment
Systems – HSTS)

Euclid Creek TMDL

Source unknown Ohio EPA 2018 Integrated Report
Spills Euclid Creek TMDL

Urban Runoff/Storm Sewers
Euclid Creek TMDL & Ohio EPA 2018
Integrated Report
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2.4. Additional Information for Determining Critical Areas and Developing Implementation Strategies

Monitoring data from the Ohio EPA 2018 Integrated Report and Ohio EPA TMDL were used in support of the

development of critical areas and implementation strategies.

There are several other organizations and agencies that monitor aquatic life, habitat and water quality data in

the Euclid Creek Watershed. The most active groups are the Northeast Ohio Regional Sewer District

(NEORSD), the Cleveland Metroparks (CMP), Cuyahoga County Board of Health (CCBH), Cuyahoga SWCD,

and Friends of Euclid Creek (FOEC). NEORSD has a watershed-based Stormwater Management Program that

officially started in 2016 and they are inventorying and identifying problem areas in the watershed from

erosion and channel stability issues to assisting with maintenance by clearing debris jams impacting

infrastructure. NEORSD’s master planning for Euclid Creek began in late 2018. NEORSD also periodically

monitors biology, water quality and habitat in Euclid Creek watershed with annual monitoring at two locations

on the Main Branch (RM 1.65 and RM 0.55). CMP also owns the largest portion of public parklands in the

watershed and they have developed reservation-specific plans. CMP periodically performs biological and

habitat monitoring in the watershed and supports citizen science monitoring on request (See Appendix Section

5.2.1 for a summary of headwater monitoring by CMP). Cuyahoga CCBH collects data on bacteria / organic

enrichment. Cuyahoga SWCD manages a volunteer water quality monitoring program for the Creek and

periodically samples throughout the watershed in support of restoration projects and the watershed planning

process. FOEC supports the volunteer water quality monitoring program and periodically assess their

conservation easements. Data and input from these organizations were also utilized in the development of

critical areas and implementation strategies.
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Chapter 3. Critical Area Conditions & Restoration Strategies

3.1. Overview of Critical Areas

Previous versions of the WAP and NPS-IS broke the watershed into 7 critical areas defined by subwatersheds.
This approach has been modified to target critical areas based on common issues and solutions, sometimes
geographically based, sometimes land management based. The Euclid Creek watershed is heavily impacted by
urban development: inadequately controlled stormwater runoff, large impervious surfaces, riparian deforestation,
wetland loss, direct stream channel modification, as well as substantial fish passage barriers. Critical areas were
developed to reflect these issues and address causes and sources of impairment.

Critical Areas include:

• Directly Connected Impervious Areas – parking lots and building within the riparian zone
• Deforested Riparian Zones – riparian zones lacking forest and shrub canopy
• Fish Passage Barrier – Dams, culverted/piped stream areas
• Household Sewage Treatment Systems – residential septic systems that discharge wastewater to the

watershed
• Hydromodification/Habitat Modification – areas experiencing erosion, channelization, or

disconnection from the floodplain
• Large Impervious Areas – large parking lots and buildings (currently untreated)
• Preservation Opportunities – greenspace that is currently unprotected

Table 3-1: Critical Areas Nomenclature

Critical Area Name Nomenclature

Directly Connected Impervious Areas DCI

Deforested Riparian Zones DRZ

Fish Passage Barrier FPB

Household Sewage Treatment Systems HSTS

Hydromodification/Habitat Modification HHM

Large Impervious Areas LIA

Preservation Opportunities PRES
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3.2. Critical Area 1- Hydromodification/Habitat Modification (HHM)

3.2.1.Detailed Characterization

Critical Area 1 – Hydromodification/Habitat Modification (HHM) addresses stream channel segments that
have been modified either by direct alteration to the channel (hardening and/or straightening) or through
changes to the watershed’s hydrology, such as urbanization, that lead to insufficiently-controlled stormwater
runoff that in turn alters stream channel form, pattern and profile. These modified streams generally exhibit
channel incision, streambank erosion, floodplain disconnection, homogenized bedform and increased siltation
and substrate embeddedness – all of which contribute to degraded aquatic habitat.

In the Euclid Creek watershed, approximately xxx feet of stream channel have been identified as modified and
are included in the HHM Critical Area. These areas of modified channels were identified by Cuyahoga SWCD
through stream walks, analysis of geospatial data, including aerial photography, and input from communities
and partner organizations.

Figure 16: Map of the Euclid Creek Watershed highlighting parts of the streams that have been modified from their natural
form. The tributaries in red are Critical Area 1 - HHM.

3.2.2.Detailed Biological Conditions

Sampling by Ohio EPA during the 2015 watershed assessment (Figure 17) shows that sampling sites
throughout the watershed are in non-attainment of aquatic life use, while two locations are in partial
attainment and one is in attainment. IBI scores range from 20 (West Branch Euclid Creek) to 36 (Tributary to
West Branch Euclid Creek). Miwb ranges from 4.9 to 7.98 along the Main Branch. ICI scores range from 16
(Main Branch at Lake Shore) to 36 (Main Branch near Highland Road). QHEI scores range from 53.5 (East
Branch at SR175 to 77.8 (Euclid Creek at Saint Clair Ave). A detailed data summary is provided in Table 2-4.

Figure 17: Map of the Euclid Creek watershed attainment and Critical Area 1 -HHM streams in red.

3.2.3.Detailed Causes and Associated Sources

Table 3-2: Causes and Sources of Impairment in Critical Area 1 - HHM

Cause Source
Habitat Alterations Accelerated Erosion/Sedimentation

Hydromodification
Channel Straightening/Ditching
Streambank/Streambed hardening
Riparian/Floodplain Development

Other Flow Regime Alterations Urban runoff/storm sewers
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3.2.4.Outline Goals and Objectives for the Critical Area

Table 3-3: Goals and Objectives for Critical Area 1 - HHM

Critical Area 1 - HHM Goals

Goal HHM1: Achieve QHEI scores of 60 in the critical area.
Goal HHM2: Raise average Miwb/IBI from xxx to xxx at Ohio EPA monitoring locations in the critical area.
Goal HHM3: Raise average ICI from xxx to xxx at Ohio EPA monitoring locations in the critical area.

