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Chapter 1: Introduction 
The Griswold Creek-Chagrin River HUC-12 (04110003-04-02) includes the main branch of the Chagrin River below 
the Aurora Branch to above the East Branch. This HUC-12 is relatively large, draining 76.54 square miles. 
Subwatersheds included in this segment are Willey Creek, Pepper/Luce Creek, Griswold Creek, Caves Creek, 
Beecher’s Brook, Upper 40/Foster’s Run, Gulley Brook, and numerous unnamed tributaries.  
 
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 Nine-Element Nonpoint Source 
Implementation Strategic Plans for every HUC-12 watershed in the Chagrin 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 

http://www.crwp.org/
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watershed communities and park districts.  The Plan incorporated recommendations and action steps from the 
Chagrin River Watershed TMDL Study (Ohio EPA, 2007). 
 
The Plan was adopted by the Chagrin River Watershed Board of Directors (formerly 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 Griswold Creek-Chagrin River (04110003 04 02), 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 & 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.  In spite of 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 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. 
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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. There 
are seven HUC-12 subwatersheds.  
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Figure 2: Subwatersheds in the Chagrin River watershed 
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Table 1: Subwatersheds in the Chagrin River watershed 

Subwatershed  HUC-12  
Drainage Area (square 

miles) 
Relationship to Griswold Creek-

Chagrin River HUC-12 

Town of Willoughby-Chagrin River 04110003 04 03 17.97 Adjacent, downstream 

East Branch Chagrin River 04110003 04 01 51.33 Not connected 

Griswold Creek-Chagrin River 04110003 04 02 76.54 - 

Beaver Creek-Chagrin River 04110003 03 04 47.48 Adjacent, upstream 

Silver Creek 04110003 03 01 13.83 Upstream 

McFarland Creek-Aurora Branch 04110003 03 03 20.42 Adjacent, upstream 

Headwaters Aurora Branch  04110003 03 02 37.5 Upstream 

 

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 operated as an Ohio non-profit corporation, 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. Paul Pira, Park Biologist 
with Geauga Park District, provided additional input for the mainstem Griswold-Chagrin River HUC-12 at a 
meeting held at CRWP offices on December 19, 2016. 
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Figure 3: NPS-IS Input Session, December 8, 2016 

  
Watershed planning in the Chagrin River watershed is a cooperative effort not only with CRWP members, but also 
with input and review by various local, county and state agencies.  Sections of the East Branch-Chagrin River HUC-
12 NPS-IS Plan address the programs and involvement of each of these stakeholders: 

• Ohio Environmental Protection Agency 

• Ohio Department of Natural Resources 

• Cleveland Museum of Natural History 

• Geauga County SWCD 

• Cuyahoga County SWCD 

• Geauga County General Health District 

• Cuyahoga County Board of Health 

• Western Reserve Land Conservancy 

• Northeast Ohio Regional Sewer District (NEORSD)  
CRWP will continue to update and refine this document as further information is gathered from our members and 
stakeholders and milestones are reached in the implementation of the Griswold Creek-Chagrin River HUC-12 NPS-
IS Plan. 
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Chapter 2: HUC-12 Watershed Characterization and Assessment Summary 

2.1 Summary of HUC-12 Watershed Characterization 

2.1.1 Physical and Natural Features 

The Griswold Creek-Chagrin River HUC-12 is located within Ohio’s Erie-Ontario Lake Plains (EOLP) Ecoregion 
(Chagrin River TSD, 2006, p. 3). This subwatershed drains 76.54 square miles and includes the main branch of the 
Chagrin River below the Aurora Branch to above the East Branch. Tributaries in this subwatershed include Willey 
Creek, Pepper/Luce Creek, Griswold Creek, Caves Creek, Beecher’s Brook, Upper 40/Foster’s Run, Gulley Brook, 
and numerous unnamed tributaries.  Although historic wetland coverage in the HUC-12 was 3.08%, current 
wetland coverage is 1.1%, indicating a 61.50% loss of wetlands in this HUC-12. There are 163 wetlands within this 
watershed identified through the National Wetlands Inventory (NWI) (Ohio EPA Integrated Report 2016). 
Freshwater forested/shrub wetland is predominant along significant stretches of the Chagrin River, Willey Creek, 
and Griswold Creek.  
 

 
Figure 4: Wetland types in Griswold Creek-Chagrin River HUC-12 (Source: NWI) 
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Table 2: Wetland types, acreage, and percent of total in the Griswold Creek-Chagrin River subwatershed (Source: NWI). 
Type Acres Percent of total 

Riverine 546.83 36.50 
Freshwater Forested/Shrub Wetland 486.56 32.47 
Freshwater Pond 379.75 25.34 
Freshwater Emergent Wetland 62.71 4.19 
Lake 22.50 1.50 
Total  1498.35 100.00 

 
The subwatershed includes parts of Lake, Geauga, and Cuyahoga Counties. Communities with at least part of their 
boundary within the watershed include Willoughby, Wickliffe, Willoughby Hills, Highland Heights, Wickliffe, Waite 
Hill Village, Kirtland, Gates Mills, Lyndhurst, Chester, Mayfield Village, Mayfield Heights, Pepper Pike, Hunting 
Valley, Russell Township, Moreland Hills, Orange Village, Chagrin Falls Village, Chagrin Falls Township, Woodmere, 
Beachwood, Solon, and Bentleyville. As of January 2017, the current CRWP member organizations in the Griswold 
Creek-Chagrin River HUC-12 are: Willoughby, Willoughby Hills, Wickliffe, Waite Hill Village, Kirtland, Gates Mills, 
Mayfield Village, Mayfield Heights, Pepper Pike, Hunting Valley, Russell Township, Moreland Hills, Orange Village, 
Chagrin Falls Village, Chagrin Falls Township, Woodmere, Solon, Bentleyville, Geauga Park District, and Cleveland 
Metroparks, representing over 78% of the current land area in the subwatershed. 
 
Predominant soil types in the Griswold Creek-Chagrin River subwatershed include Mahoning silt loam, 2 to 6 
percent slopes (18.2% of the subwatershed), Ellsworth silt loam, 6 to 12 percent slopes (6.2%), Mahoning silt 
loam, 0 to 2 percent slopes (5.8%), Mahoning-Urban land complex, 2 to 6 percent slopes (5.6%), and Ellsworth-
Urban land complex, 6 to 18 percent slopes (4.2%).  
 
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. Type A and B soils are predominant along the Chagrin 
River corridor, but types C, B/D, C/D, and D together total 84.6 percent of the watershed.   
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Figure 5: Hydrologic Soil groups in the Griswold Creek-Chagrin River HUC-12 (Source: USDA) 
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Table 3: Hydrologic soil groups in the Griswold Creek-Chagrin River (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. 

8.5 

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. 

1.3 

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. 

5.8 

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. 

64.9 

A/D Dual 
Class 

First letter is for drained areas and the second is for undrained areas  0.0 

B/D Dual 
Class 

First letter is for drained areas and the second is for undrained areas  2.5 

C/D Dual 
Class  

First letter is for drained areas and the second is for undrained areas  11.4 

NA  Not rated or not available  5.4 

 
The major geologic types in this subwatershed are Berea Sandstone and Bedford Shale, Ohio Shale, Coldwater 
Shale, and Allegheny and Pottsville Groups. Ohio Shale of the Devonian period is predominant along the 
mainstem of the Chagrin River.  
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Figure 6: Bedrock geology in the Griswold Creek-Chagrin River HUC-12 (Source: USGS) 
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The Griswold Creek-Chagrin River watershed is home to many rare, threatened, and endangered species. Status is 
based on Ohio DNR’s, “Ohio’s Listed Species” publication (updated March 2016) and “2014-2015 Rare Native Ohio 
Plants Status List.” 

