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Chagrin River Watershed Partners, Inc. (CRWP) would like to thank the many partners who helped to 
compile the information, maps and projects needed to create this document. This Nine Element 
Nonpoint Source Implementation Strategic Plan (NPS-IS) will help direct projects to expeditiously 
address the nonpoint source impairments in the Town of Willoughby-Chagrin River HUC-12 of the 
Chagrin River Watershed.  

This plan is based on the Chagrin River Watershed Action Plan (2011) and all of the entities that 
contributed to that plan also assisted with this one. Those organizations include: Ohio EPA, Portage Soil 
and Water Conservation District, Portage Park District, Cleveland Metroparks, Holden Arboretum, Lake 
County General Health District, Geauga Park District, Western Reserve Land Conservancy, Camp, 
Dresser, McKee, Portage County Health Department, Gates Mills Land Conservancy, Lake County Soil 
and Water Conservation District, ODNR Scenic River Program, Cuyahoga County Soil and Water 
Conservation District, Geauga County Soil and Water Conservation District, Lake Metroparks, Geauga 
County General Health District, and Case Western Reserve University.  Additionally, CRWP Members 
(Auburn, Aurora, Bainbridge, Bentleyville, Chagrin Falls City, Chagrin Falls Township, Chardon City, 
Chardon Township, Eastlake, Gates Mills, Hunting Valley, Kirtland, Kirtland Hills, Mantua Township, 
Mayfield Village, Mayfield Heights, Mentor, Moreland Hills, Munson, Newbury, Orange Village, Pepper 
Pike, Russell, Solon, South Russell, Waite Hill, Wickliffe, Willoughby, Willoughby Hills, Woodmere, 
Cleveland Metroparks, Geauga Park District, Lake Metroparks, Lake County) and At-Large Trustees 
contributed valuable input at a December 8, 2016 Board of Trustees meeting and through an online 
survey.   

Chapter 1: Introduction 
The Town of Willoughby-Chagrin River HUC-12 (04110003-04-03) includes the mainstem of the Chagrin 
River below the confluence with the East Branch downstream to Lake Erie. This HUC-12 includes two 
major tributaries, Corporation Creek (RM 0.27) and Ward/Newell Creek (RM 1.0). The area of the Town 
of Willoughby-Chagrin River HUC-12 is 17.97 square miles. However, the Chagrin River drains 
approximately 267 square miles where it enters Lake Erie in the City of Eastlake (WAP 2011, p. 1).  
 
State and federal nonpoint source funding is now closely tied to strategic implementation-based 
planning that meets U.S. EPA’s nine minimum elements of a watershed plan for impaired waters.  
Chagrin River Watershed Partners, Inc. (CRWP) have taken the lead in authoring this NPS-IS with input 
and collaboration from our watershed Member communities, park districts, and other local agencies 
and conservation organizations. All the stakeholders have agreed to collaborate toward the 
development of NPS-IS Plans for every HUC-12 watershed in the Chagrin River watershed. A total of 
seven, one for each HUC-12 unit, will be developed for the Chagrin River watershed. 

1.1 Report Background 
This NPS-IS was created as an update to the Chagrin River Watershed Action Plan (Chagrin WAP, 2006; 
updated 2010, revised 2011). The Chagrin WAP was financed in part or totally through grants from the 
Ohio Environmental Protection Agency and the United States Environmental Protection Agency, under 
the provisions of Section 319(h) of the Clean Water Act. It represents a collaborative effort to improve 
local land use planning and water quality throughout the Chagrin watershed and balance the 
development and conservation priorities of our watershed communities and park districts. The Plan 
incorporated recommendations and action steps from the Chagrin River Watershed TMDL Study (Ohio 
EPA, 2007). 
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The Plan was adopted by the Chagrin River Watershed Board of Trustees, which represents local 
governments and park districts in the Chagrin River watershed.  This plan was fully endorsed by the Ohio 
Environmental Protection Agency and Ohio Department of Natural Resources on December 18, 2006.  
This Plan was revised in December 2009 and submitted to Ohio Environmental Protection Agency and 
Ohio Department of Natural Resources on January 15, 2010. CRWP completed Plan updates in 
September 2011 to provide additional details on subwatersheds in non-attainment of water quality 
standards. For more details on the initial watershed plan development process, please reference 
Chapter 2: Watershed Plan Development in the Chagrin WAP, found online at 
http://crwp.org/index.php/projects/watershed-plans.  

With the change of program focus, this NPS-IS is being created to guide our watershed communities in 
addressing nonpoint source pollution issues specifically for the Town of Willoughby-Chagrin River 
(04110003 04 03), rather than a watershed plan for all issues in the Chagrin watershed.  CRWP and its 
Members expect to create NPS-IS documents for all the impaired waters with hydrologic unit codes 
(HUCS) in the Chagrin River watershed. CRWP will continue to update the Chagrin WAP with other 
information or actions to address other impairments that need attention to restore water quality 
standards to the Chagrin’s HUC-12s. 

1.2 Watershed Profile and History 
The Chagrin River has its headwaters in the Beaver Creek-Chagrin River HUC-12 in the City of Chardon in 
Geauga County, Ohio. The river flows from an origin elevation of 1326 feet approximately 24.7 miles 
southwest over an average fall of 20.4 feet/mile to an elevation of 822 feet to the confluence of the 
Chagrin mainstem with the Aurora Branch in the Village of Bentleyville in Cuyahoga County, where it 
then flows 27.5 miles to the north over an average fall of 9 feet/mile to Lake Erie in the City of Eastlake 
(approximate elevation 572 feet). 

 
On a 1755 map, the Chagrin River was labeled as the Elk River.  The name “Chagrin” has been claimed to 
come from two different sources.  One source claims that the river name Shaguin memorialized a French 
trader named Sieur de Saguin. Another hypothesis is that the name came from the Indian word 
“shagrin” meaning “clear water”. Regardless of the origin of the name, it was anglicized in 1797 on a 
map of the Western Reserve prepared by Seth Pease to read “Chagrin River”.  Land use has been 
changing in the Chagrin River valley since the settlers first arrived in the 1700’s.  These families cleared 
forests and drained wetlands to build farms and villages.  The Chagrin River was used for mills in these 
early days. Despite massive clearing and continued farming, residential, commercial and industrial 
development, the Chagrin River maintains high water quality and natural beauty.  In the Beaver Creek 
HUC-12, forests were historically cleared for farming, and peat was mined out of the wetland areas 
surrounding Bass Lake. 

 
Seventy-one miles of the Chagrin River have been designated as a State Scenic River. The original 
designation of 49 miles includes the Aurora Branch from S.R. 82, 12 miles downstream to its confluence 
with the mainstem of the Chagrin, 23 miles of the mainstem from its confluence with the Aurora Branch 
downstream to US Rt. 6, and 15 miles of the East Branch from Heath Road Bridge downstream to its 
confluence with the mainstem was made in 1979. The river’s Scenic designation was extended in 
November 2002 to include the headwaters of the Chagrin, also known as the Upper Main Branch of the 
Chagrin, from the Woodiebrook Road bridge to the confluence with the Aurora Branch of the Chagrin 
River in Bentleyville. Scenic designated reaches of the river are characterized by exceptional aquatic 
habitat and adjacent high-quality forests.   
 

http://crwp.org/index.php/projects/watershed-plans
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Figure 1: Scenic River designations in the Chagrin River watershed (highlighted in yellow) 

Glacial activity shaped the watershed with resulting soils and geologic deposits contributing to the high 
quality and varied habitats of the watershed. Since the last glaciers retreated approximately 12,000 
years ago, the river has progressed from the upland headwater areas to create deep ravines further 
downstream. There are many areas on the Chagrin River and its numerous tributaries where thick glacial 
till has eroded, exposing sandstone and Chagrin Shale bedrock.  The Chagrin River watershed lies in two 
distinct physiographic regions: the glaciated Allegheny Plateau and the Erie Lake plain.  Soils with clayey 
textures in the subsoil that formed in glacial till predominate in the watershed. Somewhat poorly 
drained soils are common in areas with six percent slope or less.  

The geology of the Chagrin River watershed creates numerous issues for watershed management and 
land development including erosion, stormwater runoff, and septic suitability. Rapid runoff and erosion 
are significant concerns through much of the watershed because of the proximity of bedrock to the 
surface, the instability of the glacial deposits, and the steepness of the valley areas. With regard to 
septic suitability, the geologic factors that affect the operation of septic tanks include the permeability 
of the soil, depth to bedrock, depth to the water table, slope, and drainage. Soils in the Chagrin River 
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watershed are generally of limited use for proper sewage disposal in many communities because of 
their low permeability and seasonal high-water tables. 

The terrain of most of the watershed is generally rolling with a substantial percentage of wooded land. 
The Chagrin River is deeply entrenched over the lower 25 miles of its length and flows on bedrock in 
narrow valleys through much of the watershed. The glacial deposits in the watershed overlay sandstone 
and shale bedrock. Bedrock is deeper than 60 inches below the soil surface in most of the watershed, 
but it is 20 to 40 inches below the soil surface in some nearly level or gently sloping areas. The major 
geologic deposits obvious in the watershed are the uppermost Sharon Conglomerate, that provides rock 
outcroppings and ground water input in reaches of the Upper Main and East Branches of the Chagrin 
River and formations of Berea Sandstone and Shale outcroppings of both Cleveland and Chagrin Shale in 
the lower reaches of the river. 

The climatic system that influences the weather in the Chagrin River watershed is known as humid 
continental, typified by cold and snowy winters and hot and humid summers. Average daily 
temperatures in the winter range from slightly below freezing in the winter months to the high 60s to 
low 70s during the summer months. Precipitation ranges from 40 to 47 inches per year on average. Due 
to the proximity to Lake Erie, average annual snowfall in the watershed ranges from 70-100 inches. 
Despite the significant snowfall, 50-60% of the watershed’s precipitation occurs between April and 
September. 
 
The Chagrin River watershed drains 267 square miles in four Northeast Ohio counties: Cuyahoga, 
Geauga, Lake, and Portage. Portions of twenty-two municipalities, ten townships, and four park districts 
govern land use and other activities in the watershed. The Main Branch of the Chagrin River begins 
above Bass Lake in the City of Chardon and flows 48 miles before entering Lake Erie in the City of 
Eastlake. Along its path, the Main Branch is joined by the Aurora Branch, flowing from the Mantua 
Township and Aurora and meeting the Main Branch in Bentleyville, and the East Branch, beginning in 
Geauga County and joining the Main Branch in Willoughby. The Chagrin River watershed is home to 
seven HUC-12 subwatersheds.  
 
Table 1: Subwatersheds in the Chagrin River watershed 

Subwatershed HUC-12 
Drainage Area (square 
miles) 

Relationship to Town of 
Willoughby-Chagrin River HUC-12 

Town of Willoughby-Chagrin River 04110003 04 03 17.97 - 

East Branch Chagrin River 04110003 04 01 51.33 Upstream 

Griswold Creek-Chagrin River 04110003 04 02 76.54 Upstream 

Beaver Creek-Chagrin River 04110003 03 04 47.48 Upstream 

Silver Creek 04110003 03 01 13.83 Upstream 

McFarland Creek-Aurora Branch 04110003 03 03 20.42 Upstream 

Headwaters Aurora Branch  04110003 03 02 37.5 Upstream 
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Figure 2: Subwatersheds in the Chagrin River watershed 
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1.3 Public Participation and Involvement 
Although CRWP was formed in 1996, the underlying concept of the watershed approach to managing 

the Chagrin River goes back more than forty years, when a group called the Chagrin Valley Association 

tried to establish a watershed coalition to address mounting concerns such as increased flooding, 

urbanization, water pollution, and loss of wilderness areas. Cleveland businessman John H. Byrne said in 

1952, “This is why a Conservancy District (the equivalent of a watershed coalition) organization under 

the laws of Ohio and under local control is now a ‘must.’” The Chagrin Valley Association never 

succeeded in implementing a full watershed approach to managing the Chagrin River.    