Critical Area 1 – HHM Objectives

Objective HHM1: Stabilize and restore xxx LF of stream channel using bioengineering techniques and natural
stream channel design techniques.
Objective HHM2: Reconnect xx acres floodplain in incised channels.
Objective HHM3: Manage xxx acres of invasive species in the critical area to prevent further spread and habitat
loss.

Photos: Examples of stream channels in Critical Area 1 - HHM

As these objectives are implemented, water quality monitoring (both projects related and regularly scheduled

monitoring) will be conducted to determine progress toward meeting the identified goals (i.e., water quality

standards). This objective will be reevaluated and modified if determined to be necessary. When reevaluating,

the Euclid Creek Watershed Program partners will reference the Ohio EPA Nonpoint Source Management

Plan Update (Ohio EPA, 2013), which has a complete listing of all eligible NPS management strategies to

consider including:

• Urban Sediment and Nutrient Reduction Strategies;

• Altered Stream and Habitat Restoration Strategies;

• Nonpoint Source Reduction Strategies; and

• High Quality Waters Protection Strategies.

3.3. Critical Area 2- Deforested Riparian Zone (DRZ)

3.3.1.Detailed Characterization

Critical Area 2- Deforested Riparian Zone (DRZ) addresses stream channel segments that are lacking forest

and shrub canopy. The environmental and stormwater benefits a healthy tree canopy provide is crucial for

watershed health. A minimum setback of 25 feet is recommended on each side of all designated watercourses

in order to properly serve as a buffer to pollutants entering a stream from runoff, to control erosion, and to

provide habitat and nutrient input into the stream.

In the Euclid Creek watershed, approximately xxx linear feet of stream channel are lacking a healthy riparian

buffer of 25 feet on each side of the stream channel and are included in the DRZ Critical Area. These areas of

deforested riparian zones were identified by Cuyahoga SWCD through stream walks, analysis of geospatial

data, including aerial photography, and input from communities and partner organizations as well as review of

the 2013 Cuyahoga County Planning Commission urban tree canopy study. 90% of Euclid Creek was assessed

for tree canopy in this study (Lake County data not available). From this report, 35% of Euclid Creek was
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deemed as having an established tree canopy with 31.9% vegetated and possible for planting trees and 13.8%

impervious surface that could be removed and planted with trees. Of the riparian area in the Cuyahoga County

portion of Euclid Creek, roughly 62% has tree canopy, with roughly 20% of that land area available for

plantings. Planting trees and revegetating riparian buffers is a high priority action in the watershed for

reducing nonpoint source runoff and for improving water quality.

Figure 18: Map of the Euclid Creek Watershed highlighting parts of the streams that have be that have been identified as
highly deforested and in need of restoration. The tributaries in red are the Critical Area 2 - DRZ.

3.3.2.Detailed Biological Conditions

Sampling by Ohio EPA during the 2015 watershed assessment (Figure 19) shows that sampling sites
throughout the watershed are in non-attainment of aquatic life use, while two locations are in partial
attainment and one is in attainment. A detailed data summary is provided in Table 2-4.

Figure 19: Map of the Euclid Creek watershed attainment and Critical Area 2 - DRZ (in red).

3.3.3.Detailed Causes and Associated Sources

Table 3-4: Causes and Sources of Impairment in Critical Area 2 - DRZ

Cause Source
Habitat Alterations Channelization
Loss of Riparian Zone Accelerated Erosion/Sedimentation

Channelization
Municipal (urbanized high-density area)
Riparian/Floodplain Development

Suburbanization
Urbanization

3.3.4.Outline Goals and Objectives for the Critical Area

Table 3-5: Goals and Objectives for Critical Area 2 - DRZ

Critical Area 2 - DRZ Goals

Goal DRZ1: Achieve QHEI scores of 60 in the critical area.

Critical Area 2 - DRZ Objectives

Objective DRZ1: Restore riparian buffer along xxx linear feet of stream channel with riparian reforestation.

Photos: Examples of stream channels in Critical Area 2 - DRZ

As these objectives are implemented, water quality monitoring (project related) will be conducted to determine
progress toward meeting the identified goals (i.e., water quality standards and established metrics). These
objectives will be reevaluated and modified if determined to be necessary.
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3.4. Critical Area 3- Fish Passage Barrier (FPB)

3.4.1.Detailed Characterization

Critical Area 3- Fish Passage Barrier (FPB) addresses stream channel segments that have manmade or natural

barriers to fish migration upstream. US Fish and Wildlife Service (USFWS) defines a fish passage barrier as

“anything that stops or impedes aquatic species from moving where needed to survive. This includes physical

barriers, sediment barriers, water quality and temperature variations, and flow variations.”

The following barrier types are in the Euclid Creek watershed:

Culvert:
“Structures that allow water to flow under a road, railroad, trail, or similar obstruction. An undersized or
improperly placed culvert can impede or totally block fish and aquatic species from passing.” - USFWS

Dam:
“Physical structures running the width of a river system to capture water. The dams are often too high for fish
species to jump over.” - USFWS

Lakes or Basins:
Inline or instream ponds/lakes/basins are retention areas built in the creek to hold back water in a pond like
feature. While originally thought to have a positive effect on water quality by filtering pollutants and slowing
floodwater, these inline ponds have negative secondary impacts to aquatic life and stream function.