 
Table 4: Rare, Threatened, and Endangered Species in Griswold Creek-Chagrin River HUC-12 (Source: Ohio DNR) 

Identifier  Common name Scientific name Protected status 
in Ohio  

Location found  Year 

0 
Round-Leaved Dogwood 

Cornus rugosa Potentially 
Threatened  

Chagrin River 
Forest Preserve  

1985 

1 
Winter Wren 

Troglodytes troglodytes Special Interest North Chagrin 
Reservation  

1984 

2 
Canada Buffalo-Berry 

Shepherdia canadensis Potentially 
Threatened 

South Chagrin 
Reservation  

1981 

3 
Baltic Rush 

Juncus balticus Potentially 
Threatened 

  1980 

4 
Flat-Leaved Rush 

Juncus platyphyllus State 
Endangered  

Chagrin River 
Forest Preserve 

1975 

5 
Canada Buffalo-Berry 

Shepherdia canadensis Potentially 
Threatened  

Chagrin River 
Forest Preserve 

1985 

6 
Solitary Vireo 

Vireo solitarius  North Chagrin 
Reservation 

1986 

7 
Simple Willow-Herb 

Epilobium strictum State 
Threatened  

  1957 

8 
Spotted Coral-Root 

Corallorhiza maculata Potentially 
Threatened  

Hach-Otis State 
Nature Preserve 

1999 

9 
Fringed Gentian 

Gentianopsis crinita Potentially 
Threatened 

Chagrin River 
Forest Preserve 

1975 

10 
Solitary Vireo 

Vireo solitarius  North Chagrin 
Reservation 

1986 

11 
Fringed Gentian 

Gentianopsis crinita Potentially 
Threatened 

Hach-Otis State 
Nature Preserve 

2000 

12 
Canada Buffalo-Berry 

Shepherdia canadensis Potentially 
Threatened 

  1988 

13 Dark-Eyed Junco Junco hyemalis Special Interest   1986 

14 
Tamarack 

Larix laricina Potentially 
Threatened 

South Chagrin 
Reservation 

1955 

15 
Dark-Eyed Junco 

Junco hyemalis Special Interest North Chagrin 
Reservation 

1986 

16 
Weak Spear Grass 

Poa languida Potentially 
Threatened 

  1988 

17 
Canada Buffalo-Berry 

Shepherdia canadensis Potentially 
Threatened 

  1996 

18 
Fringed Gentian 

Gentianopsis crinita Potentially 
Threatened 

  1980 

19 
Round-Leaved Dogwood 

Cornus rugosa Potentially 
Threatened 

  1988 

20 
Indiana Bat 

Myotis sodalis Endangered North Chagrin 
Reservation 

1997 

21 
Shining Ladies'-Tresses 

Spiranthes lucida Potentially 
Threatened 

Chagrin River 
Forest Preserve 

1975 

22 
Dark-Eyed Junco 

Junco hyemalis Special Interest South Chagrin 
Reservation 

1988 

23 
Dark-Eyed Junco 

Junco hyemalis Special Interest  Chagrin River 
Forest Preserve 

1994 

24 
Great Lakes Crayfish 

Orconectes propinquus Species of 
Concern  

  1965 

25 
Fringed Gentian 

Gentianopsis crinita Potentially 
Threatened  

  1981 

26 
Canada Buffalo-Berry 

Shepherdia canadensis Potentially 
Threatened  

Chagrin River 
Forest Preserve 

1975 
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Figure 7: Dark-eyed Junco (Junco hyemalis). Source: Gates Mills Land Conservancy webpage. Noted as “Birds Often Seen in 
Gates Mills.” 
 

2.1.2 Land Use and Protection 

Land use in the Griswold Creek-Chagrin River subwatershed is characterized as 52.80% developed, 38.60% forest, 
6.30% grass/pasture, 1.80% row crops, and 0.50% other (Ohio EPA Integrated Report 2016). 2010 data from 
NOAA’s Coastal Analysis Change Program (CCAP) shows the dominant types of developed land use in the HUC-12 
are deciduous forest and low intensity rural and suburban development.  

 
Figure 8:  Land use in Griswold Creek-Chagrin River HUC-12 (Source: Ohio EPA Integrated Report) 

 
Table 5: Land use in Griswold Creek-Chagrin River HUC-12 (Source: CCAP) 

Cover Classification  Area (acres)  % of HUC-12  

Developed, High Intensity 448.17 0.92 

Developed, Medium Intensity 1438.2 2.97 

Developed, Low Intensity 11258.59 23.23 

Developed, Open Space 8957.46 18.48 

Cultivated Crops 847.39 1.75 

Pasture/Hay 722.41 1.49 

Grassland 804.17 1.66 

Deciduous Forest 21114.42 43.56 
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Evergreen Forest 607.43 1.25 

Mixed Forest 108.77 0.22 

Scrub/Shrub 916.77 1.89 

Palustrine Forested Wetland 896.41 1.85 

Palustrine Scrub/Shrub Wetland 37.59 0.08 

Palustrine Emergent Wetland 21.66 0.04 

Bare land 31.09 0.06 

Open Water 261.58 0.54 

 
Much of the riparian area along the Chagrin River mainstem is deciduous forest. However, medium and high 
intensity development predominate along the west-most edge of this subwatershed and may encroach upon 
existing low intensity development and forested areas.   
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Figure 9: Land use in Griswold Creek-Chagrin River HUC-12 (Source: CCAP) 
 
 
Much of the Griswold Creek-Chagrin River subwatershed is designated as Priority Conservation Areas (PCAs). 
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). 
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Figure 10: Balanced Growth planning in Griswold Creek-Chagrin River HUC-12 
 
Table 6: Status of Watershed Assessment Units for Griswold Creek-Chagrin River (Ohio EPA Integrated Report 2016). 

Category  Score Category Definitions 

Human Health 5 Impaired; TMDL needed 
Recreation 4A Impaired; TMDL not needed, TMDL complete1  
Aquatic Life 5 Impaired; TMDL needed 
PDW Supply 0 No waters currently used for water supply  
Priority Points  5 1 to 20 range 

 

1While Ohio has completed these TMDLs and they were approved by U.S. EPA, in March 2015 in Fairfield Cty. Bd.of Commrs. v. Nally, 143 
Ohio St. 3d 93, 2015-Ohio-991, the Ohio Supreme Court determined that “A TMDL established by Ohio EPA pursuant to the Clean Water 
Act is a rule that is subject to the requirements of R.C. Chapter 119, the Ohio Administrative Procedure Act.”  

 

This HUC-12 includes the following protected areas:  
- Cleveland Metroparks  
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o Two large Metroparks, North Chagrin Reservation (located in Mayfield Village, Willoughby Hills, 
and Gates Mills) and South Chagrin Reservation (located in Bentleyville, Solon, and Moreland 
Hills) contribute substantive protected land within the Griswold-Chagrin subwatershed. 

o Manakiki Golf Course in Willoughby is also operated by Cleveland Metroparks.  
- Lake Metroparks  

o Pete’s Pond Preserve is a partnership between Wickliffe City Schools and Lake Metroparks. The 
school district owns the property and the park district leases and manages it. Pete’s Pond (19 
acres) is located behind Wickliffe High School and was constructed sometime between 1947 and 
1951. 

o Gully Brook Park includes more than one mile of Gully Brook and its watershed.  
o Pleasant Valley Park was once a commercial nursery and now features 2,000 feet of fishable 

stream.  
o Pine Ridge Country Club  

- Geauga Park District  
o Bessie Benner Metzenbaum Park is a 68.6-acre tract of park land in Chester Township adjacent 

to the Bessie Benner Metzenbaum Sheltered Industries and Opportunity School. A mature 
beech-maple woods covers 49 acres of the property. A majority of the area surrounding Griswold 
Creek and its tributaries is wetland, with approximately 7 total acres in the park.  

o Becvar Nature Preserve is a 67-acre preserve located on Dines Road, south of Bessie Benner 
Metzenbaum Park in Russell Township. Approximately 63 acres is deciduous forest (Valuation of 
Ecosystem Services-Geauga Park District Report, 2013).  

o Orchard Hills Park  
- ODNR Division of Natural Areas and Preserves 

o Audubon Society of Greater Cleveland’s Hach-Otis Wildlife Sanctuary and dedicated State Nature 
Preserve in Willoughby Hills overlooks the Chagrin State Scenic River valley. The preserve is 
primarily beech-maple-oak mixed mesophytic forest with Eastern hemlock. Trailing arbutus, pink 
moccasin flower, and red trillium have been found here 
(http://naturepreserves.ohiodnr.gov/hachotis). The Audubon Society engages in preservation 
and maintenance of these areas as valuable bird and ecosystem habitat (WAP, 2011, p. 34).  

- Western Reserve Land Conservancy 
o The Sherwin Preserve is located in Waite Hill.   