In 1986 the Chagrin River Land Conservancy (now the Western Reserve Land Conservancy (WRLC)) 

completed a strategic plan for their organization. The plan revealed that WRLC should encourage the 

creation of a separate entity to deal with the political and zoning issues in the Chagrin River watershed.  

Thus in 1994 a group of concerned citizens began meeting to discuss the concept of a watershed 

approach to manage the Chagrin River. Led by private landowners this group evolved into an impressive 

coalition of municipalities, land trusts, county agencies and governments, state and federal agencies, 

park districts, schools, and other organizations with a stake in the Chagrin River watershed. In December 

1995, a group of 75 representatives from these organizations endorsed the concept of forming a 

watershed coalition with a steering committee and a not-for-profit corporation in the State of Ohio. 

From this beginning, the Chagrin River Watershed Partners Inc. was formed in 1996.  

CRWP is organized and operates as an Ohio non-profit corporation and is qualified as a tax-exempt 

entity under Section 501(c)(3) of the Internal Revenue Code. Each member organization is entitled to 

elect one Regular Director to the Board of Directors which, in turn, is authorized to elect At Large 

Directors, provided that the At Large Directors do not exceed one half of the Regular Directors.   

CRWP maintains and updates the Chagrin River WAP and is the primary author of the Chagrin River 

watershed NPS-IS plans, with input and assistance from its member organizations. CRWP members 

provided information on critical areas, high quality streams and wetlands, ongoing water quality 

monitoring efforts and potential projects to include in the NPS-IS plans at CRWP’s December 8, 2016 

Board of Directors meeting. Lake County Metroparks provided additional input at a meeting held at their 

office on January 11, 2016.  

A public meeting was held to obtain input from residents, community officials, park districts, and other 
stakeholders to help inform the development of this plan. The public meeting was held on August 21, 
2018 at Eastlake City Hall from 4:00 pm to 6:00 pm with a short presentation to provide background on 
the planning process. Partners reached out to key stakeholders such as communities and park districts 
as well as advertised via websites, social media, and a press release. A survey was also developed and 
shared with the public to obtain written input.  
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Figure 3: Public presentation at Eastlake City Hall        Figure 4: Public input session at Eastlake City Hall 
(photo source: CRWP, August 21, 2018)                                         (photo source: CRWP, August 21, 2018) 

Chapter 2: HUC-12 Watershed Characterization and Assessment  
The Town of Willoughby-Chagrin River subwatershed is located in Lake County, Ohio. Communities with 

at least part of their boundary within the subwatershed include Timberlake, Eastlake, Willoughby, 

Mentor, Kirtland, and Kirtland Hills Village. As of January 2016, all communities in this HUC-12 are 

members of CRWP except for Timberlake, which makes up only 0.33% of the watershed.  

2.1 Summary of HUC-12 Watershed Characterization  

2.1.1 Physical and Natural Features 
The Town of Willoughby-Chagrin River HUC-12 is located within Ohio’s Erie-Ontario Lake Plains (EOLP) 

Ecoregion (Chagrin River TSD, 2006, p. 3). The subwatershed has an area of 17.97 square miles. The 

Chagrin River empties into Lake Erie in Eastlake and drains approximately 267 square miles at this point. 

This HUC-12 includes the main stem of the Chagrin River from below the confluence with the East 

Branch and downstream to Lake Erie. Major tributaries include Corporation Creek and Ward/Newell 

Creek. In Mentor, the creek is referred to as Newell Creek. In Eastlake and Willoughby, it is referred to as 

Ward Creek. Although historic wetland coverage in the HUC-12 was 37.0%, current wetland coverage is 

0.36%, indicating a 99.03% loss of wetlands in this HUC-12. Twenty-six wetlands are present within this 

watershed, as identified through the National Wetlands Inventory (NWI) (Ohio EPA Integrated Report 

2016).  
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Figure 5: Wetland types in Town of Willoughby-Chagrin River HUC-12 (Source: NWI) 

Table 2: Wetland types, acreage, and percent of total in the Town of Willoughby-Chagrin River HUC-12 

Type Acres Percent of Total  

Riverine  67.11 37.58 

Freshwater Forested/Shrub Wetland 32.89 18.41 

Freshwater Pond 51.63 28.91 

Freshwater Emergent Wetland  6.77 3.79 

Lake 20.21 11.32 

Total 178.61 100.0 
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Federal Emergency Management Agency (FEMA) mapping indicates the regulatory floodway as well as 

the 1% and 2% annual chance flood hazard zones. Much of the Chagrin River corridor in this HUC-12 is 

located within the regulatory floodway and 1% annual chance flood hazard zone. All of the communities 

in this HUC-12 participate in the National Flood Program.    

 
Figure 6: FEMA flood map of Town of Willoughby-Chagrin River HUC-12 (Source: Lake County, Ohio - GIS Flood Zones) 

Invasive Species in the Town of Willoughby-Chagrin River HUC-12 

Invasive plant species pose a significant problem in this HUC-12, harming natural ecosystems and 

eliminating critical habitat and food sources for wildlife. Invasive species can form dense monocultures, 

negatively impacting the quality of key marsh and riverbank habitats. Some of the major invaders 

include Phragmites (Phragmites australis ssp. australis), reed canary grass (Phalaris arundinacea), 

narrow-leaved and hybrid cattail (Typha angustifolia and T. glauca), and Japanese knotweed 

(Polygonum cuspidatum).  
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Figure 7: Phragmites monoculture along Chagrin River                 Figure 8: Japanese Knotweed along the Chagrin River  
(photo source: CRWP, March 22, 2017)                                             (photo source: CRWP, August 25, 2017)  

Soil types in the Town of Willoughby-Chagrin River HUC-12 

Predominant soil types in the Town of Willoughby-Chagrin River HUC-12 include Conneaut silt loam, 1 to 

4 percent slopes (32.90% of the subwatershed), Conneaut silt loam, 1 to 4 percent slopes (11.50%), Red 

Hook sandy loam, 0 to 2 percent slopes (10.90%), Tyner loamy sand, 1 to 6 percent slopes (9.20%), Tioga 

loam (5.20%), Euclid silt loam, 0 to 2% slopes (4.70%), Udorthents, moderately deep (4.10%), and urban 

land (2.40%).  

Soils are also assigned to hydrologic soil groups. Hydrologic soil groups are based on estimates of runoff 
potential. Soils are assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive precipitation from long‐duration 
soils. Only the soils that in their natural condition are in group D are assigned to dual classes. The 
predominant soil types in this subwatershed have high runoff potential and very slow infiltration rates. 
However, Type B soils are predominant along the Chagrin River corridor.  

Table 3: Hydrologic soil group rating descriptions (Source: USDA) 

Rating   Description  Total % 

Group A  Soils having a high infiltration rate (low runoff potential) when thoroughly wet. These consist 
mainly of deep, well drained to excessively drained sands or gravelly sands. These soils have a 
high rate of water transmission. 

11.4 

Group B Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well drained soils that 
have moderately fine texture to moderately coarse texture. These soils have a moderate rate of 
water transmission. 

5.6 

Group C Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or soils of 
moderately fine texture or fine texture. These soils have a slow rate of water transmission. 

0.7 

Group D Soils having a very slow infiltration rate (high runoff potential) when thoroughly wet. These 
consist chiefly of clays that have a high shrink-swell potential, soils that have a high water table, 
soils that have a claypan or clay layer at or near the surface, and soils that are shallow over 
nearly impervious material. These soils have a very slow rate of water transmission. 

5.6 

A/D Dual 
Class 

First letter is for drained areas and the second is for undrained areas  2.4 

B/D Dual 
Class 

First letter is for drained areas and the second is for undrained areas  12.2 

C/D Dual 
Class  

First letter is for drained areas and the second is for undrained areas  50.8 

NA  Not rated or not available  11.3 
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Figure 9: Hydrologic soil groups in the Town of Willoughby-Chagrin River HUC-12 (Source: USDA) 

Geology in the Town of Willoughby-Chagrin River HUC-12 

The major geology type in this HUC-12 is Ohio Shale.   

  
Figure 10: Shale cliffs along the Chagrin River  
(photo source: CRWP, August 8, 2018) 
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Figure 11: Bedrock geology in the Town of Willoughby-Chagrin River HUC-12 

2.1.2 Land Use and Protection 
Land use in the Town of Willoughby-Chagrin River subwatershed is characterized as 88.20% developed, 

9.00% forest, 2.20% grass/pasture, and 0.50% row crops (Ohio Integrated Report 2016).  
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Data from NOAA’s 2010 Coastal Analysis Change Program (CCAP) indicate that the dominant types of 

developed land use in the HUC-12 are low and medium intensity development and open space. 

However, there is a fair amount of high intensity development in some sections, particularly between 

State Route 2 (Lakeland Freeway) and U.S. Route 20. The Town of Willoughby-Chagrin River 

subwatershed is the most developed HUC-12 out of all seven subwatersheds of the Chagrin River.  

 
Figure 12: Land use in Town of Willoughby-Chagrin River HUC-12 (Source: CCAP) 
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Table 4: Land use in Town of Willoughby-Chagrin River HUC-12 (Source: CCAP) 

Cover Classification Area (acres) % of HUC-12  

Developed, High Intensity 656.03 6.58 

Developed, Medium Intensity 1391.39 13.96 

Developed, Low Intensity 4440.27 44.55 

Developed, Open Space 1872.15 18.78 

Cultivated Crops 186.81 1.87 

Pasture/Hay 48.11 0.48 

Grassland/Herbaceous 147.11 1.48 

Deciduous Forest 873.65 8.76 

Evergreen Forest 5.26 0.05 

Mixed Forest 10.03 0.10 

Scrub/Shrub 33.00 0.33 

Palustrine Forested Wetland 121.81 1.22 

Palustrine Scrub/Shrub Wetland 0.44 0.00 

Palustrine Emergent Wetland 5.99 0.06 

Unconsolidated Shore 0.44 0.00 

Bare Land 31.19 0.31 

Open Water 144.00 1.44 

 
The Cities of Eastlake, Willoughby, and Mentor all participated in development of the Chagrin River 
Watershed Balanced Growth Plan. Much of the Town of Willoughby-Chagrin River subwatershed is 
designated as Priority Conservation Area (PCA), especially along the Chagrin River corridor. CRWP and its 
watershed communities collaborated on the development of the Chagrin River Watershed Balanced 
Growth Plan from 2006 ‐ 2009. Through this process, Priority Conservation Areas (PCAs) and Priority 
Development Areas (PDAs) were identified and mapped for the watershed’s communities and 
incorporated into the communities’ comprehensive land use plans. PCAs are locally designated areas for 
protection and restoration. They may be important ecological, recreational, heritage, agricultural, and 
public access areas that are significant for their contribution to Lake Erie water quality and general 
quality of life. PDAs are locally designated areas where development and/or redevelopment is to be 
encouraged in order to maximize development potential, maximize the efficient use of infrastructure, 
promote the revitalization of cities and towns, and contribute to the restoration of Lake Erie (Chagrin 
River Watershed Balanced Growth Plan, 2009). Within the Ward/Newell subwatershed the PDAs include 
commercial and industrial zoned property where development already exists or redevelopment may 
occur, as well as future development in the Newell Creek development off Norton Parkway in the 
southeast portion of the subwatershed. PCAs include riparian corridors, existing parks, Lost Nation Golf 
Course, conservation easements, open space in the Newell Creek Development, and large parcels that 
may be possible open space or conservation easements. 
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Figure 13: Balanced Growth planning in Town of Willoughby-Chagrin River HUC-12 

This HUC-12 includes the following protected areas:  

- Lake Metroparks  

o Chagrin River Park (227 acres): This park is in the communities of Eastlake and 

Willoughby. It includes dense shrubs with pockets of mature forest and wetlands. A 

pedestrian bridge links the east and west bank of the Chagrin River. This park is a 

popular ODNR designated Steelhead trout fishing area.  

o Parson Gardens Park (7 acres): Lake Metroparks offers garden plots for rent to Lake 

County residents. Plots are 20’ x 30’.  