Levee:
“These are most often earthen dikes that block water flows, often cutting off access to wetland areas critical to
aquatic species.” - USFWS

Sediment:
“Increased deposition of sediment in waterways changes the habitat and structure of the waterway. This can
result in the habitat becoming unsuitable for an aquatic species to migrate.” - USFWS

Water diversion:
“Diversions are structures that divert water from a stream for another purpose, such as agricultural use. These
structures also kill fish by redirecting the fish along with the water onto the agricultural lands.” - USFWS

Due to the developed nature and steep gradient of the Euclid Creek Watershed, there are many natural and
man-made fish passage barriers. See Section 2.1.1 page 13 and
for more details about fish passage barriers in the Euclid Creek watershed.

3.4.2.Detailed Biological Conditions

Sampling by Ohio EPA during the 2015 watershed assessment (Figure 19) shows that sampling sites
throughout the watershed are in non-attainment of aquatic life use, while two locations are in partial
attainment and one is in attainment. A detailed data summary is provided in Table 2-4.

Figure 20: Map of the Euclid Creek watershed attainment and Critical Area 3 - FPB (red point symbols).
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3.4.3.Detailed Causes and Associated Sources

Table 3-6: Causes and Sources of Impairment in Critical Area 3 - FPB

Cause Source
Habitat Alterations Culverts

Dams
Inline Basins

Suburbanization
Urbanization
Flow Alteration/Flow Regime
Modification

3.4.4.Outline Goals and Objectives for the Critical Area

Table 3-7: Goals and Objectives for Critical Area 3 - FPB

Critical Area 3 - FPB Goals

Goal FPB1: Raise average Miwb/IBI from xxx to xxx at Ohio EPA monitoring locations upstream and downstream
of the critical area.
Goal FPB2: Raise average ICI from xxx to xxx at Ohio EPA monitoring locations upstream and downstream of the
critical area.
Goal FPB3: Achieve QHEI scores of 60 at Ohio EPA monitoring locations upstream and downstream of the critical
area.

Critical Area 3 – FPB Objectives

Objective FPB1: Remove or modify xxx dams or inline basin outlet structures to allow for fish migration.

Objective FPB2: Remove or modify xxx undersized culverts to allow for fish migration.

Objective FPB3: Daylight xxx feet of stream.

Photos: Examples of stream channels in Critical Area 3 - FPB

As these objectives are implemented, water quality monitoring (project related) will be conducted to determine
progress toward meeting the identified goals (i.e., water quality standards and established metrics). These
objectives will be reevaluated and modified if determined to be necessary.

3.5. Critical Area 4- Directly Connected Impervious (DCI)

3.5.1.Detailed Characterization

Critical Area 4- Directly Connected Impervious Areas (DCI) addresses portions of the riparian corridor that

are heavily impacted by urbanization and contain impervious surfaces within the riparian buffer zone such as

parking lots and buildings. A minimum setback of 25 feet is recommended on each side of all designated

watercourses in order to properly serve as a buffer to pollutants entering a stream from runoff, to control

erosion, and to provide habitat and nutrient input into the stream. Large impervious areas in the buffer zone
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exacerbate erosion and flooding issues. Impervious surfaces increase the quantity and rate at which urban

runoff is delivered to the creek and increase the pollutant load that is subsequently discharged directly to the

creek.

3.5.2.Detailed Biological Conditions

Sampling by Ohio EPA during the 2015 watershed assessment (Figure 19) shows that sampling sites
throughout the watershed are in non-attainment of aquatic life use, while two locations are in partial
attainment and one is in attainment. A detailed data summary is provided in Table 2-4.

Figure 21: Map of the Euclid Creek watershed attainment and Critical Area 4 - DCI (red polygon symbols).

3.5.3.Detailed Causes and Associated Sources

Table 3-8: Causes and Sources of Impairment in Critical Area 4 - DCI

Cause Source
Habitat Alterations Accelerated Erosion/Sedimentation

Municipal (urbanized high-density area)
Riparian/Floodplain Development
Urban Runoff/Storm Sewers

Suburbanization
Urbanization
Loss of Riparian Zone

3.5.4.Outline Goals and Objectives for the Critical Area

Table 3-9: Goals and Objectives for Critical Area 4 - DCI

Critical Area 4 - DCI Goals

Goal DCI1: Achieve QHEI scores of 60 at Ohio EPA monitoring locations downstream of the critical area.
Goal DCI2: Raise average Miwb/IBI from xxx to xxx at Ohio EPA monitoring locations downstream of the critical
area.
Goal DCI3: Raise average ICI from xxx to xxx at Ohio EPA monitoring locations downstream of the critical area.

Critical Area 4 – DCI Objectives

Objective DCI1: Reduce the rate and amount of stormwater runoff by mitigating XX% of the XXX% (XXX acres)
of impervious area in the riparian buffer zone

Photos: Examples of stream channels in Critical Area 4 - DCI

As these objectives are implemented, water quality monitoring (project related) will be conducted to determine
progress toward meeting the identified goals (i.e., water quality standards and established metrics). These
objectives will be reevaluated and modified if determined to be necessary.
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3.6. Critical Area 5- Large Impervious Areas (LIA)

3.6.1.Detailed Characterization

Critical Area 5- Large Impervious Areas (LIA) addresses portions of the watershed that are heavily impacted

by urbanization and contain a large area of impervious surfaces such as parking lots and buildings. Large

impervious areas can negatively impact a watershed by increasing the quantity and rate at which urban runoff

is delivered to the channel, and by increasing the pollutant load that is subsequently discharged.

3.6.2.Detailed Biological Conditions

Sampling by Ohio EPA during the 2015 watershed assessment (Figure 19) shows that sampling sites
throughout the watershed are in non-attainment of aquatic life use, while two locations are in partial
attainment and one is in attainment. A detailed data summary is provided in Table 2-4.