- Municipal / Township Parks  
o City of Willoughby  

▪ Daniels Park  
o City of Wickliffe 

▪ Nehls Park: located at 2330 Buena Vista Dr, includes restrooms, small ball field, skating 
pond, playground equipment, picnic tables and grills  

o City of Willoughby Hills  
▪ Garfield Park: located at the Northeast corner of Chardon and River Roads, used for 

soccer  
▪ Campbell Park: located immediately behind City Hall, features two covered pavilions, 

playground, tennis courts, and basketball court  
▪ Roemisch Fields: located behind Community Center, features one covered pavilion and 

several baseball diamonds 
o Russell Township Park Commission 

▪ Russell Uplands Preserve: 123 acres, located at Russell Road and state Route 87, gently 
rolling ridges cut by deep ravines, pond  

o Village of Moreland Hills 
▪ Forest Ridge Preserve is in Moreland Hills at Chagrin River Road. Access is 0.5 miles north 

of the South Woodland and Chagrin River roads intersection. This preserve includes 
upland forests, streams, hiking trails, and a pond with a fishing pier.  

http://naturepreserves.ohiodnr.gov/hachotis
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o College / University property   
▪ Case Western Reserve University: 381 acres at Squire Valleevue and Valley Ridge Farms 

in Hunting Valley, used for research and recreation  
▪ Ursuline College in Pepper Pike  

- Private golf courses  
o Beechmont Country Club, Orange Village  
o Chagrin Valley Country Club, Chagrin Falls  
o The Club at Hillbrook, Chagrin Falls 

- Cemeteries 
- Churches   
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Figure 11: Protected areas in Griswold Creek-Chagrin River HUC-12 
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Much of the land in Gates Mills along the Chagrin River corridor is protected by the Gates Mills Land Conservancy. 
The Gates Mills Land Conservancy is funded through the proceeds from a tax levy for the conservation, protection 
and preservation of land, water, forests or wetlands areas in their scenic, open or wooded condition or as suitable 
habitat for fish, plants or wildlife, that includes the acquisition of property or interests therein deemed necessary 
to carry out these purposes.  The Gates Mills Land Conservancy currently owns 218 acres of land and has 
conservation easements and deed restrictions on an additional 451 acres for a total of 699 acres preserved in 
perpetuity.  
 

 
Figure 12: Gates Mills Land Conservancy Protected land 
 
Table 7: Properties protected by Gates Mills Land Conservancy (Source: Gates Mills Land Conservancy Virtual Tour 
webpage) 

# Name Address Group Acres About  

1 River Road South 2077 Chagrin River Road 
Gates Mills, OH 44040 

CE 5.3 Dr. Tim Nice and his wife Sarah have placed a 
conservation easement on five acres of 
meadow on the east bank of the river. 

2 Wick Woods at 
River’s Edge 

Chagrin River Road 
between Berkshire Road 
and Beverly Lane 

FOP 20.0 In the river flood plain and situated on River 
Road, the Douglas Wick Family has donated 20 
acres of dense pine forest to the Conservancy. 

3 The Artz Property 1810 County Line Road 
Gates Mills, OH 44040 

CE 16.0 Philip and Mauri Artz have preserved much of 
their land by restricting development to one 
house on 16 acres overlooking the valley and 
river. 

4 River Flood Plains River Road south of Wilson 
Mills 
Gates Mills, OH 44040 

FOP 3.5 With the generous assistance of a neighboring 
property owner, GMLC was able to purchase 
3.5 acres of wetland and wooded riverfront. 

5 Feller Curves Riverview Sub-division 
Gates Mills, OH 44040 

FOP 4.5 On the east bank, the Feller Family made a gift 
of 4.5 acres to GMLC with no restrictions. 

6 River Lowlands Riverview Road 
Gates Mills, OH 44040 

FOP 2.8 GMLC and a group of villagers, including 
families on Riverview Road, purchased this 
piece of unique riverfront land from the estate 
of a former resident. 

7 Battles Road 506 Battles Road 
Gates Mills, OH 44040 

CE 15.0 Darhl Foreman and Erminie Bartelmez placed a 
conservation easement on 15 acres of land 

https://maps.google.com/?daddr=undefined
https://maps.google.com/?daddr=undefined
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extending from the east bank of the river all 
the way to Battles Road. 

8 River Bend 7464 Saddleback Lane 
Gates Mills, OH 44040 

CE-CH 26.1 Brent and Patrice Clapacs donated a 
conservation easement on 26 acres extending 
from the riverbank to Saddleback Lane. The 
easement is co-held with Western Reserve 
Land Conservancy. 

9 Northeast River 
Bank 

7406 Rogers Road 
Gates Mills, OH 44040 

CE 24.1 At the north end of the Village, Dan and Rindy 
Collister protected over 1/2 mile of riverbank 
by conserving their 24 acres 

10 The Elizabeth Wade 
Sedgewick Property 

1987 Berkshire Road 
Gates Mills, OH 44040 

CE 14.0 Stretching above Berkshire Road are 14 acres 
on which Elizabeth Wade Sedgwick has given 
GMLC an easement stipulating that only one 
house may exist on this property. 

11 Smith Woods Woodstock Road 
Gates Mills, OH 44040 

FOP 19.3 Shortly after the Conservancy was formed, 
Thelma Smith made a gift of 19 priceless acres 
of hillside with the restriction that it could 
never be broken into smaller parcels and built 
upon. This gift topped off her lifetime of 
service to the Village. 

12 Jones Ravine Berkshire Road 
Gates Mills, OH 44040 

FOP 6.5 Extending east from the top of Berkshire Road 
are 6.5 acres of beautifully wild land known as 
"The Point." Once part of the property of Mrs. 
W.P. Jones, it was her gift to GMLC, a gift of 
both geological interest and beauty. 

13 Griesinger Point Old Mill and Berkshire 
Road 
Gates Mills, OH 44040 

FOP 6.9 Bobby Grieinger, the sister of Mrs. Jones (see 
#12), contributed 7 acres of adjacent land, 
which leads directly down the gorge and is part 
of "The Point" property. This is a land of 
priceless beauty. 

14 Mayfield Ravine Mayfield Road 
Gates Mills, OH 44040 

FOP 11.0 On the eastern rise of Mayfield Road a ravine 
of 11 scenic acres was purchased through 
generous gifts from neighboring property 
owners and Conservancy funds. 

15 Glen Echo Land and 
Mayfield Road  

7649 Glen Echo Lane 
Gates Mills, OH 44040 

DR 6.8 Adjacent to the Mayfield Ravine property 
(#14), scenic easements were added to this 
beautiful tract by the Thomas Jeckering, 
Richard Shield, and Ron Leirvik families. 

16 The Robert and 
Jane Clark Property  

7469 Sherman Road 
Gates Mills, OH 44040 

CE 48.7 A 48-acre scenic easement granted by Bob and 
Jane Clark affords a leafy vista for all who 
travel on Sherman Road. 

17 River Oaks Slopes 7600 River Oaks Trail 
Gates Mills, OH 44040 

FOP 25.3 At the end of River Oaks Trail is a 25-acre 
parcel that has been purchased by the 
Conservancy. The Trustees believe that this 
land, which climbs eastward, is most unique 
and is a jewel in the Village's emerald crown. 

18 Village Trails  Wilson Mills Road 
Gates Mills, OH 44040 

CE 20.3 On the western side of the valley, around 
Mayfield Village's Village Trail, there are 100 
acres of hillside bordering the Metroparks that 
GMLC attempted to acquire in the early 1990's. 
The land was lost to a developer, however. 
With a second effort, GMLC worked out a 
scenic easement with the developer, and more 
than 20 acres were preserved. 

19 Beecher’s Brook  Wilson Mills Road at the 
Metroparks Trailhead 
Gates Mills, OH 44040 

CE 9.8 In 2005, with the support of Cleveland 
Metroparks, Mayfield Village, our own Village, 
and Clean Ohio Funds, GMLC purchased 10 
pristine acres on the banks of Beecher's Brook. 
This land, which provides a leafy welcome to 
the Buckeye Trail, was transferred to 
Metroparks and a perpetual conservation 
easement has been placed upon it 

https://maps.google.com/?daddr=undefined
https://maps.google.com/?daddr=undefined
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20 River Road East SE Corner of River Road at 
Mayfield Road 
Gates Mills, OH 44040 

FOP 6.6 Bordering River Road at Mayfield Road, this 
6.6-acre parcel was purchased to preserve 
meadow, hillside, and wetland. 

21 The Charles and Kay 
Mlakar Property 

1249 Chagrin River Road 
Gates Mills, OH 44040 

DR 20.0 Just south of Mayfield Road, directly south of 
#20, are 20 acres protected by a conservation 
easement established by Chuck and Kay 
Mlakar. 

22 River Road West  1200 Chagrin River Road 
Gates Mills, OH 44040 

FOP 8.8 On the west side of River Road, just south of 
Mayfield, the Conservancy owns almost 9 
acres, which augment Metropark owned river 
frontage. These combined properties provide 
habitat for all types of birds and other wildlife. 

23 The Elizabeth K. 
Holmes Property 

Chagrin River Road and NE 
corner of Beverly Road 
Gates Mills, OH 44040 

CE 3.5 On the northern corner of Beverly Hollis Lane 
and River Road, Elizabeth K. Holmes has given 
the Conservancy a scenic easement on 3.5 
acres of woods and wetlands. 