-  Municipal Parks  

o City of Eastlake 

▪ Bruce Yee Park, Eastlake Gardens, Erie Road Park, Zimmerman Field, and other 

City-owned parks 

o City of Willoughby  

▪ Daniels Park, F. Alex Nason Park, Gilson Park, Kirtland Road Park, Lincoln Park, 

Lost Nation Golf Course, St. Clair Park, Todd Field, Wes Point Park  

o City of Mentor 

▪ Eleanor B. Garfield Park, Hodgson Park, Presidents Park   
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Figure 14: Parks in Town of Willoughby-Chagrin River HUC-12 

The mouth of the Chagrin River was changed to its present location by the US Army Corps of Engineers 

circa 1930. The original mouth of the river was situated to the east of the existing mouth. Several islands 

are present near the mouth of the Chagrin. Two of these, Anchor and North Islands remain 

undeveloped. Anchor Island (6.03 acres) was purchased by the Port Authority of Eastlake Ohio from 

Chagrin Lagoons Yacht and Lake Metroparks holds a permanent conservation easement on the land. A 

survey conducted by Vince Urbanski and John Pogacnik on May 30, 2006 indicated that much of Anchor 

Island is dominated by invasive species. However, typical floodplain species can still be found. The 

southern end of the island has some large cottonwood trees; the northern half is predominately a 

monotypic stand of European black alder.  

North Island has a channel that runs along its north end. This channel has a large population of 

spatterdock. There are 36 parcels with approximately 23 property owners that own parcels on this 

island. The Eastlake Port Authority and Lake Metroparks continue to work on preservation of the parcels 

on North Island. As of 2013 several parcels were donated or purchased by Lake Metroparks. Lake 

Metroparks indicated that the vegetation on North Island is typical floodplain habitat with Eastern 

cottonwoods dominating. A considerable number of black walnut trees were present. A single butternut 

(Juglans cinerea) was found on North Island in 2006. A population of approximately 30 inland sea-

rockets (Cakile edentula) were found on the beach north of North Island (Urbanski and Pogacnik 2006). 
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Around these islands and in various other channels, numerous marinas provide recreational boating 

opportunities. The need for dredging the recreation channel at the mouth and the back channels 

through the marinas is symptomatic of sedimentation problems from upstream sediment loadings and 

river mouth characteristics. At the mouth, water slows down and sediment settles out as it enters Lake 

Erie. Although the need for continued dredging activities will continue, activities upstream to minimize 

sediment entering the system will aid in minimizing dredging concerns. The Port Authority of Eastlake 

Ohio has the task of annually dredging the mouth of the river to maintain recreational boating 

accessibility. 

 
Figure 15: Anchor Island and North Island near mouth of Chagrin River 

Nearly all of the channel from Lakeshore Blvd. north is armored with steel sheet piling along both banks. 

Borac’s Landing, owned by Borac Riverside Properties LLC, is directly south of Lakeshore Blvd. on the left 

bank of the river. The next 3.8 miles of the Chagrin River are either constricted by levees, entrenchment, 

or natural constrictions due to high shale cliffs. Just downstream of the confluence with the East Branch 

of the Chagrin, at river mile 4.6, are remnants of a low head dam at Daniels Park. This dam was created 

around 1920 to impound water for the City of Willoughby municipal water supply. The impoundment 

has not been used as a water supply source since the 1970s. The dam breached in January 2005, which 

has resulted in headcutting upstream as the river adjusts to its new elevation. Restoration of the Chagrin 

River is needed at Daniels Park to address hydromodification caused by remnants of the dam, 
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streambank erosion near one of the baseball fields south of State Route 84, and streambank erosion and 

channel migration at the East Branch Confluence near State Route 84.  

Corporation Creek is the first tributary to the Chagrin River upstream of Lake Erie and drains 

approximately 5.3 square miles. Corporation Creek forms a westerly loop channel in the river thus is 

sometimes referred to as the West Branch of the Chagrin River. Near the mouth this tributary provides 

an access point for recreational boating at the Port Authority of Eastlake Ohio boat ramp. The 

headwaters of this stream exhibit highly urbanized watershed characteristics including a large retention 

basin owned by the City of Willoughby north of the intersection of State Route 2 and Vine Street. The 

stream flows through several residential subdivisions before crossing under Erie Road and reaching a 

property protected by the City of Eastlake known as the Syracuse Property. Historically the culvert under 

Erie road has caused overtopping of the road due to lack of stormwater management, past 

development, floodplain removal, and clogging of the culvert with woody debris. Downstream of the 

Syracuse Property the stream is a low gradient stream with a sandy substrate. The stream flows north 

through open property owned by Cleveland Electric Illuminating Company (CEI) before entering the 

Chagrin River. At the confluence of the Chagrin River and Corporation Creek is a small island with 

numerous residences. These homes on West Island Drive are prone to flooding and occasionally must be 

evacuated because of safety concerns. In 2008, Ohio EPA designated this stream as WWH and Seasonal 

Salmonid Habitat (SSH) use. 

 
Figure 16: Corporation Creek corridor  
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Ward/Newell Creek enters the main channel one mile upstream of Lake Erie. In Mentor, the creek is 

referred to as Newell Creek, while it is called Ward Creek in Eastlake and Willoughby. The creek drains 

7.8 square miles of commercial, industrial, and higher density residential development. Approximately 

28% of this area is covered by a hard surface such as roads, buildings, or parking lots (Figure 23). 

Research shows that small urban streams with greater than 15% impervious cover have a low 

probability of meeting water quality standards and those exceeding 25% imperviousness are not at all 

likely to attain standards. Due to the age of the development in this area, much of this impervious cover 

does not have stormwater management practices to treat the volume, peak discharge, rates, or quality 

of stormwater. The lower corridor of this stream in Willoughby runs through the Lost Nation Golf Course 

and is a greenspace corridor in Eastlake with a land management agreement with Lake Metroparks; 

however, this section still does not meet Ohio EPA standards largely due to the stormwater discharges 

and habitat modifications. 

 
Figure 17: Ward-Newell Creek Corridor 

2.2 Summary of Biological Trends for Town of Willoughby-Creek Chagrin River HUC-12  
The entire lower mainstem of the Chagrin River is in full attainment of its warmwater habitat aquatic life 

use designation. Ward Creek is in non-attainment of its warmwater habitat aquatic life use designation. 

There are no Ohio EPA monitoring locations located on Corporation Creek and no biological information 

is available for Corporation Creek. However, it is likely the creek serves as seasonal salmonid habitat due 
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to its proximity to Lake Erie. Further investigations are needed to determine the extent the tributary is 

utilized.  

 
Figure 18: Ward-Newell Creek Corridor 

Table 5: Ohio EPA Assessment Points in the Town of Willoughby-Chagrin River HUC-12 
Station 

ID 
Sample Station Name River Mile 

(Drainage 
Area) 

ALU Type Fish 
Sample 

Yr 

IBI 
Score 

IBI 
Desc. 

MIwb 
Score 

MIwb 
Desc. 

Bug 
Sample 

Year 

ICI 
Score 

ICI 
Desc. 

QHEI 

0 
CHAGRIN R. AT WILLOUGHBY @ 

TODD FIELD RESTORATION 
AREA 

4.2 (246) 
Full 

WWH 
2013 48 VG 8.63 G 2013 42 VG 81.5 

1 
CHAGRIN R. AT WILLOUGHBY, 

DST. MENTOR AVE. (U.S. RT. 20) 
3.9 (246) 

Full 
WWH 

2013 43 G 8.05 MG 2013 NA NA 76.8 

2 
CHAGRIN R. @ PARK OFF 

REEVES RD. 
2.72 
(250) 

Full 
WWH 

2004 44 G 7.82 MG 2004 NA NA NA 

3 
CHAGRIN R. AT EASTLAKE, 0.5 
MI. UPST. LAKE SHORE BLVD. 

1.5 (251) 
Full 

WWH 
2003 44 G 7.83 MG 2003 NA NA 78.5 

4 
WARD CREEK @ PUMP 

STATION AT CULDESAC OFF 
REEVES RD. 

0.8 (7.4) 
Non 

WWH 
2004 32 F NA NA 2004 NA NA 68.5 

P = Poor, F = Fair, MG = Marginally Good, G= Good, VG = Very Good, E = Exceptional 
Full attainment status is highlighted in blue, partial in yellow, and non attainment in red. Scores leading to partial or non 

attainment at a WWH sampling point are bolded in red. Poor QHEI scores are highlighted in orange and fair QHEI scores are 
yellow. No numerical criteria are available 
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Table 6: General narrative ranges for QHEI (QHEI Manual June 2006) 

Narrative rating 

QHEI Range  

Headwaters Larger Streams  

Excellent  > 70 > 75 

Good  55 to 69 60 to 74 

Fair  43 to 54 45 to 59  

Poor  30 to 42 30 to 44 

Very Poor  < 30 < 30 

Table 7: Biological criteria applicable to rivers and streams in the Erie-Ontario Lake Plain 

Biological Index Assessment Method Biological Criteria for the Applicable Aquatic Life Use Designations1 

WWH EWH MWH 

IBI Headwater 40 50 24 

Wading 38 50 24 

Boat 40 48 24 / 30 

MIwb Wading 7.9 9.4 6.2 

Boat 8.7 9.6 5.8 / 6.6 

ICI All 34 46 22 
1 Coldwater habitats (CWH), limited warmwater habitat (LWH), resource waters (LRW) and seasonal salmonid habitat (SSH) do not have associated numeric 

biological criteria 

2.3 Summary of NPS Pollution Causes and Associated Sources for Town of Willoughby-

Chagrin River HUC-12  
The Town of Willoughby-Chagrin River HUC-12 is the most developed Chagrin River subwatershed and 

advancing urbanization is threatening its ranking. The high degree of impervious cover decreases the 

areas in which water can be naturally soaked up by plants and infiltrated into the soil. This can increase 

peak discharge and volume rates as well as pollutant loading, leading to increased problems with 

flooding and streambank erosion. High impervious surface coverage, loss of riparian habitat, and 

associated sediment, nitrogen, and phosphorus loading to waterways are major concerns. Although the 

Chagrin River is attainment of its warmwater aquatic life use, major bank erosion issues are evident, 

posing a threat to water quality.  

      
Figure 19: Stormwater from parking lot at          Figure 20: Bank erosion on the mainstem of the Chagrin River,  
Willoughby Municipal Center                 Erie Road Park (photo source: CRWP, July 25, 2018) 
(photo source: CRWP, September 2016)  
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Corporation Creek has a history of erosion problems and has suffered from impacts of bank levees and 

riparian removal due to development and power line easements. Lack of floodplain access is a major 

issue and restoration work may help water access floodplain features for energy dissipation and 

sediment deposition.   