Figure 22: Map of the Euclid Creek watershed attainment and Critical Area 5 - LIA (red polygon symbols).
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3.6.3.Detailed Causes and Associated Sources

Table 3-10: Causes and Sources of Impairment in Critical Area 5 - LIA

Cause Source
Habitat Alterations Accelerated Erosion/Sedimentation

Bacteria Counts
Combined Sewer Overflows (lower 1.6 miles)
Municipal (urbanized high-density area)
Phosphorus
Urban Runoff/Storm Sewers

Suburbanization
Urbanization
Pollutants in Urban Stormwater

3.6.4.Outline Goals and Objectives for the Critical Area

Table 3-11: Goals and Objectives for Critical Area 5 - LIA

Critical Area 5 - LIA Goals

Goal LIA1: Achieve QHEI scores of 60 at Ohio EPA monitoring locations downstream of the critical area.

Goal LIA2: Raise average Miwb/IBI from xxx to xxx at Ohio EPA monitoring locations downstream of the critical
area.

Goal LIA3: Raise average ICI from xxx to xxx at Ohio EPA monitoring locations downstream of the critical area.

Critical Area 5 – LIA Objectives

Objective LIA1: Reduce the rate and amount of stormwater runoff by mitigating XX% of the XXX% (XXX acres)
of impervious area
Objective LIA2: Increase permeability of land cover – achieve less than 18% effective imperviousness in the
critical area (Add green infrastructure to existing and new development sites, retrofit existing stormwater control
measures (SCMs), remove impervious surfaces and replace with pervious)

As these objectives are implemented, water quality monitoring (project related) will be conducted to determine
progress toward meeting the identified goals (i.e., water quality standards and established metrics). These
objectives will be reevaluated and modified if determined to be necessary.

3.7. Critical Area 6- Preservation Opportunities (PRES)

3.7.1.Detailed Characterization

Critical Area 6- Preservation Opportunities (PRES) addresses portions of the watershed that are currently
undeveloped but do not have formal protection. Preserved greenspace in Euclid Creek is needed to provide
important habitat for wildlife and retain forested riparian cover. Given the over 80% developed nature of the
watershed opportunities to preserve greenspace, especially in the watershed headwaters is imperative.
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Several tools can be used to protect greenspace as detailed in the ECWPG:
• Conservation Easements/Conservancy Area
• Land Acquisition
• Riparian Setback Ordinance
• Headwater Protection
• Wetland Mitigation Banks
• Wetland Setback Ordinance
• Steep Slope Setback Ordinance

3.7.2.Detailed Biological Conditions

Sampling by Ohio EPA during the 2015 watershed assessment (Figure 19) shows that sampling sites
throughout the watershed are in non-attainment of aquatic life use, while two locations are in partial
attainment and one is in attainment. A detailed data summary is provided in Table 2-4.

Figure 23: Map of the Euclid Creek watershed attainment and Critical Area 6 - PRES (red polygon symbols).

3.7.3.Detailed Causes and Associated Sources

Table 3-12: Causes and Sources of Impairment in Critical Area 6 - PRES

Cause Source
Habitat Alterations Accelerated Erosion/Sedimentation

Combined Sewer Overflows (lower 1.6 miles)
Municipal (urbanized high-density area)
Urban Runoff/Storm Sewers

Suburbanization
Urbanization
Pollutants in Urban Stormwater

3.7.4.Outline Goals and Objectives for the Critical Area

Table 3-13: Goals and Objectives for Critical Area 6 - PRES

Critical Area 6 - PRES Goals

Goal PRES1: Maintain or Achieve QHEI scores of 60 within and downstream of this Critical Area.

Critical Area 6 – PRES Objectives

Objective PRES1: Protect xxx acres of forested riparian habitat in the Euclid Creek watershed.

Objective PRES2: Restore xxx acres of wetlands and floodplain in the Euclid Creek watershed.

Objective PRES3: Preserve all undeveloped parcels (xxx acres) within the 100-year flood zone through ordinance
modification, easements, and other means.
Objective PRES4: Protect xxx acres of headwater habitat in the Euclid Creek watershed.

Objective PRES5: Protect xxx acres of greenspace in Euclid Creek watershed.
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Critical Area 6 – PRES Objectives

Objective PRES6: All Euclid Creek Watershed Communities will adopt and enforce riparian, wetland, and steep
slope setback ordinance.
Objective PRES7: Maintain impervious cover below 10% in undeveloped parcels.

As these objectives are implemented, water quality monitoring (project related) will be conducted to determine
progress toward meeting the identified goals (i.e., water quality standards and established metrics). These
objectives will be reevaluated and modified if determined to be necessary. When reevaluating, the Euclid
Creek Watershed Program partners will reference the Ohio EPA Nonpoint Source Management Plan Update
(Ohio EPA, 2013), which has a complete listing of all eligible NPS management strategies to consider
including:

 Urban Sediment and Nutrient Reduction Strategies;
 Altered Stream and Habitat Restoration Strategies;
 Nonpoint Source Reduction Strategies; and
 High Quality Waters Protection Strategies.

3.8. Critical Area 7- Household Sewage Treatment Systems (HSTS)

3.8.1.Detailed Characterization

Critical Area 7- Household Sewage Treatment Systems (HSTS) addresses portions of the watershed that are
not on the sewer system and utilize septic systems that discharge off lot to the watershed.

3.8.2.Detailed Biological Conditions

Sampling by Ohio EPA during the 2015 watershed assessment (Figure 24) shows that four sampling sites in
the watershed are in non-attainment of recreational use, while two locations are in full attainment .A detailed
data summary is provided in Error! Reference source not found..

Figure 24: Map of the Euclid Creek watershed attainment and Critical Area 7 - HSTS (red point symbols).