24 Southgate 2100 Chagrin River Road 
Gates Mills, OH 44040 

FOP 3.0 Near the border with Hunting Valley the 
Conservancy owns 3 acres of hillside, woods, 
and wetlands strategically providing the 
Buckeye Trail a "green" exit from the Village. 

25 Western Woods  NE corner of SOM Center 
Road and Gates Mills Blvd. 
Gates Mills, OH 44040 

CE 17.0 These 17 acres were recently protected 
through funding of the neighboring property 
owners, the Village, GMLC, and Clean Ohio 
Funds. This land is an enhancement to all 
properties that surround it, and woods it shall 
remain. 

26 Soltz Woods 6795 Gates Mills Blvd. 
Gates Mills, OH 44040 

FOP 14.1 On Gates Mills Blvd., where Chartley Road 
ends, are 14 acres of undeveloped land given 
to the Conservancy by Margery Soltz as its first 
gift of real estate. This wooded land, through 
which the Cleveland and Eastern Railway once 
ran, had been planned for housing 
development. 

27 Westgate Mayfield Road NW Corner 
Gates Mills, OH 44040 

FOP 1.2 On the western border of the Village, on the 
north side of Mayfield Road, is little over an 
acre of densely wooded land known as 
Westgate. 

28 Woodstock Woods 1900 Woodstock Road 
Gates Mills, OH 44040 

FOP 10.0 On Woodstock Road, northwest of Daisy Wood 
Lane, are 10 acres of beech and maple bisected 
by a winding stream. Some of these trees are 
well over 200 years old. This tract, along with 
#27, was acquired in exchange for 3.4 acres 
traded to the Village in 1999. 

29 Epping Road and 
Beverly Hollis Lane 

1895 Epping Road 
Gates Mills, OH 44040 

FOP 5.0 At the southeast corner of Epping Road and 
Beverly Hollis Lane are a "truly stately" 5 acres 
of Conservancy woodland. 

30 East Slopes County Line Road 
Gates Mills, OH 44040 

FOP 2.5 On the eastern slope overlooking the river 
across from Beverly Hollis Lane are 2.5 acres of 
woods that delight the eye every autumn. 

31 Fox Hill Circle 1135 Fox Hill Drive 
Gates Mills, OH 44040 

FOP 5.1 Six neighbors on Fox Hill Drive banded together 
and contributed $136,000 to buy 5.1 acres 
looking north over hilly woodlands. They then 
preserved the land by donating it to the 
Conservancy, which had contributed the 
balance of the funds required for the purchase. 

32 Sherman Woods South Side of Sherman 
Road 
Gates Mills, OH 44040 

FOP 12.0 Going up the hill on Sherman Road, on the 
south side, are 12 treed acres originally 
destined for development. This purchase was 
made possible from neighboring landowners 
and augmented by Conservancy funds. 
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33 The Levenson 
Property  

331 Timberidge Trail 
Gates Mills, OH 44040 

CE 5.0 At the northern edge of the Village, adjacent to 
#34, Dr. Myron Levenson granted the 
Conservancy a conservation easement on 5 
acres of his land in memory of his wife Cyrille. 

34 The Riley Property 329 Timberidge Trail 
Gates Mills, OH 44040 

CE 7.7 At the northern edge of the Village, adjacent to 
#33, Kevin and Laurie Riley have granted a 
scenic easement on more than 7 acres of 
beautiful woodlands. 

35 MacLaren Property  1045 West Hill Drive 
Gates Mills, OH 44040 

CE 12.7 At the northern end of West Hill Drive is a 
unique area that was originally the 45-acre 
Kulas estate. David MacLaren purchased the 
land. After renovating the original mansion he 
subdivided the surrounding property but 
placed a scenic easement on 12 acres, thus 
limiting future development. 

36 MacLaren Property 1046 West Hill Drive 
Gates Mills, OH 44040 

CE 3.7 At the northern end of West Hill Drive is a 
unique area that was originally the 45-acre 
Kulas estate. David MacLaren purchased the 
land. After renovating the original mansion, he 
subdivided the surrounding property but 
placed scenic easement on 12 acres, thus 
limiting future development. 

37 Scovil Property 1139 West Hill Drive 
Gates Mills, OH 44040 

6.0 CE Six acres of Alexander and Katharine Scovil's 
West Hill property are protected by a 
conservation easement. 

38 Wick Woods at 
River’s Edge 

Between Beverly Lane and 
Berkshire Road 
Gates Mills, OH 44040 

27.6 CE-CH This 27-acre property between Beverly Hollis 
Lane and Berkshire Road is protected with a 
conservation easement gifted from the Wick 
Family. It's jointly held with Western Reserve 
Land Conservancy and limits the number of 
dwellings on the land to three. 

39 Chagrin and 
Mayfield 

Southeast Corner of River 
Road at Mayfield Road 
Gates Mills, OH 44040 

2.0 CE A little more than 2 acres on the southeast 
corner of the intersection at Chagrin River 
Road and Mayfield Road are governed by 
conservative restrictions. 

40 The Baldwin Family 
Estate Property  

West of Carpenter Road 
Gates Mills, OH 44040 

79.0 CE In conjunction with the Baldwin Family Estate 
and Gates Mills Village, 79 acres on the 
wooded slope west of Carpenter Road and 
down to the banks of the Chagrin River has 
been protected by a conservation easement. 

41 Brigham Road  Brigham Road near 
Mayfield Road 
Gates Mills, OH 44040 

5.5 FOP Two lots on Brigham Road totaling 5.5 acres 
have been protected, one by Conservancy 
purchase and one by conservation easement. 

42 Polo Field Epping Road between Main 
Street and 
Sudbury/Foxboro Road 
Gates Mills, OH 44040 

25.0 CE In agreement with the Village the 25-acre Polo 
Field, our town jewel, has now been protected 
by a conservation easement. 

43 The Quintrell Family 
Property  

1750 County Line Road 
Gates Mills, OH 44040 

17.8 CE The Thomas Quintrell Family placed a 
protective easement upon its riverside 
property with commanding views of our valley. 

44 The Lentz Property  1985 Chagrin River Road 
Gates Mills, OH 44040 

10.9 FOP Purchase of 11 acres of the Lentz property on 
the eastern bank of the Chagrin River has been 
negotiated. 

45 Sherman Road 
Preserve 

Southwest Corner of 
Sherman Road and County 
Line Road 
Gates Mills, OH 44040 

41.0 FOP Thirty-eight acres, comprising 11 building sites, 
have been purchased with the assistance of 
Western Reserve Land Conservancy and the 
support of Clean Ohio Funds. Hickory Nut Farm 
LTD donated an additional three acres of 
contiguous property. 
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46 Evelyn Newell 
Property  

County Line Road between 
Sherman and Mayfield 
Road 
Gates Mills, OH 44040 

51.0 CE Evelyn Newell has granted a conservation 
easement on her 51-acre estate on County Line 
Road. This property is adjacent to the 41-acre 
Sherman Road Preserve (#45). The total 92 
acres represents the largest plot of preserved 
land in the Village 

47 The Reitman 
Property  

River Road 
Gates Mills, OH 44040 

5.0 CE Near the southern edge of the Village, along 
the eastern bank of the river, Bob Reitman 
placed a conservation easement on five plus 
acres of his property in 2004. 

48 Mayfield and 
Carpenter  

Mayfield Road and 
Carpenter Road 
Gates Mills, OH 44040 

9.5 FOP  Working in consort with the Village, 9.5 acres 
of very visible land on Mayfield Road is now 
covered by Conservancy ownership and 
easement 

CE = Conservation Easement. FOP = Fee Owned Property. CE-CH = Conservation Easement Co-Held. DR = Deed Restricted. 

 

2.2 Summary of Biological Trends for Griswold Creek-Chagrin River HUC-12  
Warmwater habitat is the primary aquatic life use in this subwatershed. However, Sulphur Springs, Griswold 
Creek, and Willey Creek are designated as coldwater habitat. Nine sampling points in the Griswold Creek-Chagrin 
River indicate full attainment of water quality, five indicate partial attainment, and nine indicate non-attainment 
(Ohio EPA Integrated Report 2016). The number labels on the map correspond to the table numbers. The next 
field monitoring conducted by OEPA for this HUC-12 is planned for 2021.   
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Figure 13: Aquatic Life Use Assessment Points in Griswold Creek-Chagrin River HUC-12 (Source: Ohio EPA) 
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The State Resource Designation, Seasonal Salmonid Habitat, applies to the entire Chagrin River, Griswold Creek, 
and Willey Creek. Seasonal Salmonid Habit is a seasonal designation supported by another designation which 
applies to rivers, streams, and embayments capable of supporting the passage of salmonids from October to May 
are water bodies large enough to support recreational fishing (Chagrin River TMDL, 2007, p. 3).  
 