Ward Creek suffers from extensive stormwater runoff, with about 25% of the watershed in urban land 

use. The Ward Creek sub-catchment drains the highest amount of impervious surface in the Chagrin 

River watershed. Land types contributing to impervious cover include residential and commercial 

sources as well as a Lost Nation Municipal Golf Course and Lost Nation Airport. Likely stressors include 

excessive energy from impervious area runoff, siltation, flow alteration, and loss of riparian habitat. 

(Chagrin River TSD, 2006). 

Table 8: Causes and sources of impairment in the Town of Willoughby-Chagrin River HUC-12 (Ohio Integrated Report, 2016) 

2.4 Additional Information for Determining Critical Areas and Developing Strategies for 
Town of Willoughby-Chagrin River HUC-12  

The Lake Erie Shore Erosion Management Plan (LESEMP)  

The LESEMP for Bratenahl to Grand River: Reach 05 is being developed by the Ohio Department of 

Natural Resources through a partnership between the Office of Coastal Management, Division of 

Wildlife, and Division of Geological Survey. The plan provides information on causes of shore erosion 

and recommendations for management. The plan notes that the most common shore structure is 

concrete rubble placed along the bluff face or toe. This technique is ineffective, and the rubble tends to 

be displaced by wave action. One of the recommendations is to encourage growth of native vegetation 

along the bank slope to help hold the soil in place to prevent erosion from runoff and weathering. The 

plan recommends that shoreline projects be coordinated, as complex interaction between structures 

during wave conditions can limit effectives and cause accelerated erosion onsite or on adjacent 

properties.  

 

CRWP gathered feedback from members of the public at the August 21, 2018 public meeting at Eastlake 

City Hall to aid in the development of the critical areas. 

Chapter 3: Critical Area Conditions and Restoration Strategies 

3.1 Overview of Critical Areas  
The Town of Willoughby-Chagrin River watershed is impacted by urban development. Major issues 

include commercial and residential impervious areas contributing to stormwater runoff, stream channel 

modification, and riparian deforestation. Critical areas were developed to reflect these issues and 

address causes and sources of impairment.   

 

Critical Areas include: 

Causes of Impairment: Sources of Impairment: 

sedimentation/siltation urban runoff/storm sewers 

other flow regime alterations  

organic enrichment (sewage) biological indicators  

nutrient/eutrophication biological indicators  
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Table 9: Critical Area Nomenclature 

Critical Area Name 

FEMA Floodplain 

Corporation Creek Subwatershed 

Newell/Ward Creek Subwatershed 

 
Additional Critical Areas may be developed and included in subsequent versions of the Town of Willoughby-
Chagrin River NPS-IS and submitted to Ohio EPA and U.S. EPA for approval.  

Figure 21: Town of Willoughby – Chagrin River Critical Areas 

3.2 Critical Area 1: Conditions, Goals, and Objectives for FEMA Floodplain  

3.2.1 Detailed Characterization 

Critical Area 1 – The FEMA designated floodplain (Figure 16) addresses sections within the HUC12 that 

have experienced a loss of riparian area and are home to a high level of impervious surface which leads 

to insufficiently-controlled stormwater runoff that in turn alters stream channel form, pattern, and 



Town of Willoughby-Chagrin River 
04110003-04-03 

NPS-IS 

  26 

profile. These riparian areas that are no longer hydrologically connected to the streams are not able to 

adequately intercept pollutants before entering the waterways.  

3.2.2 Detailed Biological Conditions 

Sampling by Ohio EPA during the 2003, 2004, and 2013 watershed assessment showed full attainment at 

each of the five points on the main stem of the Chagrin River.  

Table 10: Sampling Point Information 

Station Station Name 
River 
Mile 

Year Fish/Invertebrates 
Monitored 

IBI ICI QHEI 

502400 
Chagrin R. at Willoughby @ Ridge 

Rd. (ST. RT. 84) 
4.9 2013 45 / Good N/A 81 

302247 
Chagrin R. at Willoughby @ Todd 

Field Restoration Area 
4.2 2013 

48 / Very 
Good 

42 / Very 
Good 

81.50 

D01Q04 
Chagrin R. at Willoughby, Dst. 

Mentor Ave. (US. RT. 20) 
3.9 2013 43 / Good N/A 76.80 

D01G06 Chagrin R. @ Park Off Reeves Rd. 2.8 2004 44 / Good N/A N/A 

D01Q03 
Chagrin R. at Eastlake, 0.5 MI. Upst. 

Lake Shore Blvd. 
1.5 2003 44 / Good N/A 78.50 

3.2.3 Detailed Causes and Sources  

The causes and sources of impairment in Critical Area 1 are listed in the Integrated Water Quality Report 

for 2018 from Ohio EPA for the entire HUC-12. Attainment status within the critical area is threatened 

by upstream impairments.  

Table 11: Causes and Sources of Impairment in Critical Area 1 

Causes of Impairment Sources of Impairment 

Nutrient/eutrophication biological 
indicators 

Urban runoff/storm sewers 

Organic enrichment (sewage) biological 
indicators 

 

Sedimentation/siltation  

Other flow regime alterations  

3.2.4 Goals and Objectives for the Critical Area  

The goal for Critical Area 1 is to maintain the Chagrin River’s full attainment of its WWH aquatic life use 

designation.  

Goal 1: Maintain a QHEI score of ≥81 at RM 4.95. 
Achieved: Site currently has a QHEI score of 81. 

Goal 2: Maintain an IBI score of ≥45 at RM 4.95. 
Achieved: Site currently has an IBI score of 45. 

Goal 3: Maintain an MIWB score of ≥8.73 at RM 4.95. 
Achieved: Site currently has an MIWB score of ≥8.73. 

Goal 4: Attain an ICI score of ≥34 at RM 4.95. 
Not Achieved: Site currently has an ICI narrative of Good 
(score range of 34-40). 
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Goal 5: Maintain a QHEI score of ≥81.50 at RM 4.2. 
Achieved: Site currently has a QHEI score of 81.50. 

Goal 6: Maintain an IBI score of ≥48 at RM 4.2. 
Achieved: Site currently has an IBI score of 48. 

Goal 7: Maintain an MIWB score of ≥8.63 at RM 4.2. 
Achieved: Site currently has an MIWB score of 8.63. 

Goal 8: Maintain an ICI score of ≥42 at RM 4.2. 
Achieved: Site currently has an ICI score of 42. 

Goal 9: Maintain a QHEI score of ≥76.80 at RM 3.9. 
Achieved: Site currently has a QHEI score of 81.50. 

Goal 10: Maintain an IBI score of ≥43 at RM 3.9. 
Achieved: Site currently has an IBI score of 48. 

Goal 11: Maintain an MIWB score of ≥8.05 at RM 3.9. 
Achieved: Site currently has an MIWB score of 8.05. 

Goal 12: Attain an ICI score of ≥34 at RM 3.9. 
Not Achieved: Site currently has an ICI narrative of Good 
(score range of 34-40). 
 

Goal 13: Attain a QHEI score of ≥75 at RM 2.8. 
Not Achieved: No current QHEI score for the site. 

Goal 14: Maintain an IBI score of ≥44 at RM 2.8. 
Achieved: Site currently has an IBI score of 44. 
 

Goal 15: Attain an MIWB score of ≥7.9 at RM 2.8. 
Not Achieved: Site currently has an MIWB score of 
7.82. 

Goal 16: Attain an ICI score of ≥34 at RM 2.8. 
Not Achieved: Site currently has an ICI narrative of Very 
Good (score range of 42-44). 

Goal 17: Maintain a QHEI score of ≥78.50 at RM 1.5. 
Achieved: Site currently has a QHEI score of 78.50. 

Goal 18: Maintain an IBI score of ≥44 at RM 1.5. 
Achieved: Site currently has an IBI score of 44. 

Goal 19: Attain an MIWB score of ≥7.9 at RM 1.5. 
Not Achieved: Site currently has an MIWB score of 
7.83. 

Goal 20: Attain an ICI score of ≥34 at RM 1.5. 
Not Achieved: Site currently has an ICI narrative of Good 
(score range of 34-40). 

To achieve these goals for Critical Area 1, the following objectives need to be achieved: 

Objective 1: Reforest 56 acres of riparian area with native vegetation. 

Objective 2: Restore 6 acres of wetland habitat, including removal and treatment of non-native invasive 

plant species.  

*This objective is based on estimated proportion of wetlands requiring restoration. 

Objective 3: Reforest 8 acres of wetland buffer areas with native vegetation. 

Objective 4: Restore 2,726 linear feet of in-stream habitat using natural channel design features and 

principles along the main stem of the Chagrin River (e.g. restoration of floodplain access, streambank 

stabilization using bioengineering techniques).  

*This objective is based on estimated proportion of open stream segments requiring restoration. 
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Objective 5: Permanently protect existing high-quality riparian areas along the Chagrin River 

• Riparian setback adoption for the City of Eastlake, City of Willoughby.  

As these objectives are implemented, water quality monitoring (both project-related and regularly 
scheduled monitoring) will be conducted to determine progress toward meeting the identified goals 
(i.e., water quality standards). These objectives will be reevaluated and modified if determined to be 
necessary. For instance; many agricultural BMPs can be “stacked” (a systems approach) that will also 
incrementally improve the quality and quantity of runoff and drainage waters and in-stream water 
quality. When reevaluating, the committee 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: Conditions, Goals, and Objectives for Corporation Creek Subwatershed 

3.3.1 Detailed Characterization 

Critical Area 2 – The Corporation Creek subwatershed (Figure 16) drains approximately 2.96 square 

miles in the Cities of Eastlake and Willoughby. This subwatershed contains the highest percentage of 

impervious area within the Town of Willoughby – Chagrin River HUC12.  

Land cover is largely residential throughout the subwatershed. A large concentration of commercial 

businesses is present in the southwestern corner near SR 2 and US Route 20. 

3.3.2 Detailed Biological Conditions 

No biological information is available for the Corporation Creek subwatershed. The Ohio EPA 2003-04 

Biological and Water Quality Study of the Chagrin River and Selected Tributaries recommended the 

designation of Seasonal Salmonid Habitat to Corporation Creek based on a confirmed rainbow trout 

(steelhead) present in February 2006 by Lake County SWCD staff. The 2003 EnviroScience, Inc. 

Conceptual Mitigation Plan for Restoration of Corporation Creek noted “a large number of fish were 

observed within the pools, and foraging or spawning activity was noticed in riffle areas downstream of 

the culvert pipe by Cyprinid (i.e. minnow) species.”  

CRWP staff (Level 2 Qualified Data Collectors) conducted additional habitat assessments in 2018 at the 

confluence of Corporation Creek and the Chagrin River. The reach received a QHEI score of 38.25 (poor). 

3.3.3 Detailed Causes and Sources  

The causes and sources of impairment in Critical Area 2 are listed in the Integrated Water Quality Report 

for 2018 from Ohio EPA for the entire HUC-12. Attainment status within the critical area is threatened 

by upstream impairments.  
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Table 12: Causes and Sources of Impairment in Critical Area 2 

Causes of Impairment Sources of Impairment 

Nutrient/eutrophication biological 
indicators 

Urban runoff/storm sewers 

Organic enrichment (sewage) biological 
indicators 

 

Sedimentation/siltation  

Other flow regime alterations  

3.3.4 Goals and Objectives for the Critical Area  

Goal 1: Attain a QHEI score of ≥55 at RM 0.0 on 
Corporation Creek. 
Not Achieved: Site currently has a QHEI score of 38.25 
(Level 2 QDC – CRWP staff). 