3.8.3.Detailed Causes and Associated Sources

Table 3-14: Causes and Sources of Impairment in Critical Area 7 - HSTS

Cause Source
Bacteria Counts Septic systems (Household Sewage Treatment

Systems – HSTS)Dissolved Oxygen
Organic Enrichment
Phosphorus Loads

3.8.4.Outline Goals and Objectives for the Critical Area
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Table 3-15: Goals and Objectives for Critical Area 7 - HSTS

Critical Area 7 - HSTS Goals

Goal HSTS1: Achieve Recreational Use Attainment Status at Ohio EPA monitoring stations F01A47, 303283,
F01P50, and F01G47 by reducing bacteria counts to the Primary Contact Recreation (PCR) Class B geometric
mean water quality criterion of 161 cfu/100 ml.

Critical Area 7 – HSTS Objectives

Objective HSTS1: Upgrade xxx off lot discharging HSTS to newer permitted design.

Objective HSTS2: Connect xxx residences utilizing off lot discharging HSTS to municipal sewer system.

As these objectives are implemented, water quality monitoring (project related) will be conducted to determine
progress toward meeting the identified goals (i.e., water quality standards and established metrics). These
objectives will be reevaluated and modified if determined to be necessary. When reevaluating, the Euclid
Creek Watershed Program partners will reference the Ohio EPA Nonpoint Source Management Plan Update
(Ohio EPA, 2013), which has a complete listing of all eligible NPS management strategies to consider
including:

 Urban Sediment and Nutrient Reduction Strategies;
 Altered Stream and Habitat Restoration Strategies;
 Nonpoint Source Reduction Strategies; and
 High Quality Waters Protection Strategies.
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Chapter 4. Projects and Implementation Strategy

This section outlines projects and evaluations that are believed to be necessary to remove the impairments on

the Euclid Creek Watershed HUC-12 as a result of the identified causes and associated sources of nonpoint

source pollution. Because attainment status is based on biological conditions, it will be necessary to

periodically reevaluate the status of the critical areas to determine if the implemented projects are sufficient to

achieve restoration. Time is an important factor to consider when measuring project success and overall

status. Biological systems in some cases can show response quickly (months); others may take longer (years)

to show recovery. There may also be reasons other than nonpoint source pollution for the impairment. Those

issues will need to be addressed under different initiatives, authorities, or programs which may or may not be

accomplished by the same implementers addressing the nonpoint source pollution issues.

For the Euclid Creek HUC-12 there will be one Project and Implementation Strategy Overview Table that
calls out relevant critical areas for each proposed project. The projects described in the Overview Tables have
been prioritized using the following three step prioritization method:

Priority 1: Projects that specifically address one or more of the listed Objectives for the Critical Area.

Priority 2: Projects where there is landowner willingness to engage in projects that are designed to
address the causes and sources of impairment or where there is an expectation that such
potential projects will improve water quality in the Euclid Creek watershed.

Priority 3: Input from the public on water quality issues and/or project ideas gathered from a permanent
online survey and periodic stakeholder meetings will be evaluated for correlation between
known causes and sources and potential for inclusion in the NPS-IS.

Projects and Project Summary Sheets are in sections 4.1 and 4.2. These summary sheets provide the essential
nine elements for short-term and/or next step projects that are in development and/or in need of funding. As
projects are implemented and new projects developed, these sheets will be updated. Any new summary sheets
created will be submitted to the state of Ohio for funding eligibility verification (i.e., all nine elements are
included).

4.1. Projects and Implementation Strategy Overview Table

The information included in the Critical Areas Overview Table is a condensed overview of all identified
projects needed for nonpoint source restoration of the Euclid Creek HUC-12. Project Summary Sheets are
included for short term projects or any project that is considering seeking funding soon. Only those projects
with complete Project Summary Sheets will be considered for state and federal NPS program funding.

The Euclid Creek HUC-12 Critical Areas are based on non-attainment status of aquatic life use designation at

Ohio EPA sampling stations along the East Branch, West Branch, and Main Branch of Euclid Creek (See

Section 2.2.1). The Overview Table provides a quick summary of what needs to be done, where, and what

problem (cause/source) will be addressed and includes projects at all levels of development (i.e. concept, need

funding, in progress). This Overview Table is intended to show a prioritized path toward the restoration of the

Euclid Creek HUC-12.
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Table 4-1. Critical Area Overview Table: Euclid Creek Watershed HUC-12 (04110003 05 03)

Applicable
Critical

Area
Goal Objective

Project
#

Project Title
(EPA Criteria g)

Lead
Organization

(criteria d)

Time
Frame
(EPA

Criteria f)

Estimated
Cost
(EPA

Criteria d)

Potential/Actual
Funding Source
(EPA Criteria d)