Table 8: Overall Biological Indices Scores for Sites in Griswold Creek-Chagrin River subwatershed (Ohio EPA Integrated 
Report 2016). 

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. 1 MI. 
W OF CHAGRIN 
FALLS @ MILES RD. 

26.8 
(119) 

Full 
WWH 

2014 52 E 9.07 VG 2014 NA  E 76.3 

1 CHAGRIN R. S OF 
FAIRMOUNT RD., 
ADJ. GRAVEL ROAD 

22 
(153) 

Full 
WWH 
 

2014 46 VG 8.17 MG 2014 NA  VG 77.0 

2 CHAGRIN R. UPST. 
HUNTING VALLEY 
RESTORATION 
AREA 

20.1 (156) Full 
WWH 

  NA   NA   2014 46 E NA 

3 CHAGRIN R. ADJ. 
HUNTING VALLEY 
RESTORATION 
AREA 

19.9 (156) Full 
WWH 

2014 46 VG 7.78 MG 2014 40 G 76.5 

4 CHAGRIN R. DST. 
HUNTING VALLEY 
RESTORATION 
AREA 

19.7 (157) Full 
WWH 

  NA   NA   2014 42 VG NA 

5 CHAGRIN R. @ OLD 
RIVER FARM 
PICNIC AREA 

12.5 (178) Full 
WWH 

2014 46 VG 8.15 MG 2014 44 VG 80.8 

6 CHAGRIN R. @ OLD 
PLEASANT VALLEY 
RD. 

10.95 (186) Partial 
WWH 

2014 39 MG 6.69 F 2014 NA  E 73.5 

7 CHAGRIN R. DST. 
PLEASANT VALLEY 
PARK 

10.6 (186) Partial 
WWH 

2014 44 G 7.23 F 2014 NA  E 81 

8 CHAGRIN R. AT 
WILLOUGHBY 
HILLS @ DODD RD. 

9.72 (186) Full 
WWH 

2003 48 VG 7.83 MG 2003 NA  VG 73 

9 BEECHERS BROOK 
(CHAGRIN R. 
14.88) UPST. 
METROPARK ROAD 

0.1 (1.28) Full 
WWH 

2012 42 G NA     NA   59 

10 TRIB. TO CHAGRIN 
R. (22.81) 0.25 MI. 
UPST. SOM 
CENTER RD. 

3.3 (7.5)  Partial 
WWH 

2014 30 F NA   2014 42 VG 69.5 

11 PEPPER-LUCE 
CREEK (CHAGRIN 
R. 22.81) @ 
CHAGRIN RIVER 
RD. 

0.06 (9.3) Full 
WWH 

2004 38 MG NA   2004 NA  MG 66.5 

12 TRIB. TO CHAGRIN 
R. (RM 
22.81/2.17/0.34) 
DST. KINSMAN RD. 

0.3 (0.5) Non 
WWH 

2013 32 F NA   2013 NA  Low 
Fair 

53 

13 SULPHUR SPRINGS 
BROOK (N. BR.) 
NEAR MOUTH 

0.68 (1.3) Non 
CWH 

2012 26 P NA     NA   80.5 

14 SULFUR SPRINGS 
BROOK W OF 
CHAGRIN FALLS, 
UPST. MILES RD. 

0.1 (2.4) Non 
CWH 

2012 26 P NA     NA   67 

15 TRIB. TO CHAGRIN 
R. (23.93) NEAR 
MOUTH 

0.1 (0.7) Non 
WWH 

2013 28 F NA   2013 NA  F 39 

16 TRIB TO CHAGRIN 
R (22.81/5.13) @ 
URSULINE 
COLLEGE, UPST 
LAKE 

1.07 (1.1) Non 
WWH 

2013 18 P NA   2013 NA  Low 
Fair 

53.5 

17 BUTTERMILK 
CREEK (CHAGRIN 
12.69/0.28) NEAR 
MOUTH 

0.05 (2.7) Non 
WWH 

2012 34 F NA     NA   82 

18 TRIB. TO CHAGRIN 
R. (15.44) NEAR 
MOUTH 

0.05 (1.9) Non 
WWH 

2012 32 F NA     NA   58.5 

19 SULPHUR SPRINGS 
BROOK (S. BR.) 
NEAR MOUTH 

0.05 (0.8) Non 
CWH 

2012 26 P NA     NA   59.0 
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Table 9: Biological criteria applicable to rivers and streams in the Erie-Ontario Lake Plains (EOLP) 
 
 
 
 
 
 
 
 
 

 

1 Coldwater habitats (CWH), limited warmwater habitat (LWH), resource waters (LRW) and seasonal salmonid habitat (SSH) do not have 
associated biological criteria 
2 The assessment method used at a site is determined by its drainage area (DA) according to the following: 
Headwater: DA ≤ 20 mi2; wading: DA >20 mi2  and ≤ 500 mi2; boat: DA > 500 mi2 

3 MIwb not applicable to drainage areas less than 20 mi2. 
4 Biocriteria depend on type of MWH. MWH-C (due to channelization) is listed first, MWH-I (due to impoundment) is 
listed second, and MWH-A (mine affected) is listed third (only applicable in the WAP). 
5 Limited to sites with appropriate conditions for artificial substrate placement. 
 

Table 10: Warmwater habit ICI biocriteria for Erie Ontario Lake Plain Region (Source: EnviroScience) 

Narrative rating ICI Scores  

Exceptional 46-60 

Very Good 42-44 

Good 34-40 

Marginally Good 30-32 

Fair 14-28 

Poor 2-12 

Very Poor 0 

 
Table 11: General narrative ranges assigned to QHEI scores (Source: QHEI manual June 2006). 

Narrative rating 

QHEI Range  

Headwaters (<20 
mi2) 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 

20 GRISWOLD CREEK 
N OF CHAGRIN 
FALLS @ 
FAIRMOUNT RD. 

4.4 (3.5) Partial 
CWH 

2004 46 VG NA   2004 NA  G 86.0 

21 GRISWOLD CREEK 
NW OF CHAGRIN 
FALLS @ FALLS 
RIVER RD. 

0.02 (7.2) Non 
CWH 

2004 40 G NA   2004 NA  VG 67.5 

22 WILLEY CREEK W 
OF CHAGRIN FALLS 
@ JACKSON RD. 

0.95 (3.7) Partial 
CWH 

2014 24 P NA   2014 40 G 78.5 

23 CHAGRIN R. AT 
WILLOUGHBY @ 
RIDGE RD. (ST. RT. 
84) 

4.95 (246)  Full 
CWH 
 

2013 45 G 8.73 G 2013 NA   81.0 

24 BEECHERS BROOK 
@ SOM CENTER 
RD. 

1.2 (0.5)  

Non 
WWH  
 

 

2016 12 VP NA  2016 36 G 63.0 

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 outlined in red. Poor QHEI scores are highlighted in orange and fair QHEI scores are yellow. No numerical criteria are available 
for coldwater habitat 
 

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  
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Griswold Creek-Chagrin River is listed as a water body not supporting the human health use because levels of 
pollutants affecting fish tissue exceed the threshold level upon which the WQS criterion is based. These waters 
are considered Category 5 (Impaired) and pollutants listed include PCBs and DDT. PCBs levels are listed at 23 ppb 
and mercury is listed as 279 ppb (Ohio EPA Integrated Report 2016).  
 

2.3 Summary of NPS Pollution Causes and Associated Sources for Griswold Creek-

Chagrin River HUC-12 
 
Table 12: Causes and sources of impairment in the Griswold Creek-Chagrin River listed in the Ohio EPA Integrated Report 
2016. 

Causes of Impairment  Sources of Impairment  

temperature streambank modifications/destabilization*  
sedimentation/siltation urban runoff/storm sewers*  
particle distribution (embeddedness) source unknown 
natural conditions (flow or habitat) site clearance (land development or redevelopment)*  
impairment unknown natural sources 
direct habitat alterations municipal (urbanized high density area)*  
alteration in stream-side or littoral vegetative covers impervious surface/parking lot runoff*  
 loss of riparian vegetation*  

* Sources related to nonpoint source pollution  
 

Stream bank erosion and sedimentation are problems in many small tributaries draining to the Chagrin River, 
particularly those on the more developed side of the river (west side) (WAP 2011, p. 99). 