Goal 2: Attain an IBI score of ≥40 at RM 0.0 
Corporation Creek. 
Not Achieved: No Ohio EPA monitoring locations are 
present on Corporation Creek.   

Goal 3: Attain an MIWB score of ≥7.9 at RM 0.0 
Corporation Creek. 
Not Achieved: No Ohio EPA monitoring locations are 
present on Corporation Creek.   

Goal 4: Attain an ICI score of ≥34 at RM 0.0 
Corporation Creek.  
Not Achieved: No Ohio EPA monitoring locations are 
present on Corporation Creek.   

 

To achieve these goals for Critical Area 2, the following objectives need to be achieved: 

Objective 1: Reforest 27 acres of riparian buffer with native vegetation. 

*This objective is based on revegetating a 75-foot buffer along 30% of Corporation Creek and its 

tributaries. 

Objective 2: Restore 10 acres of wetland and wetland buffer habitat, located downstream of residential 

properties, including removal and treatment of non-native invasive plant species.  

*This objective is based on estimated proportion of wetlands requiring restoration. 

Objective 3: Restore 1,861 linear feet of in-stream habitat using natural channel design features and 

principles (e.g. restoration of floodplain access, streambank stabilization using bioengineering 

techniques).  

*This objective is based on estimated proportion of open stream segments requiring restoration. 

Objective 4: Install green infrastructure and stormwater retrofits in Corporation Creek subwatershed. 

• Treat 82 acres of residential property with green infrastructure and stormwater retrofits (e.g. 

rain gardens, rain barrels, downspout disconnection, bioretention, permeable pavement) to 

reduce pollutant loads, stormwater volumes, and flashiness. 

*This objective is based on an estimated 10% participation of residential homeowners.  

Objective 5: Reduce average impervious surface coverage to 10% in the Corporation Creek 

subwatershed. 

• Remove 517 acres of impervious surface. 

Objective 6: Permanently protect existing high-quality riparian areas along the Chagrin River 

• Riparian setback adoption for the City of Eastlake, City of Willoughby, Village of Lakeline  
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As these objectives are implemented, water quality monitoring (both project-related and regularly 
scheduled monitoring) will be conducted to determine progress toward meeting the identified goals 
(i.e., water quality standards). These objectives will be reevaluated and modified if determined to be 
necessary. For instance, many agricultural BMPs can be “stacked” (a systems approach) that will also 
incrementally improve the quality and quantity of runoff and drainage waters and in-stream water 
quality. When reevaluating, the committee 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 

3.4 Critical Area 3: Conditions, Goals, and Objectives for Newell/Ward Creek Subwatershed 

3.4.1 Detailed Characterization 

Critical Area 3 – The Newell/Ward Creek subwatershed (Figure 16) drains approximately 9.43 square 

miles in the Cities of Eastlake, Mentor, and Willoughby and the Village of Kirtland Hills. This 

subwatershed contains the second highest percentage of impervious area within the Town of 

Willoughby – Chagrin River HUC12. The Ohio EPA sampling point on Newell/Ward Creek indicates that 

this stream is in non-attainment of its warmwater habitat designation due to sedimentation/siltation, 

flow regime alterations, organic enrichment (sewage), and nutrient/eutrophication. The Ohio EPA 2003-

04 Biological and Water Quality Study of the Chagrin River and Selected Tributaries indicates that “urban 

runoff is extensive (about 25% of the watershed is in urban land use) and include residential and 

commercial sources as well as a golf course and airport.”  

The Newell/Ward Creek subwatershed contains the highest percentage of non-residential developed 

property area within the Town of Willoughby-Chagrin River. The Great Lakes Mall is the largest, single 

commercial retail site within the City of Mentor and contains 7% of all impervious land areas within the 

Newell/Ward Creek subwatershed.  

3.4.2 Detailed Biological Conditions 

Sampling by Ohio EPA during the 2004 watershed assessment showed non-attainment of warmwater 

habitat at the sampling point on Newell/Ward Creek (RM 0.9). The QHEI score was 68.50 and the IBI 

score was 32 (fair). The Ohio EPA 2003-04 Biological and Water Quality Study of the Chagrin River and 

Selected Tributaries recommended Newell/Ward Creek to be designated as WWH aquatic life use and 

Seasonal Salmonid Habitat. Rainbow trout were confirmed as present (April 2005 and February 2006) by 

Lake County SWCD staff. The study also indicates that “excessive water energy from impervious area 

runoff, siltation, and loss of riparian habitat are likely stressors on biology given the urban nature of the 

watershed and should be the focus of future water quality studies.” 

CRWP staff conducted additional habitat assessments in 2018 at the confluence of Newell/Ward Creek 

and the Chagrin River (RM 0.1). The reach received a QHEI score of 36.5 (poor). 

3.4.3 Detailed Causes and Sources  

The causes and sources of impairment in Critical Area 3 are listed in the Integrated Water Quality Report 

for 2018 from Ohio EPA for the entire HUC-12. Attainment status within the critical area is threatened 

by upstream impairments.  
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Table 13: Causes and Sources of Impairment in Critical Area 1 

Causes of Impairment Sources of Impairment 

Nutrient/eutrophication biological 
indicators 

Urban runoff/storm sewers 

Organic enrichment (sewage) biological 
indicators 

 

Sedimentation/siltation  

Other flow regime alterations  

3.4.4 Goals and Objectives for the Critical Area  

Goal 1: Maintain a QHEI score of ≥68.50 at RM 0.9. 
Achieved: Site currently has a QHEI score of 68.50. 

Goal 2: Attain an IBI score of ≥40 at RM 0.9. 
Not Achieved: Site currently has an IBI score of 32. 

Goal 3: Attain an MIWB score of ≥7.9 at RM 0.9. 
Not Achieved: No current MIWB score for the site. 

Goal 4: Attain an ICI score of ≥34 at RM 0.9. 
Not Achieved: Site currently has an ICI narrative of 
Fair (score range of 14-28). 

To achieve these goals for Critical Area 3, the following objectives need to be achieved: 

Objective 1: Reforest 74 acres of riparian buffer in areas that flow through commercial or high-density 

residential properties.  

*This objective is based on revegetating a 75-foot riparian buffer in 30% of the target area.  

Objective 2: Restore 16 acres of wetland and wetland buffer habitat, located downstream of non-

residential properties, including removal and treatment of non-native invasive plant species. 

*This objective is based on estimated proportion of wetlands requiring restoration. 

Objective 3: Restore 3,753 linear feet of in-stream habitat using natural channel design features and 

principles (e.g. restoration of floodplain access, streambank stabilization using bioengineering 

techniques).  

*This objective is based on estimated proportion of open stream segments requiring restoration. 

Objective 4: Install green infrastructure and stormwater retrofits in Newell/Ward Creek subwatershed. 

• Treat 59 acres of non-residential (commercial, industrial, institutional) green infrastructure and 

stormwater retrofits (e.g. bioretention, permeable pavement, depaving, etc.) to reduce 

pollutant loads, stormwater volumes, and flashiness. 

*This objective is based on an assumed 10% participation rate by non-residential landowners within the 

critical area. 

Objective 5: Permanently protect existing high-quality riparian areas along the Chagrin River 

• Riparian setback adoption for the City of Eastlake, City of Kirtland Hills, City of Mentor, City of 

Willoughby 

As these objectives are implemented, water quality monitoring (both project-related and regularly 
scheduled monitoring) will be conducted to determine progress toward meeting the identified goals 
(i.e., water quality standards). These objectives will be reevaluated and modified if determined to be 
necessary. For instance; many agricultural BMPs can be “stacked” (a systems approach) that will also 
incrementally improve the quality and quantity of runoff and drainage waters and in-stream water 
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quality. When reevaluating, the committee 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 

Chapter 4: Projects and Implementation Strategy 
This section outlines projects and evaluations that are believed to be necessary to remove the 

impairments on the Town of Willoughby-Chagrin River 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 Town of Willoughby-Chagrin River 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 Table 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 Town of Willoughby-Chagrin 

River HUC-12. 

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 Town of Willoughby-Chagrin River HUC-12.  

Project Summary Sheets are included for short term projects or any project that is considering seeking 
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funding soon.  Only those projects with complete Project Summary Sheets will be considered for state 

and federal NPS program funding. 

The Town of Willoughby-Chagrin River HUC-12 Critical Areas are based on the nonattainment status of 

the ALU designation at Newell/Ward Creek and the amount of impervious surface area and developed 

land in the watershed. 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, needs funding, in progress).  This Overview Table is intended to show a prioritized path 

toward the restoration of the Town of Willoughby-Chagrin River HUC-12. 

4.1: Critical Area Overview Table: Town of Willoughby-Chagrin River Watershed HUC-12 

(04110003 04 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 

2 1-4 4 & 5 1 Classic Park LID 
City of 

Eastlake 
Long 
Term 

$95,000 319 

2 1-4 4 2 
Edison Drive 

Bioswale 
City of 

Eastlake 
Long 
Term 

$180,000 319 

2 1-4 4 & 5 3 
Erie Road Park 

Stormwater 
Retrofit 

City of 
Eastlake 

Short 
Term 

$212,000 319 

Altered Stream and Habitat Restoration Strategies   

1 & 3 
CA 1: 1-20 
CA 3: 1-4 

CA 1: 1 & 4 
CA 3: 1 & 3 

4 
Newell/Ward 

Creek Confluence 
Restoration 

City of 
Eastlake 

Short 
Term 

$389,204 319, WRRSP, GLRI 

1 & 2 
CA 1: 1-20 
CA 2: 1-4 

CA 1: 2 & 3 
CA 2: 2 

5 
South Riverview 
Drive Wetland 

Restoration 

City of 
Eastlake 

Short 
Term 

$252,000 319, H2Ohio 

1 & 2 
CA 1: 1-20 
CA 2: 1-4 

CA 1: 1 & 4 
CA 2: 1 & 3 

6 
Erie Road Park 
Chagrin River 
Stabilization 

City of 
Eastlake 

Short 
Term 

$379,148 

319, Lakeshore 
Improvement Fund, 

Partner 
Contributions 

 

1 & 2 
CA 1: 1-20 
CA 2: 1-4 

CA 1: 4 
CA 2: 3 

7 
Daniel’s Park Dam 
Remnant Removal 

City of 
Willoughby 

Short 
Term 

$250,000 

319, WRRSP, GLRI, 
SOGL, Project 

Partner 
Contributions 

3 1-4 3 8 
Newell Creek 
Dam Removal 

City of 
Mentor 

Long 
Term 

$300,000 
319, GLRI, Project 

Partner 
Contributions 

1 & 2 
CA 1: 1-20 
CA 2: 1-4 

CA 1: 2 & 3 
CA 2: 2 

9 
North Riverview 
Drive Wetland 

Restoration 

City of 
Eastlake 

Long 
Term 

$1,500,000 319, WRRSP, H2Ohio 

2 1-4 1 & 3 10 
Yachtsman’s Cove 
Corporation Creek 

Restoration 

City of 
Eastlake 

Long 
Term 

$240,000 319 

2 1-4 1 & 2 11 

Yachtsman’s Cove 
Corporation Creek 

Floodplain 
Restoration 

City of 
Eastlake 

Long 
Term 

$700,000 319 
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2 1-4 1 & 2 12 

Erie Road 
Corporation Creek 

Wetland 
Restoration 

City of 
Eastlake 

Long 
Term 

$1,700,000 319, H2Ohio 

2 1-4 2 13 
Roberts Road 

Wetland 
Restoration 

City of 
Eastlake 

Long 
Term 

$520,000 319, H2Ohio 

3 1-4 1 & 3 14 

Newell Creek 
Dam Removal and 

Stream 
Restoration 

City of 
Mentor 

Short 
Term 

$300,000 319 

4.2 Project Sheets for Town of Willoughby-Chagrin River NP-SIS  
Nine 

Element 

Criteria 

Information needed Explanation 

n/a Title Newell/Ward Creek Confluence Restoration 

criteria 

d 

 

Project Lead Organization & 

Partners 

The City of Eastlake, Port Authority of Eastlake, Ohio, Chagrin River Watershed Partners, Private 

property owners 

criteria 

c 

HUC-12 and Critical Area HUC: 041100030403 Town of Willoughby-Chagrin River 

Critical Area #: 1 & 3 

criteria 

c 

Location of Project 35988 Reeves Road 

Eastlake, Ohio 44095 

Coordinates: 41.669394, -81.423313 

n/a Which strategy is being 

addressed by this project? 