Urban Sediment and Nutrient Reduction Strategies

14
Highland Heights
Community Park

Stormwater Retrofit

Cuyahoga
SWCD

Medium
Term

15
Richmond Heights

Community Park Green
Infrastructure Project

Cuyahoga
SWCD

Medium
Term

16
Mayfield High School
Upper East Branch
Stormwater Retrofit

Cuyahoga
SWCD

Medium
Term

17 HSTS Elimination Project
Medium

Term

18
Highland Heights

Detention Basin Retrofit
Project

Cuyahoga
SWCD

Medium
Term

19
Progressive Basin

Retrofit Project
Cuyahoga

SWCD
Medium

Term

20
Greens of Lyndhurst
Basin Retrofit Project

Cuyahoga
SWCD

Medium
Term

21
Mayfield Road Green
Infrastructure Project

Cuyahoga
SWCD

Medium
Term

22
Brainard Road Green
Infrastructure Project

Cuyahoga
SWCD

Medium
Term

23
Richmond Road Green
Infrastructure Project

Cuyahoga
SWCD

Medium
Term

24
Lower Hawken Green
infrastructure Project

Cuyahoga
SWCD

Medium
Term

25

Stonewater Golf Course
Green Infrastructure and

Stormwater Basin
Retrofit Project

Cuyahoga
SWCD

Medium
Term

26
Julie Billiart School

Green Infrastructure
Project

Cuyahoga
SWCD

Medium
Term

Altered Stream and Habitat Restoration Strategies

CA-1
CA-3
CA-6

1
2, 3
1

1, 2, 3
2

1, 2
1

East Branch of Euclid
Creek, School of

Innovation Stream
Restoration Project

Cuyahoga
SWCD

Complete $264,000

319, NEORSD,
Lake County
Stormwater
Department

CA-1
CA-2
CA-3
CA-6

1
1
3
1

1, 2, 3
1
1

1, 2, 3, 5, 7

2

West Branch of Euclid
Creek, Cleveland Clinic

Lyndhurst Campus
Stream Restoration

Project

Cuyahoga
SWCD

Short
Term

$600,500 319, NEORSD

3

West Branch of Euclid
Creek, Mayfield Sand

Ridge Stream
Restoration Project

Cuyahoga
SWCD

Short-
Medium

Term
$5.5 Million GLRI

4
Highland Heights

Wetland Restoration
West Creek

Conservancy
Short
Term

5
Hovanian Property

Preservation project
CMP

Short
Term

6
Mayfair Lake Dam

Removal and Stream
Restoration Project

Cuyahoga
SWCD

Medium
Term

$1,115,848

7
E 185th Spillway and
Dam Fish Passage
Restoration Project

NEORSD,
USACE

Medium
Term

8
Cleveland Clinic Basin

Retrofit
Cuyahoga

SWCD
Medium

Term

9
Richmond Rd Dam
Decommissioning

Cuyahoga
SWCD

Medium
Term

10
David Myers Parkway

Dam
Cuyahoga

SWCD
Medium

Term

11
Dumbarton Dam

Removal
Cuyahoga

SWCD
Medium

Term
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12
East Branch Euclid

Creek Corridor Land
Protection Project

Cuyahoga
SWCD

Medium
Term

13
Anderson Road Stream

Protection and
Restoration Project

Cuyahoga
SWCD

Medium
Term

High Quality Waters Protection Strategies

Other NPS Causes and Associated Sources of Impairment
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4.2. Project Summary Sheet(s) for Euclid Creek HUC-12 (04110003 05 03)

Table 4-2:Project 1 - East Branch of Euclid Creek, School of Innovation Stream Restoration Project

Nine
Element
Criteria

Information needed Explanation

n/a Title East Branch of Euclid Creek, School of Innovation Stream Restoration Project

criteria d Project Lead Organization &
Partners

Cuyahoga SWCD (lead) & FOEC, City of Willoughby Hills, Willoughby-Eastlake School Board and School
of Innovation, Lake County Stormwater Management Department, and Lake County SWCD (partners)

criteria c HUC-12 and Critical Area 04110003 05 03 —Critical Area 1 (Hydromodification/Habitat Modification), Critical Area 3 (Fish
Passage Barrier)

criteria c Location of Project 32500 Chardon Road, Willoughby Hills, Ohio 44094

n/a Which strategy is being
addressed by this project?

Passively Treat Stormwater Runoff – Strategy: Protect and restore effective riparian buffers

criteria f Time Frame Short-Term (Priority) (1-3 yr)

Short Description Cuyahoga Soil & Water Conservation District (CSWCD) through the Euclid Creek Watershed Program
Manager is proposing the following restoration project in the City of Willoughby Hills on Willoughby-
Eastlake Board of Education property. The East Branch of the Euclid Creek subwatershed draining into
the project area is approximately 1.43 square miles. The watershed is composed of a mix of dense
residential development, open land with light commercial development, and woodland. The
restoration of the East Branch of Euclid Creek will address the largest causes of impairments identified
in the Euclid Creek Watershed Action Plan (WAP) and the Total Maximum Daily Load (TMDL) Report
which include habitat alteration, phosphorus and siltation. By reducing erosion rates and flooding, and
restoring hydrology and water quality protection, we will address these three primary impairments.

criteria g Project Narrative CSWCD proposes to restore and stabilize one primary and one headwater creek which will result in
measurable improvements in the stream, floodplain, and riparian habitat. Approximately 700 feet of
stream channel will be restored and stabilized, ~1,600 feet (two banks) of poor quality stream bank
will be regraded or relocated and stabilized using native plants and bioengineering techniques, ~0.8
acres of existing degraded forest will be converted to native floodplain shrub land and native riparian
forest, ~3.3 acres of existing riparian forest will be enhanced, 0.6 acres will be treated for invasives and
restored with natives, and 0.1 acres of floodplain wetland will be created. Raising the QHEI score to 60
within ten years after the restoration has been completed is the goal of the project.

Within the reach to be restored there are areas of bank erosion, channel incision (downcutting),
invasive species, an undersized culvert 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. The riparian vegetation consists of mostly mature trees intermixed
with snags and vernal pools with patches of phragmites in more open areas. If left in their current
condition, the creeks 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 undersized culverts, potentially causing other debris jams and culvert bypass events.

Once the project is complete, Cuyahoga SWCD will have brought 1,600 linear feet of the East Branch of
Euclid Creek into attainment of its WWH aquatic life use designation, created 0.8 acres of floodplain
and 3.3 acres of enhanced riparian forest area. These restoration activities are expected to improve
stream habitat and water quality on site and benefit downstream segments of Euclid Creek that are
currently not attaining their designated WWH aquatic life use.

criteria d Estimated Total cost Planning and Design - $45,000
Habitat Restoration - $193,000
Construction Oversight - $10,000
Personnel/Fringe - $10,000
Misc. (Legal, Signage) - $6,000
Total Cost - $264,000

criteria d Possible Funding Source Section 319, WRRSP

criteria a Identified Causes and Sources Cause: Other Flow Regime Alterations and Direct Habitat Alterations

Source: Urban runoff/storm sewers

criteria Part 1: How much
improvement is needed to
remove the NPS impairment for
the whole Critical Area?