2.4 Additional Information for Determining Critical Areas and Developing Implementation 

Strategies for Griswold Creek-Chagrin River HUC-12  

 
1. Griswold Creek Watershed Restoration Plan (2013).  
This plan was created by Chagrin River Watershed Partners, Inc, in cooperation with EnviroScience, Inc. The final 
technical report was completed August 30, 2013 with funding from the Lake Erie Protection Fund (SG 443-2013), 
administered by the Ohio Lake Ere Commission, and was prepared by Amy Brennan and Keely Davidson-Bennett. 
Griswold Creek is a coldwater stream to the Chagrin River watershed that has experienced severe erosion. To 
determine appropriate restoration opportunities and details about Griswold Creek, CRWP and EnviroScience 
collected data on channel dimensions and slope in stable and impaired sections of Griswold Creek. The 
investigation documented and summarized existing conditions and identified possible restoration measures to 
restore natural stream function and stability. The Bank Erosion Hazard Index (BEHI) was used to assess erosion at 
6 locations along Griswold Creek as part of a study conducted by CRWP and EnviroScience, Inc. The Bank Erosion 
Hazard Index provides a numeric and narrative erosion severity evaluation that incorporates bank height, plant 
rooting depth and root density, bank angle, surface protection of the toe of the bank by rock or wood, and bank 
composition and stratification. Conceptual restoration plans for Griswold Creek were prepared for two sites, The 
Club at Hillbrook and Bessie Benner Metzenbaum Park. The conceptual plan for the upstream site involves 
building up the streambed to its former elevation to reconnect it with its floodplain and promote stormwater 
storage in the existing riparian wetland. The conceptual plan for the downstream site incorporates streambank 
stabilization techniques with floodplain expansion. The conceptual plans include graphics, conceptual engineering 
details, and cost estimates. 
 
2. Valuation of Ecosystem Services Geauga Park District (2013).  
This report was prepared for Geauga Park District by ENVIRON International Corporation (Project Number 34-
29999A) in May 2013.  
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Chapter 3: Critical Area Conditions & Restoration Strategies 

3.1 Overview of Critical Areas  
At this time, two critical areas have been chosen for the Griswold Creek-Chagrin River HUC-12. In the future, more 
critical areas will be added to address attainment issues in other areas of this HUC-12, but the current priorities 
include the corridors of the main stem of the Chagrin River and Griswold Creek.  
 
Critical Area 1 is the mainstem corridor of the Chagrin River as it flows through this HUC-12. The mainstem flows 
for 22.47 miles through the Griswold Creek-Chagrin River HUC-12. The Chagrin River is designated as Scenic River 
by the Ohio DNR from the confluence with the Aurora downstream to St. Rt. 6 bridge. Ohio DNR noted that this is 
a special designation in that it is the only scenic river where the majority of its length is within corporation limits. 
Despite bordering the Cleveland metropolitan area, it has retained its scenic characteristics such as exceptional 
aquatic habitat and adjacent high-quality forests. Ohio EPA sampling indicates that the Chagrin River mainstem is 
in full attainment of its warmwater habitat aquatic life use along the Scenic River corridor. However, there are 
reaches along this scenic corridor that suffer from lack of good riparian cover, significant bank erosion leading to 
sedimentation, and other habitat problems. These problems put the corridor at risk of losing its full attainment 
status. There are two sampling points in Critical Area 1, downstream of the Scenic River-designated corridor, that 
are in partial attainment of their aquatic life use. Downstream restoration work along the Chagrin River mainstem 
may help facilitate full attainment at these points and potentially lead to an extension of Scenic River corridor. 
The TSD report notes that the Chagrin River is recommended to maintain its Antidegradation Rule designation of 
Outstanding State Waters (OSW) from RM 49.11 to RM 11.1. It is further recommended that the OSW designation 
for the Chagrin River be extended to the mouth (Chagrin River TSD, 2006, p. 24).  
 

 
Figure 14: Chagrin River Scenic River corridor at North Chagrin Reservation, north of Rogers Road at confluence of 
Buttermilk Creek and the Chagrin River (Photo source: CRWP, January 15, 2017) 

 
Critical Area 2 is the Griswold Creek corridor. Griswold Creek is a designated coldwater habitat but is suffering 
from riparian vegetation losses and streambank modifications along much of its reach. Griswold Creek is in partial 
attainment upstream and is in non-attainment near its confluence with the mainstem of the Chagrin River. In-
stream and riparian work in this critical area will help address known sources and causes and bring Griswold Creek 
into attainment.  
 
Critical Area 3 is major tributaries west of the Chagrin River. These tributaries face significant development 
pressure as the Cleveland population migrates from the urban core. Stormwater from impervious areas, 
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decreases in vegetative cover, and elevated erosion and siltation of streams are major concerns. These problems 
are negatively impacting the ability of these tributaries to maintain biological communities. A multi-faceted 
approach including stream and riparian restoration, reforestation, community code updates, and stormwater 
projects on multiple scales will help address impairments and retain function in sensitive areas.   

3.2 Critical Area 1: Conditions, Goals, and Objectives for mainstem of Chagrin River corridor   

3.2.1 Detailed Characterization  

The Griswold Creek-Chagrin River HUC-12, excluding the East Branch of the Chagrin River, drains 196 square miles, 
approximately 57.4 percent of which is forest (USGS StreamStats). Land adjacent to the mainstem along the 
eastern side is primarily zoned for low density residential and open space use and still retains much of its forest 
cover. The corridor along the main stem of the Chagrin River includes a large amount of property protected by the 
North and South Chagrin reservations of Cleveland Metroparks as well as local land trusts, such as the Gates Mills 
Land Conservancy and the Western Reserve Land conservancy. Seven communities and one county along the 
Chagrin River corridor in this critical area have adopted some form of riparian setbacks to further protect the 
scenic and environmental quality of the Chagrin River.  
 
The models establish minimum setback widths to control the location of soil disturbance on a parcel. The 
minimum setback widths are 25 to 300 feet on either side of a river or stream depending on the watercourse 
drainage area, and extends to include wetlands and FEMA designated floodplains. Using CRWP’s model setback, 
the Chagrin River (22.47-mile length in this critical area) should be protected and restored with at least a 120-foot 
buffer on both sides of the river. 
 
Table 13: Communities along the Chagrin River corridor in the Griswold Creek-Chagrin River HUC-12 and status of riparian 
setbacks 

Community Adopted? Comments 

Village of Bentleyville Yes  Chapter 1271. CRWP model code 

Chagrin Falls Township No  

Russell Township Yes  4.16 CRWP model code  

Gates Mills No  

Hunting Valley Yes 

155.16 No construction within 300 feet of the Chagrin River or within 100 feet of the 100-
year floodplain and no disturbance of natural vegetation except for conservation 
maintenance 
1155.18 Activities limited within 75 or within 25 feet of a Protected Watercourse as 
identified on the “Protected Watercourses” Map prepared by CRWP   

Kirtland  Yes CRWP model code 

Moreland Hills Yes 1173.07 CRWP model code  

Waite Hill Village Yes 

1329.03 Ecologically Sensitive Areas Map and Study 
1145.05 General Development Criteria – A riparian buffer of 35 feet shall be provided 
along the entire length and on both sides of a river or perennial stream channel. Wetlands 
that are to be retained in their natural state within the building zone development (BZD) 
shall be protected. A buffer of not less than 35 feet in width shall be provided along the 
entire perimeter of the delineated wetland.  
1143.11 Open Space Requirements – A setback area having a width not less than 35 feet 
of the designated wetland. A minimum building and pavement setback of 50 feet, 
measured from the edge of the designated wetland.  

Willoughby  No   

Willoughby Hills  Yes Chapter 1294 CRWP model code 

Lake County Yes In subdivision standards for design 

Geauga County No Rescinded riparian areas in subdivision design standards 

Cuyahoga County No  
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Figure 15: Critical Area 1: Chagrin River corridor (shown in red and light red) 
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3.2.2 Detailed Biological Conditions  

The mainstem of the Chagrin River in Critical Area 1 is in full attainment of its warmwater aquatic life use except 
for two assessment locations north of Route 6.  
 
Table 14: Biological Indices Scores for sites along the mainstem of the Chagrin River (Ohio EPA Integrated Report 2016). 

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. 1 MI. 
W OF CHAGRIN 
FALLS @ MILES RD. 