Altered Stream and Habitat Restoration Strategies 

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

criteria 

g 

Short Description A stream restoration project at the mouth of Newell/Ward Creek in Eastlake, Ohio to address 

the nutrient/eutrophication, organic enrichment, sedimentation/siltation, and other flow 

regime alterations within Newell/Ward Creek. This project will help maintain the attainment of 

the Chagrin River’s warmwater habitat aquatic life use downstream.  

criteria 

g 

Project Narrative This project highlights an effective public-private partnership between the City of Eastlake and 

private landowners. This project will reduce sediment and nutrient loads to Newell/Ward 

Creek, Chagrin River, and Lake Erie by stabilizing a total of 500 feet of the eroding eastern and 

western streambank of Newell/Ward Creek, and the northern streambank of the Chagrin River 

using bioengineering methods and revegetating 0.25 acres of adjacent riparian area along the 

Chagrin River and Newell/Ward Creek. The left (eastern) streambank of Newell/Ward Creek 

and right (northern) streambank of the Chagrin River has been eroding for several years. The 

streambank is 12 feet high at the confluence of Newell/Ward Creek and the Chagrin River. In 

September 2018, this site’s BEHI (Rosgen 2001) score was High (29.75). Factors causing erosion 

at the confluence include lack of adequate riparian buffer, increasing amount of impervious 

surface along Newell/Ward Creek, and high flow events on the Chagrin River. Addressing the 

erosion problems is needed to ensure that Newell/Ward Creek and the Chagrin River at this 

site as well as downstream continues to support healthy fish and macroinvertebrate 

communities.  

This project will include a bio-engineering approach to help stabilize the eastern bank of 

Newell/Ward Creek and the northern bank of the Chagrin River and reduce the annual load of 
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eroded sediment. This may include a bank stabilization method such as using bendway weirs to 

redirect the thalweg away from the eroding bank and toward the center of the channel. These 

bendway weirs would be keyed into the bank to prevent Newell Ward Creek and the Chagrin 

River from cutting behind them. 

This project will address the impairments in this area of Town of Willoughby subwatershed as 

well as improve water quality and enhance habitat.  

criteria 

d 

Estimated Total cost Design/Permitting: $85,000 
Construction: $279,204 
Grant Management/Education and Outreach: $10,000 
Restoration Oversight: $15,000 
Total Project Cost: $389,204  
 

Costs may need to be updated at time of grant application. 

criteria 

d 

Possible Funding Source Ohio EPA 319, GLRI, WRRSP, Contributions from Project Partners 

criteria 

a 

Identified Causes and Sources Causes: Nutrient/eutrophication biological indicators, organic enrichment (sewage) biological 

indicators, sedimentation/siltation, other flow regime alterations 

Sources: Urban runoff/storm sewers 

criteria  

b & h 

 

Part 1: How much 

improvement is needed to 

remove the NPS impairment 

for the whole Critical Area? 

Critical Area 1, Objective 1: Reforest 56 acres of riparian area with native vegetation. 

Critical Area 1, Objective 4: Restore 2,726 linear feet of in-stream habitat using natural 

channel design features and principles (e.g. restoration of floodplain access, streambank 

stabilization using bioengineering techniques).  

Critical Area 3, Objective 1: Reforest 74 acres of riparian buffer in areas that flow through 

commercial or high-density residential properties.  

Critical Area 3, Objective 3: Restore 3,753 linear feet of in-stream habitat using natural 

channel design features and principles (e.g. restoration of floodplain access, streambank 

stabilization using bioengineering techniques). 

Part 2: How much of the 

needed improvement for the 

whole Critical Area is 

estimated to be accomplished 

by this project?  

This project will improve the functional capacity of the riparian corridor to 500 feet of 

Newell/Ward Creek and addresses 0.4% of Objective 1 and 18% of Objective 4 in Critical Area 1 

and 0.3% of Objective 1 and 13% of Objective 4 in Critical Area 3.  

Part 3: Load Reduced? Nitrogen Reduction: 183.5 lbs/year 

Phosphorus Reduction: 70.7 lbs/year 

Sediment Reduction: 99.8 tons/year  

criteria i How will the effectiveness of 

this project in addressing the 

NPS impairment be 

measured? 

CRWP or the implementation consultant will conduct post-construction QHEI and BEHI 

assessments. If the project is funded through the Ohio EPA 319 program, staff from the OEPA-

DSW Ecological Assessment Unit will perform both pre- and post-project monitoring. 

criteria 

e 

Information and Education Project information will be shared with the public and other potential implementors of stream 

restoration projects through outreach mechanisms including one website post, social media 

updates, and a presentation at the CRWP Board of Directors meeting. The project will also be 

highlighted in CRWP’s annual report.  

 

Nine 
Element 
Criteria 

Information needed Explanation 

n/a Title South Riverview Drive Wetland Restoration Project 
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criteria d 

 

Project Lead Organization 

& Partners 

The City of Eastlake, Port Authority of Eastlake, Ohio, Chagrin River Watershed Partners, Lake 

County Stormwater Management Department, DeMilta Sand and Gravel, Inc.  

criteria c HUC-12 and Critical Area HUC: 041100030403 Town of Willoughby-Chagrin River 

Critical Area #: 1 & 2 

criteria c Location of Project Eastlake, Ohio 44095 

Coordinates: 41.657064, -81.421499 

n/a Which strategy is being 

addressed by this project? 

Altered Stream and Habitat Restoration Strategies 

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

criteria g Short Description A restoration project to improve functionality and intercept stormwater flow by creating 1-2 

acres of floodplain wetland habitat. This project will re-establish ecological function to an 

aquatic system by restoring wetland habitat. Improved water quality will result by reducing 

overall discharge volume and peak runoff rate via wetland retention; and through treatment 

(i.e., settling suspended solids, filtration, and nutrient uptake by plants in the wetland.) 

criteria g Project Narrative This project was highlighted in the Corporation Creek Green Infrastructure Study of 2018 

prepared for the City of Eastlake by GPD Group. The project site is located in a low laying area 

of the watershed and is within the 100-year floodplain of Corporation Creek. A 1.2-acre wetland 

will be restored within the existing floodplain to mitigate high frequency storm flooding and 

improve water quality.  

Overland flow travels north from properties to the south, this wetland restoration will intercept 

flow and permit the collection of sediment from adjacent properties.  

This project will address the impairments in this area of Town of Willoughby subwatershed as 

well as improve water quality and enhance habitat.  

criteria d Estimated Total cost Design/Permitting: $65,000 

Construction: $252,000 

Grant Management/Education and Outreach: $10,000 

Restoration Oversight: $15,000 

Total Project Cost: $342,000  

 

Costs may need to be updated at time of grant application. 

criteria d Possible Funding Source Ohio EPA 319, GLRI, WRRSP, Contributions from Project Partners 

criteria a Identified Causes and 

Sources 

Causes: Nutrient/eutrophication biological indicators, organic enrichment (sewage) biological 

indicators, sedimentation/siltation, other flow regime alterations 

Sources: Urban runoff/storm sewers 

criteria  

b & h 

 

Part 1: How much 

improvement is needed 

to remove the NPS 

impairment for the whole 

Critical Area? 

Critical Area 1, Objective 2: Restore 6 acres of wetland habitat, including removal and 

treatment of non-native invasive plant species.  

 

Critical Area 1, Objective 3: Reforest 8 acres of wetland buffer areas with native vegetation. 

 

Critical Area 2, Objective 2: Restore 10 acres of wetland and wetland buffer habitat, located 

downstream of residential properties, including removal and treatment of non-native invasive 

plant species. 

Part 2: How much of the 

needed improvement for 

the whole Critical Area is 

estimated to be 

This project will improve the functional capacity of the floodplain to 1.2 acres of the 

Corporation Creek subwatershed and addresses 20% of Objective 2 and 15% of Objective 3 in 

Critical Area 1 and 12% of Objective 2 in Critical Area 2. 
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accomplished by this 

project?  

Part 3: Load Reduced? Nitrogen Reduction: 7.8 lbs/year 

Phosphorus Reduction: 3.1 lbs/year 

Sediment Reduction: 0.9 tons/year  

criteria i How will the effectiveness 

of this project in 

addressing the NPS 

impairment be 

measured? 

CRWP or the implementation consultant will conduct post-construction QHEI and BEHI 

assessments. If the project is funded through the Ohio EPA 319 program, staff from the OEPA-

DSW Ecological Assessment Unit will perform both pre- and post-project monitoring. 

criteria e Information and 

Education 

Project information will be shared with the public and other potential implementors of stream 

restoration projects through outreach mechanisms including one website post, social media 

updates, and a presentation at the CRWP Board of Directors meeting. The project will also be 

highlighted in CRWP’s annual report.  

 

Nine 
Element 
Criteria 

Information needed Explanation 

n/a Title Erie Road Park Chagrin River Restoration 

criteria d 

 

Project Lead Organization & 

Partners 

The City of Eastlake, Port Authority of Eastlake, Ohio, Chagrin River Watershed Partners, Lake 

County Port and Economic Development Authority, Lake County Stormwater Management 

Department, Lake County Commissioners 

criteria c HUC-12 and Critical Area HUC: 041100030403 Town of Willoughby-Chagrin River 

Critical Area #: 1 & 2 

criteria c Location of Project 221 Erie Road 

Eastlake, Ohio 44095 

Coordinates: 41.669338, -81.431232 

n/a Which strategy is being 

addressed by this project? 

Altered Stream and Habitat Restoration Strategies 

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

criteria g Short Description A streambank stabilization project along a side channel of the Chagrin River at Erie Road Park 

in Eastlake, Ohio to address the nutrient/eutrophication, organic enrichment, 

sedimentation/siltation, and other flow regime alterations within the Chagrin River. This 

project will help maintain the attainment of the Chagrin River’s warmwater habitat aquatic 

life use downstream.  

criteria g Project Narrative This project highlights a partnership between the City of Eastlake, the Port Authority of 

Eastlake, Ohio, the Lake County Commissioners, and the Lake County Port and Economic 

Development Authority. This project will reduce sediment and nutrient loads to Corporation 

Creek, the Chagrin River, and Lake Erie by stabilizing a total of 375 feet of the eroding 

streambank along a side channel of the Chagrin River using bioengineering methods, 

removing debris and stabilizing approximately 80 feet of Corporation Creek, and 

revegetating 0.55 acres of adjacent riparian area along the Chagrin River and Corporation 

Creek. This project is one aspect of a larger public access project occurring at Erie Road park, 

which includes improving an existing boat ramp, armoring the streambank immediately 

adjacent to the boat ramp, installing permeable pavement parking areas, installing access 

drives, and other general park improvements. The left (southern) streambank of the Chagrin 

has been eroding for several years. The streambank is 4-5 feet high at the project site 
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location. In September 2018, this site’s BEHI (Rosgen 2001) score was Very High (36). Factors 

causing erosion at the confluence include lack of riparian buffer, increasing amount of 

impervious surface along Corporation Creek and the Chagrin River, and high flow events on 

the Chagrin River. Addressing the erosion problems is needed to ensure that the Chagrin 

River at this site as well as downstream continues to support healthy fish and 

macroinvertebrate communities and so the Chagrin River can remain in full attainment of its 

warmwater habitat aquatic life use designation.  