It is estimated that XX linear feet of stream needs restoration in CA1 and that XX acres of riparian
habitat in CA6 needs protection.
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Nine
Element
Criteria

Information needed Explanation

b & h Part 2: How much of the
needed improvement for the
whole Critical Area is estimated
to be accomplished by this
project?

This project will help us reach XX% of the stream restoration goal (700 lf) and XX% of the riparian
protection goal (1.4 acres).

Once 100% of the goals for CA1 are met, we anticipate that progress toward a QHEI of 60 at RM 2.7
will be reached within 10 years of implementation.

Part 3: Load Reduced? Estimated 225 pounds/year nitrogen, 87 pounds/year phosphorus, and 140 tons/year sediment

criteria i How will the effectiveness of
this project in addressing the
NPS impairment be measured?

If this project is funded through 319 funding, Ohio EPA will conduct monitoring. If funded through an
alternate source, CSWCD will coordinate with agency partners like Northeast Ohio Regional Sewer
District and Ohio EPA to assist with monitoring.

criteria e Information and Education 2 public meetings, design charrette with students, press release, project webpage with regular updates

Table 4-3:Project 2 - West Branch of Euclid Creek, Cleveland Clinic Lyndhurst Campus Stream Restoration Project

Nine
Element
Criteria

Information needed Explanation

n/a Title West Branch of Euclid Creek, Cleveland Clinic Lyndhurst Campus Stream Restoration Project
criteria d Project Lead Organization

& Partners
Cuyahoga SWCD (lead) & FOEC, City of Lyndhurst, Cleveland Clinic, Northeast Ohio
Regional Sewer District (partners)

criteria c HUC-12 and Critical Area 04110003 05 03 — Critical Area 1 (Hydromodification/Habitat Modification), Critical Area 2
(Deforested Riparian Zone), Critical Area 3 (Fish passage barrier)

criteria c Location of Project 1950 Richmond Rd, Lyndhurst, OH 44124
n/a Which strategy is being

addressed by this project?
Passively Treat Stormwater Runoff – Strategy: Protect and restore effective riparian buffers,
reconnect stream to floodplain

criteria f Time Frame Short-Term (Priority) (1-3 yr)
Short Description The project proposes restoration and stabilization of 700 feet of stream channel and 1,110

feet (two banks) of stream bank in the West Branch of Euclid Creek to address habitat
alteration, phosphorus and siltation. The project aims to reduce erosion rates and flooding
and restore hydrology and water quality protection. 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.
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Nine
Element
Criteria

Information needed Explanation

criteria g Project Narrative CSWCD proposes to rehabilitate Euclid Creek by relocating the channel away from a failing
hillslope to a large lawn area and excavate a significant portion of the floodplain along both
new banks to create a new floodplain with stable slopes. The project would also establish
native riparian woody vegetation along the floodplain to slow overland flow, capture woody
debris, and process nutrients and sediment from the channel. Within the stream channel,
numerous pools and rifles would be constructed to improve habitat for both fish and
macroinvertebrates. A low-head dam would be modified into a series of rock steps to allow
passage of aquatic organisms. Metrics associated with the project are to restore and stabilize
approximately 700 feet of stream channel; regrade and/or relocate and stabilize nearly 1,100
feet (two banks) of poor quality stream bank using native plants and bioengineering
techniques; 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. The goal is to raise the QHEI score to 55
within five years after the restoration is completed.

Within the reach to be restored there are areas of bank erosion, failing bank stabilization
practices, channel incision (downcutting), maintained lawn, low-head dam, invasive species,
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.

Past and current 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.

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 will come at a cost of further erosion, habitat loss,
increased sedimentation downstream, reduced water quality, and further jeopardizing
infrastructure such as a pedestrian trail at the top of the slope.

Once the project is complete, Cuyahoga SWCD will have brought 1,100 linear feet of the
West Branch of Euclid Creek into attainment of its WWH aquatic life use designation, restored
1400 feet of floodplain and 1.8 acres of enhanced riparian forest area. These restoration
activities are expected to improve stream habitat and water quality on site and benefit
downstream segments of Euclid Creek that are currently not attaining their designated WWH
aquatic life use.

criteria d Estimated Total cost Planning and Design - $100,000
Stream and Floodplain Restoration - $475,000
Construction Oversight - $10,000
Personnel/Fringe - $10,000
Misc. (Legal, Signage) - $5,500
Total Cost - $600,500

criteria d Possible Funding Source Section 319, NEORSD Local Match
criteria a Identified Causes and

Sources
Cause: Other Flow Regime Alterations and Direct Habitat Alterations

Source: Urban runoff/storm sewers
criteria

b & h

Part 1: How much
improvement is needed to
remove the NPS
impairment for the whole
Critical Area?

It is estimated that XXX linear feet of stream needs restoration in CA1 and that XXX acres of
riparian habitat in CA6 needs protection.

Part 2: How much of the
needed improvement for
the whole Critical Area is
estimated to be
accomplished by this
project?

This project will help us reach XX% of the stream restoration goal (1,100 lf) and XX% of the
riparian protection goal (1.8 acres).

Once 100% of the goals for CA-1, CA-2, CA-3, and CA-6 are met, we anticipate that progress
toward a QHEI of 55 at RM 8.7 will be reached within 10 years of implementation.

Part 3: Load Reduced? Estimated 163 pounds/year nitrogen, 62 pounds/year phosphorus, and 98 tons/year sediment
criteria i How will the effectiveness

of this project in
addressing the NPS
impairment be measured?