26.8 
(119) 

Full 
WWH 

2014 52 E 9.07 VG 2014 NA  E 76.3 

1 CHAGRIN R. S OF 
FAIRMOUNT RD., 
ADJ. GRAVEL ROAD 

22 
(153) 

Full 
WWH 
 

2014 46 VG 8.17 MG 2014 NA VG 77.0 

2 CHAGRIN R. UPST. 
HUNTING VALLEY 
RESTORATION 
AREA 

20.1 (156) Full 
WWH 

  NA   NA   2014 46 E NA 

3 CHAGRIN R. ADJ. 
HUNTING VALLEY 
RESTORATION 
AREA 

19.9 (156) Full 
WWH 

2014 46 VG 7.78 MG 2014 40 G 76.5 

4 CHAGRIN R. DST. 
HUNTING VALLEY 
RESTORATION 
AREA 

19.7 (157) Full 
WWH 

  NA   NA   2014 42 VG NA 

5 CHAGRIN R. @ OLD 
RIVER FARM 
PICNIC AREA 

12.5 (178) Full 
WWH 

2014 46 VG 8.15 MG 2014 44 VG 80.8 

6 CHAGRIN R. @ OLD 
PLEASANT VALLEY 
RD. 

10.95 (186) Partial 
WWH 

2014 39 MG 6.69 F 2014 NA  E 73.5 

7 CHAGRIN R. DST. 
PLEASANT VALLEY 
PARK 

10.6 (186) Partial 
WWH 

2014 44 G 7.23 F 2014 NA  E 81 

8 CHAGRIN R. AT 
WILLOUGHBY 
HILLS @ DODD RD. 

9.72 (186) Full 
WWH 

2003 48 VG 7.83 MG 2003 NA  VG 73 

23 CHAGRIN R. AT 
WILLOUGHBY @ 
RIDGE RD. (ST. RT. 
84) 

4.95 (246)  Full 
CWH 

2013 45 G 8.73 G 2013 NA  G 81.0 

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 outlined in red. No numerical criteria are available for coldwater 
habitat 

 
 
The Chagrin River mainstem is recommended to retain its WWH aquatic life use designation. After the failure of 
Daniels Park Dam in the City of Willoughby, the Chagrin River was recommended to be Seasonal Salmonid Habitat 
from Chagrin Falls (RM 29.65) to the mouth (Chagrin River TSD, 2006, p. 24).  
 
Although the Chagrin River in this critical area is of overall high quality, there are reaches that are still suffering 
from significant destabilization and erosion issues. Land development and suburbanization cause increases in 
stormwater runoff and contribute to bank destabilization, increased siltation, and subsequent water quality 
impairment. For example, the Village of Gates Mills identified an impaired reach at river mile 17.7 on three 
privately owned parcels as well as small parcel owned by the Village beneath and on either side of a Village-
owned pedestrian bridge. This site was identified as a priority restoration site because of the severity of bank 
erosion. An assessment performed by CRWP staff in September 2016 indicated a QHEI score of 61.5, which is at 
the low end of the narrative range. Silt and embeddedness were noted as “moderate” and channel stability was 
also noted as “moderate.” CRWP also assessed the reach using the modified Bank Erosion Hazard Index (BEHI) 
adapted by Cleveland Metroparks (Newton and Drenten 2015) for northeast Ohio from Dave Rosgen’s BEHI 
methods (Rosgen 2001). BEHI assessments were ranked as “moderate,” “high,” or “very high” bank erosion 
hazard.  These rankings reflect an overall lack of deep-rooted vegetation, sandy silt bank materials, and potential 
impact from bridge infrastructure. The most severe BEHI score was 32.75 using the modified BEHI, which is 
considered Very High (31.75-36.5).  
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Figure 16: Erosion and poor riparian cover along Chagrin River reach at RM 17.7 in Gates Mills. 
 
The BEHI was modified by Cleveland Metroparks for addressing specific local stream conditions unlike those in 
Colorado where the BEHI was originally developed. The BEHI is a tool originally developed by David Rosgen as a 
method of assessing the condition of channel banks and their potential for erosion to inventory stream bank 
condition over large areas and prioritize efforts for remedial action. The system is based on assigning point values 
to stream segments, preferably 100 feet in length and/or 2-3 meander lengths, based upon bank metrics including 
ratio of bank height to bankfull height, ratio of root depth to bank height, root density, surface protection, bank 
angle, bank materials, and stratification of bank material.  It can be used to evaluate the current conditions and 
quantify reductions in erosion susceptibility that will occur post-restoration.  In this critical area, both the Rosgen 
BEHI and Cleveland Metroparks’ modified BEHI have been used to assess erosion.  CRWP will specify each BEHI 
method used at a monitoring site and will continue to use that specific method to maintain consistency in 
monitoring progress. 
 
Table 15: Bank Erosion Hazard Index (BEHI) narrative and numeric ratings 

Narrative rating 
BEHI range 
(Rosgen 2001) 

Modified BEHI range 
(Newton and Drenten 2015) 

Very Low 5-9.5 4-7.5 

Low 10-19.5 7.75-15.5 

Moderate 20-29.5 15.75-23.5 

High 30-39.5 23.75-31.5 

Very High 40-45 31.75-36.5 

Extreme 46-50 >36.5 

 
Another example of an impaired reach of the Chagrin River is at Jackson Field in South Chagrin Reservation (RM 
26.0). A walking/bridle trail was located along the river’s edge, but erosion along the bank has cut back the bank 
by over four feet of lateral recession and eroded away portions of the trail.  The banks are steep and severely 
eroding and the river has lost access to its floodplain, further destabilizing the area and increasing sedimentation 
and flashiness of flows downstream. Cleveland Metroparks has re-routed the trail further away from the river’s 
edge to eliminate concerns about pedestrian access, but the severe erosion remains and presents a threat to 
water quality in this critical area. 
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Figure 17: Streambank erosion at Jackson Field in South Chagrin Reservation 

 

The City of Willoughby has been concerned about erosion occurring on the Chagrin River and its East Branch at 
Daniels Park for several years.  Both streams have 10.5 feet bank heights and High Rosgen’s Bank Erosion Hazard 
Index (BEHI) scores.  The City shared these concerns with Chagrin River Watershed Partners (CRWP), and in 2017 
CRWP secured a $15,000 Great Lakes Restoration Initiative grant from the Ohio Environmental Protection Agency 
and the United States Environmental Protection Agency to develop conceptual stream restoration plans. Through 
a competitive request for proposals process, CRWP hired Biohabitats in 2018 to assist with conceptual plan 
development.  Factors causing erosion on the western bank of the Chagrin River between State Route 84 and I-90 
include: collapse of the downstream dam which lowered the base level, lack of adequate riparian buffer, and 
accumulation of sediment along the eastern bank. The erosion and migration of the western bank has resulted in 
deposition and aggradation of the eastern bank. The point bar on the eastern bank and associated transverse 
riffle are forcing flow into the western bank. Despite this ongoing erosion problem, the Chagrin River near this 
location has been able to maintain healthy fish and macroinvertebrate communities, and overall habitat quality is 
good. These erosion problems should be addressed to ensure that the Chagrin River in this area continues to 
support healthy aquatic communities. 
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Figure 18: Eroding streambank of Chagrin River south of State Route 84 at Daniels Park 

 

3.2.3 Detailed Causes and Sources 

This critical area has incised glacial deposits, forming a steep river valley. Soils formed in silty and clayey glacial 
sediments on steep slopes in Moreland Hills and further upstream in Cuyahoga County are susceptible to hillside 
slippage. Stormwater runoff and loss of vegetation from urbanization exacerbates erosion on these slopes, 
sending excessive sediment into the river, and care must be taken to reduce runoff wherever feasible.  On the 
western edge of the critical area, dense urban and suburban development in communities like Mayfield Heights 
and Mayfield Village has encroached on tributary stream channels (WAP 2011, p. 79), contributing excessive 
stormwater, sediment, and nutrients to the Chagrin River. TMDLs were prepared for phosphorous, nitrates, 
habitat, bacteria, and total suspended solids (Chagrin River TMDL, 2007, p. viii). Along the Chagrin River mainstem 
in this critical area, physical habitat attributes are noted to show some high-quality characteristics such as natural 
stream morphology, coarse substrates, and wooded riparian corridors. However, urbanization in some areas has 
led to altered stream hydrology, flashy flow regimes, and loss of riparian vegetation. These factors have 
exacerbated nutrient enrichment and sediment production. Changing land use patterns greatly accelerate 
instream sources of sediment, such as hillside failures and channel erosion (Chagrin River TMDL, 2007 p. 10).  
 
Key causes of impairment in this critical area include temperature, sedimentation/siltation, direct habitat 
alterations, and alteration in stream-side vegetation. Nonpoint sources include urban runoff/storm sewers, site 
clearance (land development or redevelopment), loss or riparian vegetation, streambank 
modification/destabilization, impervious surface/parking lot runoff, and municipal (urbanized high-density area).  
 

3.2.4 Goals and Objectives for the Critical Area  

The overall nonpoint source restoration goals for the NPS-IS plan is to improve IBI, MIwb, ICI, and QHEI scores so 
that partial or non-attainment status can achieve full attainment of the designated aquatic life use and that full 
attaining reaches may maintain their status. Maintenance of full attainment of aquatic life use along the Scenic 
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River corridor is a major priority. Specific goals referencing the partially attaining assessment points are outlined 
here:  
 

Goal 1. Protect the Chagrin River by maintaining an IBI score of 39 or above at Chagrin R. @ Chagrin R. @ Old 
Pleasant Valley Rd. (RM 10.95).  