This project will include a bio-engineering approach to help stabilize the southern bank of 

the Chagrin River and reduce the annual load of eroded sediment. This may include a bank 

stabilization method such as using bendway weirs or large woody debris to redirect the 

thalweg away from the eroding bank and toward the center of the channel. These bendway 

weirs or large woody debris would be keyed into the bank to prevent the Chagrin River from 

cutting behind them. The project will also include the removal of debris from the streambank 

along Corporation Creek and the stabilization of the bank in this area with grading and 

vegetation.  

This project will address the impairments in this area of Town of Willoughby subwatershed 

as well as improve water quality and enhance habitat. 

criteria d Estimated Total cost Design/Permitting: $85,000 

Construction: $269,148 

Grant Management/Education and Outreach: $10,000 

Restoration Oversight: $15,000 

Total Project Cost: $379,148 

criteria d Possible Funding Source Ohio EPA 319, GLRI, WRRSP, Contributions from Project Partners 

criteria a Identified Causes and Sources Causes: Nutrient/eutrophication biological indicators, organic enrichment (sewage) biological 

indicators, sedimentation/siltation, other flow regime alterations 

Sources: Urban runoff/storm sewers 

criteria  

b & h 

 

Part 1: How much 

improvement is needed to 

remove the NPS impairment 

for the whole Critical Area? 

Critical Area 1, Objective 1: Reforest 56 acres of riparian area with native vegetation. 

Critical Area 1, Objective 4: Restore 2,726 linear feet of in-stream habitat using natural 

channel design features and principles (e.g. restoration of floodplain access, streambank 

stabilization using bioengineering techniques).  

Critical Area 2, Objective 1: Reforest 27 acres of riparian buffer with native vegetation. 

Critical Area 2, Objective 3: Restore 1,861 linear feet of in-stream habitat using natural 

channel design features and principles (e.g. restoration of floodplain access, streambank 

stabilization using bioengineering techniques). 

Part 2: How much of the 

needed improvement for the 

whole Critical Area is 

estimated to be accomplished 

by this project?  

This project will improve the functional capacity of the riparian corridor to 375 feet of the 

Chagrin River and 80 feet of Corporation Creek and addresses 0.9% of Objective 1 and 16% of 

Objective 4 in Critical Area 1 and 2% of Objective 1 and 20% of Objective 3 in Critical Area 2. 

Part 3: Load Reduced? Nitrogen Reduction: 53.3 lbs/year 

Phosphorus Reduction: 31 lbs/year 

Sediment Reduction: 30.9 tons/year 

criteria i How will the effectiveness of 

this project in addressing the 

NPS impairment be 

measured? 

CRWP or the implementation consultant will conduct post-construction QHEI and BEHI 

assessments. If the project is funded through the Ohio EPA 319 program, staff from the 

OEPA-DSW Ecological Assessment Unit will perform both pre- and post-project monitoring. 

criteria e Information and Education Project information will be shared with the public and other potential implementors of 

stream restoration projects through outreach mechanisms including one website post, social 

media updates, and a presentation at the CRWP Board of Directors meeting. The project will 

also be highlighted in CRWP’s annual report.  
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Nine 
Element 
Criteria 

Information needed Explanation 

n/a Title Daniel’s Park Dam Remnant Removal 

criteria d 
 

Project Lead Organization & 
Partners 

City of Willoughby, Village of Waite Hill 
Chagrin River Watershed Partners (CRWP), Western Reserve Land Conservancy (WRLC) 

criteria c HUC-12 and Critical Area HUC: 041100030403 Town of Willoughby-Chagrin River  
Critical Area 1 
 

criteria c Location of Project 41.631018, -81.401431 
Daniel’s Park  
38401 Johnnycake Ridge Rd. 
Willoughby, OH 44094 
RM 4.9  

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

Altered Stream & Habitat Restoration 
  

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

criteria g Short Description This project will remove dam remnants from the Chagrin River and stabilize approximately 200 
LF of the Chagrin River to improve stream hydraulics and aquatic habitat in Willoughby, Ohio at 
Daniel’s Park.  

criteria g Project Narrative A lowhead dam in the Chagrin River was built in 1920 to create a municipal water supply pool 
that was used for this purpose until the 1970s. The plunge pool of the dam created dangerous 
conditions and resulted in multiple injuries and deaths. The dam breached in 2005 and 
remnants of the structure remain in the river channel on parcels owned by the City and 
Andrews Osborne Academy. 
 
This project will restore 200 feet of the Chagrin River by removing lowhead dam remnants 
within the stream channel. This project will greatly reduce sediment loading and protect 
downstream attainment status. The removal of these dam remnants would greatly benefit fish 
and recreation. 
 
CRWP conducted a QHEI immediately downstream of the dam remnants in June 2018. The site 
received a score of 65.5 (“Good” narrative). CRWP, the City of Willoughby, and Western 
Reserve Land Conservancy will collaborate to implement the project. 
 
A project sheet is also included in the Griswold Creek-Chagrin River NPS-IS for the Riparian 
Restoration & Streambank Stabilization at Daniels Park. The restoration plan for the Chagrin 
River includes stabilizing 685 feet of the eroding western bank of the Chagrin River south of 
State Route 84 using bioengineering methods and restoring 1.5 acres of riparian vegetation.  
The native plants will help stabilize the banks and filter runoff before it reaches the river. The 
restoration approach will likely include bendway weirs, a bankfull bench, and riparian 
restoration along the western bank with removal of the point bar on the eastern bank and 
realigning the transverse riffle. An additional project sheet is included in the East Branch 
Chagrin River NPS-IS for the East Branch Confluence Restoration. This includes restoring 700 
feet of the East Branch and 0.6 acres if riparian wetland south of State Route 84 at the mouth 
of the East Branch. The conceptual plan restores the East Branch by realigning the channel to a 
more stable configuration and removing the influence of the former water intake structures on 
the flow hydraulics. Most or part of the old channel will become an oxbow wetland.  

criteria d Estimated Total cost $250,000 
 
Costs may need to be updated at time of grant application. 

criteria d Possible Funding Source 319, WRRSP, GLRI, Sustain Our Great Lakes, Contributions from Project Partners 

criteria a Identified Causes and 
Sources 

Causes: Nutrient/eutrophication biological indicators, organic enrichment (sewage) biological 
indicators, sedimentation/siltation, other flow regime alterations 

Sources: Urban runoff/storm sewers 

criteria  
b & h 

 

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

The objectives for Critical Area 1 include: 
Objective 1: Reforest 56 acres of riparian area with native vegetation. 
Objective 2: Restore 6 acres of wetland habitat, including removal and treatment of non-native 
invasive plant species. 
Objective 3: Reforest 8 acres of wetland buffer areas with native vegetation. 
Objective 4: Restore 2,726 linear feet of in-stream habitat using natural channel design 
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features and principles. 
 
This project is important for maintaining the Chagrin River’s downstream attainment status. 
The Chagrin River is currently in full attainment of it warmwater aquatic life use at Chagrin R. 
At Willoughby @ Ridge Rd. (St. Rt. 84), RM 4.95. This project will help maintain or improve the 
IBI score of 45.0 (Goal 2), the ICI of 34 or better (Goal 4), the MIWB of 8.73 (Goal 3), and the 
QHEI score of 81.0 (Goal 1). The Chagrin River is also in full attainment at all other downstream 
assessment points heading North towards Lake Erie, including the Chagrin R. At Willoughby @ 
Todd Field Restoration Area (RM 4.20), The Chagrin R. At Willoughby, Dst. Mentor Ave. (U.S. 
Rt. 20) (RM 3.90), The Chagrin R. @ Park Off Reeves Rd (RM 2.72), And Chagrin R. At Eastlake, 
0.5 Mi. Upst. Lake Shore Blvd. (RM 1.50).  This project is of critical importance for maintaining 
the attainment of water quality standards downstream. Furthermore, the Chagrin River is 
considered Seasonal Salmonid Habitat (capable of supporting salmonids from October to May) 
and is a highly popular fishing destination, with stream fishing available at Daniel’s Park, Todd 
Field off Route 20, and Gilson Park off Lost Nation Road. The Ohio DNR Division of Wildlife 
stocks steelhead yearly.  

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

This project will improve the functional capacity of the riparian corridor to approximately 200 
feet of the Chagrin River and addresses 7% of Objective 4. 

Part 3: Load Reduced? Nitrogen Reduction: 1.4 lbs/year 

Phosphorus Reduction: 0.5 lbs/year 

Sediment Reduction: 1.0 tons/year 

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

CRWP or the implementation consultant will conduct post-construction QHEI and BEHI 
assessments. If the project is funded through the Ohio EPA 319 program, staff from the OEPA-
DSW Ecological Assessment Unit will perform both pre- and post-project monitoring.  Ohio EPA 
will monitor the project site as well as the sampling station at Chagrin River RM 4.95 in the 
“Willoughby-Chagrin River” HUC-12 downstream of the “East-Branch- Chagrin River” HUC-12.  

criteria e Information and Education Project information will be shared with the public and other potential implementors of stream 
restoration projects through outreach mechanisms including one website post, social media 
updates, and a presentation at the CRWP Board of Directors meeting. The project will also be 
highlighted in CRWP’s annual report. 

 

Nine 
Element 
Criteria 

Information needed Explanation 

n/a Title Erie Road Park Stormwater Retrofit 

criteria d 

 

Project Lead Organization & 

Partners 

The City of Eastlake, Chagrin River Watershed Partners 

criteria c HUC-12 and Critical Area HUC: 041100030403 Town of Willoughby-Chagrin River 

Critical Area 2: Corporation Creek Subwatershed 

criteria c Location of Project 221 Erie Road 

Eastlake, Ohio 44095 

Coordinates: 41.669338, -81.431232 

n/a Which strategy is being 

addressed by this project? 

Urban Sediment and Nutrient Reduction Strategies  

criteria f Time Frame Short-Term (Priority) (1-3 yr) 
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criteria g Short Description This project includes the installation of a permeable pavement parking lot and bioretention 

to reduce stormwater impacts to Corporation Creek and the Chagrin River at Erie Road Park 

in the City of Eastlake. 

criteria g Project Narrative This green infrastructure and public access project is located at Erie Road Park in Eastlake, 

Ohio. The public property is at the confluence of the Chagrin River and Corporation Creek. 

Erie Road Park is the only public access point designated for boating in the City of Eastlake. 

The entrance to the park is on the east side of Erie Road. There is a gravel drive leading to a 

parking area and building on the west side of Corporation Creek used by the Chagrin River 

Salmon Association and Chagrin River Kayak and Paddleboard Rental. The park consists of a 

launch for canoes/kayaks to the east of the building.  