If this project is funded through 319 funding, Ohio EPA will conduct monitoring. If funded
through an alternate source, CSWCD will coordinate with agency partners like Northeast Ohio
Regional Sewer District and Ohio EPA to assist with monitoring.

criteria e Information and Education 2 public meetings, press release, project webpage with regular updates
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Table 4-4:Project 3 - West Branch of Euclid Creek, Mayfield Sand Ridge Stream Restoration Project

Nine
Element
Criteria

Information needed Explanation

n/a Title West Branch of Euclid Creek, Mayfield Sand Ridge Stream Restoration Project
criteria d Project Lead Organization

& Partners
Cuyahoga SWCD (lead), Ohio Lake Erie Commission, US EPA, Cuyahoga AOC & Northeast
Ohio Regional Sewer District (partners)

criteria c HUC-12 and Critical Area 04110003 05 03 — Critical Area 1 (Hydromodification/Habitat Modification), Critical Area 2
(Deforested Riparian Zone)

criteria c Location of Project xxx Lyndhurst, OH 44124
n/a Which strategy is being

addressed by this project?
Passively Treat Stormwater Runoff – Strategy: Protect and restore effective riparian buffers,
reconnect stream to floodplain

criteria f Time Frame Short-Term (Priority) (1-3 yr)
Short Description

criteria g Project Narrative

criteria d Estimated Total cost Total Cost - $
criteria d Possible Funding Source GLRI
criteria a Identified Causes and

Sources
Cause: Other Flow Regime Alterations and Direct Habitat Alterations

Source: Urban runoff/storm sewers
criteria

b & h

Part 1: How much
improvement is needed to
remove the NPS
impairment for the whole
Critical Area?
Part 2: How much of the
needed improvement for
the whole Critical Area is
estimated to be
accomplished by this
project?
Part 3: Load Reduced? Estimated xxx pounds/year nitrogen, xxx pounds/year phosphorus, and xxx tons/year

sediment
criteria i How will the effectiveness

of this project in
addressing the NPS
impairment be measured?

criteria e Information and Education press release, project webpage with regular updates

Table 4-5:Project 6 – Mayfair Lake Dam Removal Project

Nine
Element
Criteria

Information needed Explanation

n/a Title Mayfair Lake Dam Removal Project
criteria d Project Lead Organization

& Partners
Cuyahoga SWCD (lead), City of Richmond Heights, Cuyahoga County Airport (Partners)

criteria c HUC-12 and Critical Area 04110003 05 03 —
criteria c Location of Project
n/a Which strategy is being

addressed by this project?

criteria f Time Frame Short-Term (Priority) (1-3 yr)
Short Description

criteria g Project Narrative

criteria d Estimated Total cost Total Cost - $
criteria d Possible Funding Source
criteria a Identified Causes and

Sources
Cause:

Source:
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Nine
Element
Criteria

Information needed Explanation

criteria

b & h

Part 1: How much
improvement is needed to
remove the NPS
impairment for the whole
Critical Area?
Part 2: How much of the
needed improvement for
the whole Critical Area is
estimated to be
accomplished by this
project?
Part 3: Load Reduced?

criteria i How will the effectiveness
of this project in
addressing the NPS
impairment be measured?

criteria e Information and Education Public input meeting, press release, project website with regular updates

Table 4-6:Project 7 – E 185th Spillway and Dam Fish Passage Restoration Project

Nine
Element
Criteria

Information needed Explanation

n/a Title E 185th Spillway and Dam Fish Passage Restoration Project
criteria d Project Lead Organization

& Partners

criteria c HUC-12 and Critical Area 04110003 05 03 —
criteria c Location of Project
n/a Which strategy is being

addressed by this project?

criteria f Time Frame Medium-Term (Priority) (3-5 yr)
Short Description

criteria g Project Narrative

criteria d Estimated Total cost Total Cost - $
criteria d Possible Funding Source
criteria a Identified Causes and

Sources
Cause:

Source:
criteria

b & h

Part 1: How much
improvement is needed to
remove the NPS
impairment for the whole
Critical Area?
Part 2: How much of the
needed improvement for
the whole Critical Area is
estimated to be
accomplished by this
project?
Part 3: Load Reduced?

criteria i How will the effectiveness
of this project in
addressing the NPS
impairment be measured?

criteria e Information and Education Public input meeting, press release, project website with regular updates
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Chapter 5. Appendices
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5.2.1.Euclid Creek Watershed Headwater Stream Assessment, 2004 – Cleveland Metroparks

In 2004, the Cleveland Metroparks surveyed a total of 73 sites using OEPA Headwater Habitat Evaluation
Index (HHEI) forms and protocol during the summer months. The data was used to help prioritize areas for
protection and restoration and for overall land management decisions. And for long term monitoring of
watershed health, impacts and areas of special interest. 23 sites were sampled in the West Branch of Euclid
Creek and 50 were sampled in the East Branch.

As part of the monitoring, habitat scoring was collected using OEPA’s Headwater Habitat Evaluation Index
(HHEI) and macroinvertebrate data was collected using Headwater Macroinvertebrate Field Evaluation Index
(HMFEI) protocols. These scores were then used to identify the stream classes of the headwater streams. Of
the headwater streams monitored, 9% were classified as Class I; 56% were Class II and 35% were Class III.
Overall, scores in Euclid Creek confirmed that the system suffers from the impacts of high urbanization and
development displayed by the overall lower HHEI and HMFEI scores. Upstream impacts affect water quality
downstream as is evidenced by garbage, channelization of the stream and debris from construction.

With the data, we then compared the HHEI and HMFEI scores to get restoration potential in order to help
prioritize projects. If sites are ‘red’ (Figure 25), this means that the HHEI/habitat conditions are good, but the
HMFEI/macroinvertebrate diversity is low, meaning that there is a localized water quality issue that could be
fixed by a targeted restoration project. If sites are ‘green’, while the area still might be prime for a restoration
project, it is of lesser priority in the Watershed than the red sites.

Figure 25: Cleveland Metroparks Headwater Sampling