This project will include the construction of approximately 1,125 square feet of permeable 

pavement, adjacent to a 1,860 square foot permeable pavement area that has been 

designed and funded for construction as of Fall 2020. The access drive to the park is to be 

entirely rebuilt with asphalt (19,380 SF) with a bioretention area of approximately 1,125 

square feet on the southeastern side of the drive. The permeable pavement and 

bioretention will help treat additional runoff and provide parking for visitors. Asphalt will be 

installed in the drive lane areas between the permeable pavement parking areas. 

 

The design for the permeable pavement, access drive, and bioretention has been funded 

through the Ohio Department of Natural Resources Coastal Management Assistance Grant 

Program. An RFP for the design services was released in Fall 2020 with a contractor expected 

to be selected by December 2020. 

 

Flooding in the Corporation Creek subwatershed of the Chagrin River is a major hazard to 

public health and safety in the City of Eastlake and a contributor of nonpoint source pollution 

to Corporation Creek and the Chagrin River. This subwatershed contains the highest 

percentage of impervious area within the Chagrin River watershed. This project will treat 

approximately 25,270 square feet at Erie Road Park and help to reduce the amount of 

sediment and nutrients entering Corporation Creek, the Chagrin River, and Lake Erie. The 

existing access drive and parking area consists of approximately 1 foot of asphalt grindings 

and cinders on top of 1.5 feet of silty clay. Infiltration tests conducted at the site in 2018 

indicated that the top 2.5 feet of material exhibited negligible infiltration with a greatly 

improved infiltration rate at depths of 3-3.5 feet. The park does not contain storm sewer 

infrastructure so all stormwater on site follows the existing grade directly into Corporation 

Creek, or into a tributary located on site which flows into Corporation Creek. A stormwater 

retrofit at this site would allow for the stormwater to be treated before entering Corporation 

Creek and the Chagrin River. 

 

This project will also enhance access to a new ADA compliant canoe and kayak launch for 

paddlers of all abilities to access the Chagrin River and Lake Erie. Public access along Lake 

Erie’s shoreline is generally very limited, as 87% is privately owned. Erie Road Park is the only 

public boat access on the Chagrin River and only public access point to Lake Erie within 15 

miles of coast. Paddlers starting at Erie Road Park can access Lake Erie and Anchor Island, a 

permanently preserved public green space. Additional improvements, including an access 

path and permeable pavement with ADA parking spaces are needed to make the site fully 

accessible to individuals with disabilities. 

criteria d Estimated Total cost Permeable Pavement and Bioretention: $75,970 

Earthwork: $19,414 

Native Planting: $9,454 

Total 319 Construction Budget: $104,838 

 

Funding for Construction Secured as of Fall 2020: 

- $5,083 – Lakeshore Improvement Fund, Lake County 

- $19,292 – ODNR NatureWorks 

- $20,500 – Private donations 

- $61,970 – City Contribution 

 

Total project construction: $211,638 

 

Design: Funded by ODNR CMAG ($30,000) 
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criteria d Possible Funding Source Ohio EPA 319, GLRI, WRRSP, Contributions from Project Partners 

criteria a Identified Causes and Sources Causes: Nutrient/eutrophication biological indicators, organic enrichment (sewage) biological 

indicators, sedimentation/siltation, other flow regime alterations 

Sources: Urban runoff/storm sewers 

criteria  

b & h 

 

Part 1: How much 

improvement is needed to 

remove the NPS impairment 

for the whole Critical Area? 

Objective 1: Reforest 27 acres of riparian buffer with native vegetation. 

Objective 2: Restore 10 acres of wetland and wetland buffer habitat, located downstream of 

residential properties, including removal and treatment of non-native invasive plant species. 

Objective 3: Restore 1,861 linear feet of in-stream habitat using natural channel design 

features and principles (e.g. restoration of floodplain access, streambank stabilization using 

bioengineering techniques). 

Objective 4: Install green infrastructure and stormwater retrofits in Corporation Creek 

subwatershed. 

• Treat 82 acres of residential property with green infrastructure and stormwater retrofits 

(e.g. rain gardens, rain barrels, downspout disconnection, bioretention, permeable 

pavement) to reduce pollutant loads, stormwater volumes, and flashiness. 

Objective 5: Reduce average impervious surface coverage to 10% in the Corporation Creek 

subwatershed. 

• Remove 517 acres of impervious surface. 

Objective 6: Permanently protect existing high-quality riparian areas along the Chagrin River 

• Riparian setback adoption for the City of Eastlake, City of Willoughby, Village of Lakeline 

Part 2: How much of the 

needed improvement for the 

whole Critical Area is 

estimated to be accomplished 

by this project?  

This project will address 0.58 acres of the 82 acres in Objective 4 and 0.06 acres of the 517 

acres in Objective 5 in Critical Area 2. 

Part 3: Load Reduced? Nitrogen Reduction: 2.42 lbs/year 

Phosphorus Reduction: 0.28 lbs/year 

Sediment Reduction: 0.012 tons/year 

criteria i How will the effectiveness of 

this project in addressing the 

NPS impairment be 

measured? 

The effectiveness of this project will be evaluated by post-installation monitoring and 

pollutant load reduction modeling, as well as future downstream monitoring by Ohio EPA to 

measure achievement of full attainment of warmwater habitat at Corporation Creek RM 0.0. 

criteria e Information and Education Project information will be shared with the public and other potential implementors of green 

infrastructure projects through outreach mechanisms including onsite educational signage, 

website posts, social media updates, and a presentation at the CRWP Board of Directors 

meeting. The project will also be highlighted in CRWP’s annual report. 

 

Nine 

Element 

Criteria 

 
Information needed 

 
Explanation 

n/a Title Newell Creek Dam Removal and Stream Restoration 

criteria 

d 

Project Lead Organization & 

Partners 

The City of Mentor, Chagrin River Watershed Partners, Lake County Soil & Water Conservation 

District, Newell Creek Homeowners Association Board of Directors 
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criteria 

c 

HUC-12 and Critical Area HUC: 041100030403 Town of Willoughby-Chagrin River 
 

Critical Area #: 3 Newell/Ward Creek Subwatershed 

criteria 

c 

Location of Project Norton Parkway 

Mentor, Ohio 44060 

Coordinates: 41.6515846°N 81.3461662°W 

n/a Which strategy is being 

addressed by this project? 

Altered Stream and Habitat Restoration Strategies 

criteria f Time Frame Short-term 

criteria Short Description This project will remove a deteriorating dam on Newell Creek just north of Norton Parkway and 

restore 600 feet of stream in Mentor, Ohio to address sedimentation/siltation, lack of 

floodplain access, and flow regime alterations within Newell/Ward Creek. This project will help 

achieve the attainment of the Chagrin River’s warmwater habitat aquatic life use downstream. 

criteria 

g 

Project Narrative This project highlights an effective public-private partnership between the Lake SWCD, The City 

of Mentor, Chagrin River Watershed Partners, and the Newell Creek Board of Directors. The 

project site is located on Newell Creek just north of Norton Parkway in Mentor, Ohio. This 

project is part of a prioritized path toward the restoration of 3,753 linear feet of in-stream 

habitat within the Newell/Ward Creek Subwatershed using natural channel design features 

and principles.  
 

The project will remove an in-line dam and restore 425 feet of stream channel downstream of 

the dam for a total of 600 feet of stream restored. The dam is failing and water flows around 

the structure to the right (facing downstream) during high flow events. The dam is 

approximately 6 feet high and 10 feet wide with a sediment-filled pool that is approximately 

200 feet long and 130 feet wide. Removal of the dam would cause 130,000 cubic feet of 

sediment to be removed or stabilized. 

 

The creek below the dam is characterized by flashy flows and does not have access to the 

floodplain, which has resulted in undercutting and eroding banks. Portions of the channel have 

4 -foot bank heights. Floodplain access will be restored with engineered log jam structures 

using trees harvested from on-site. Restoration of the stream channel will improve floodplain 

access and stabilize eroding banks on 425’ of stream.   

 

The Newell/Ward Creek subwatershed drains approximately 9.43 square miles in the Cities of 

Eastlake, Mentor, and Willoughby and the Village of Kirtland Hills. The Ohio EPA sampling point 

on Newell/Ward Creek indicates that this stream is in non-attainment of its warmwater habitat 

designation due to sedimentation/siltation, flow regime alterations, organic enrichment 

(sewage), and nutrient/eutrophication. Attainment status within the critical area is threatened 

by upstream impairments. 
 

This project will address the impairments of sedimentation, flow regime alterations, bank 

erosion, and lack of floodplain access in this area of the Town of Willoughby-Chagrin River 

subwatershed and help bring Newell/Ward Creek into attainment of its warmwater habitat 

designation by improving the water quality. 

criteria 

d 

Estimated Total cost Design/Permitting: $42,000 

Construction: $212,375 

Grant Management/Education and Outreach: $15,618 

Total Project Cost: $300,000 

 

Costs may need to be updated at time of grant application. 

criteria 

d 

Possible Funding Source Ohio EPA 319 
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criteria 

a 

Identified Causes and Sources Causes: Nutrient/eutrophication biological indicators, organic enrichment (sewage) biological 

indicators, sedimentation/siltation, other flow regime alterations 

 

Sources: Urban runoff/storm sewers 

criteria 

b & 

h 

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

The Goals for Critical Area 3 are as follows: 

   Goal 1: Maintain a QHEI score of ≥68.50 at RM 0.9. Achieved: Site currently has a QHEI score 

of   68.50. 

   Goal 2: Attain an IBI score of ≥40 at RM 0.9. Not Achieved: Site currently has an IBI score of 32. 

   Goal 3: Attain an MIWB score of ≥ 7.9 at RM 0.9. Not Achieved: No current MIWB score for the 

site. 

   Goal 4: Attain an ICI score of ≥34 at RM 0.9. Not Achieved: Site currently has an ICI narrative of 

Fair (score range of 14-28). 

 

The objectives for Critical Area 3 are as follows: 

Objective 1: Reforest 74 acres of riparian buffer in areas that flow through commercial or high-

density residential properties. 

 

Objective 2: Restore 16 acres of wetland and wetland buffer habitat, located downstream of 

non-residential properties, including removal and treatment of non-native invasive plant 

species. 

 

Objective 3: Restore 3,753 linear feet of in-stream habitat using natural channel design 

features and principles (e.g. restoration of floodplain access, streambank stabilization using 

bioengineering techniques). 

 

Objective 4: Install green infrastructure and stormwater retrofits in Newell/Ward Creek 

subwatershed. 

 

Objective 5: Permanently protect existing high-quality riparian areas along the Chagrin River. 

 

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

This project will improve the functional capacity of the riparian corridor to approximately 600 

feet of Newell/Ward Creek. It will accomplish a high percentage of Goals 2, 3 and 4 in this 

stretch by removing the chemical stressors that are limiting to the biological growth, removing 

the sediment which clogs the gills of the fish and macroinvertebrates, decreasing the 

temperature of the water and increasing the dissolved oxygen, and will accomplish 11 % of 

Objective 3. 

 Part 3: Load Reduced? Nitrogen Reduction: --- 93 lbs/year  

Phosphorus Reduction: --- 93 lbs/year 

Sediment Reduction: --- 199 tons/year 

criteria 

i 

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

If the project is funded through the Ohio EPA 319 program, staff from the OEPA- DSW 

Ecological Assessment Unit will perform both pre- and post-project monitoring.  

criteria 

e 

Information and Education Project information will be shared with the public and other potential implementors of stream 

restoration projects through outreach deliverables: 

• 1 fact sheet 

• 1 public meeting 

• 2 press releases 

• 3 website posts 

• Social media updates 

• A presentation at the CRWP Board of Directors meeting  

• Inclusion in CRWP’s and Lake SWCD’s annual reports 

• A video 

• 1 project sign 
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