  Achieved for IBI: Site currently has a score of 39 (38 needed for full attainment)  
 
Goal 2. Protect the Chagrin River by maintaining an IBI score of 44 or above at Chagrin R. Dst. Pleasant Valley 

Park (RM 10.6).  
  Achieved for IBI: Site currently has a score of 44 (38 needed for attainment)  
 
Goal 3. Protect ICI narrative range of Exceptional (46-60) at Chagrin R. @ Chagrin R. @ Old Pleasant Valley        

Rd. (RM 10.95).  
 Achieved for ICI: Site currently has a narrative of Exceptional (46-60) 
  
Goal 4. Protect ICI narrative range of Exceptional (46-60) at Chagrin R. Dst. Pleasant Valley Park (RM 10.6).  

Achieved for ICI: Site currently has a narrative of Exceptional (46-60) 
 
Goal 5. Achieve MIwb score of 7.9 at Chagrin R. @ Chagrin R. @ Old Pleasant Valley Rd. (RM 10.95).  
  Not achieved for MIwb: currently 6.69  
 
Goal 6. Achieve MIwb score of 7.9 at Chagrin R. Dst. Pleasant Valley Park (RM 10.6).  
        Not achieved for MIwb: currently 7.23  
 
Goal 7. Achieve modified BEHI score of Low (7.75-15.5) at Chagrin River RM 17.7  

Not achieved for BEHI: highest score along proposed restoration reach currently 32.75 (Very High) 
using modified BEHI (Newton and Drenten 2015) 
 

Goal 8. Achieve modified BEHI score of Low (7.75-15.5) at Jackson Field site on the Chagrin River at (RM 
26.0). 

  Not achieved for BEHI: currently 37.0 (Extreme)  
 
Goal 9. Maintain IBI score of ≥40 at Chagrin River at Willoughby @ Ridge Rd. / State Route 84 at RM 4.95.  

    ACHIEVED: Site currently has IBI Score of 45.0 (good)  
 

Goal 10: Maintain ICI score of ≥34 (Good) at Chagrin River at Willoughby @ Ridge Rd. / State Route 84 at RM 
4.95.  

               ACHIEVED: Site currently has a narrative of Good (34-37)  
 
  Goal 11:  Maintain MIWB Score of ≥7.9 at Chagrin River at Willoughby @ Ridge Rd. / State Route 84 at RM 

4.95.  
    ACHIEVED: Site currently has a score of 8.73.  
 

Goal 12: Maintain QHEI score of ≥ 81.0 at Chagrin River at Willoughby @ Ridge Rd. / State Route 84 at RM 
4.95. ACHIEVED: Site currently has a QHEI score of 81.0 

 
 
The Chagrin River is designated State Scenic south of Route 6 and is in attainment of water quality through the 
entire Scenic River corridor, but work needs to be done to maintain the status of this corridor and restore 
impaired reaches. Downstream work is ultimately necessary to bring the partially attaining reaches north of Route 
6 into attainment. To achieve these goals for Critical Area 1, the following objectives need to be achieved.  



40 
 

 
Objective 1. Protect land in the Chagrin River riparian corridor through land acquisition, riparian setbacks, 
and conservation easements   

o Adoption of riparian setback codes at least as expansive as the CRWP model code in 3 
communities in the HUC-12. 

▪ Adoption of CRWP model code in Chagrin Falls Township, Gates Mills, and Willoughby 
▪ Improvement of existing stream and wetland protection codes in Waite Hill to expand 

coverage to entire community  

Objective 2. Restore eroding or otherwise impaired streambanks of the Chagrin River and its riparian 
corridor.  

o Stabilize 5000 or more linear feet within Critical Area 1  
o Revegetation of at least 115 acres of riparian area along the mainstem of the Chagrin River. This 

goal was determined through an analysis of CCAP’s unforested land cover (bare, cultivated crop, 
pasture, and developed) in the Chagrin River riparian corridor. CRWP recommends a minimum 
vegetated buffer of 120 feet on either side of the river in this critical area.  

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

3.3.1 Detailed Characterization 

Griswold Creek drains 7.27 square miles (USGS StreamStats). The headwaters are in Chester and Russell 
Townships in Geauga County and flow south into the Chagrin River in the Village of Hunting Valley in Cuyahoga 
County. Russell Township and Hunting Valley designated the Griswold Creek corridor as Priority Conservation 
Areas in the Chagrin River Watershed Balanced Growth Plan. No priority development areas were noted in the 
Griswold Creek watershed. Designated PCAs include riparian corridors, existing parks and conservation 
easements, and large parcels that may be possible open space or conservation easements or could be developed 
using conservation development (WAP 2011, p. 84).  Both Russell Township and Hunting Valley adopted riparian 
setback regulations that limit development near the creek and promote protection of this corridor (CRWP and 
EnviroScience 2013). Using CRWP’s model setback, Griswold Creek (8.6-mile length in this critical area) should be 
protected and restored with at least a 75-foot buffer on both sides of the river. 
 

3.3.2 Detailed Biological Conditions 

At Fairmount Road, Griswold Creek is in partial attainment of the coldwater habitat use, but the lower reach at 
Falls Road is in non-attainment. A declining fish species, the Redside dace (Clinostomus elongatus), was present in 
the upper reaches. Griswold Creek was recommended for Superior High-Quality Water or General High-Quality 
Water designations under the Antidegradation Rule (3745-1-05) based on its exceptional habitat, declining 
species, and its high level of biological integrity (TSD, 2006, p. 30).  
 
Table 16: Aquatic Life Use Assessment Details for Griswold Creek (Ohio EPA Integrated Report 2016). 

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 

20 GRISWOLD CREEK 
N OF CHAGRIN 

4.4 (3.5) Partial 
CWH 

2004 46 VG NA   2004 NA  G 86.0 
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FALLS @ 
FAIRMOUNT RD. 

21 GRISWOLD CREEK 
NW OF CHAGRIN 
FALLS @ FALLS 
RIVER RD. 

0.02 (7.2) Non 
CWH 

2004 40 G NA   2004 NA  VG 67.5 

G = good, VG = Very Good. Partial attainment status is highlighted in yellow and non attainment is in red. 

 
 
Bank Erosion Hazard Index (BEHI) assessments were conducted for six sites along Griswold Creek as part of the 
Griswold Creek Restoration Plan study (CRWP and EnviroScience 2013), indicating significant erosion issues. 
Erosion severity was calculated at the most severely eroding location on each property. Extreme erosion was 
identified at three properties. Conceptual restoration plans were prepared for two sites, The Club at Hillbrook and 
Bessie Benner Metzenbaum Park. 
 
 
 
 
 
Table 17: BEHI scores and stream characteristics at six parcels along Griswold Creek (CRWP and EnviroScience 2013). 

Site Parcel # Drainage area (mi2) Bankfull width (ft) BEHI narrative rating  

Bessie Benner Metzenbaum 11-711400 1.5 12 Very High 

Laurel School 26-707033 3 30 High  

Thornberry 26-003310 5.4 32 Extreme 

Club at Hillbrook 26-028780 6.5 42.6 Extreme 

Weisbery 88225008 7.2 31 Low 

Connor 88223006 7.2 - Extreme 
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Figure 19: Critical Area 2: Griswold Creek corridor 
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3.3.3 Detailed Causes and Associated Sources 

Griswold Creek has experienced numerous changes due to the construction of inline ponds and the eventual 
breaching of these dams, suburbanization, and road construction. Old dam structures, road crossings, and general 
hardening of streambanks have caused both vertical and horizontal instability (WAP 2011, p. 159). Changes to this 
stream have led to down-cutting and excessive erosion in numerous locations (Chagrin River TMDL, 2007, p. 114). 
Excessive stormwater effects (e.g. down-cutting, bank erosion, sedimentation) were observed in the lower 
reaches of Griswold Creek (Chagrin River TSD 2006, p. 81). The lower mile of the creek shows signs of hydrologic 
alteration from excessive stormwater (Chagrin River TSD, 2006, p. 101).  
 
Table 18: Griswold Creek Causes and Sources (Chagrin River TSD, 2006, p. 99-100). 

Location 
Causes  Sources  

22.     GRISWOLD CREEK NW OF    

CHAGRIN FALLS @ FAIRMOUNT RD. 

Habitat alteration Suburban development 

Thermal modification NPS stormwater runoff  

 Removal of riparian vegetation  

21.      GRISWOLD CREEK N OF CHAGRIN 

FALLS @ FALLS RIVER RD.   

Habitat alteration Streambank modification / dredging 

Thermal modification NPS stormwater runoff 

 Removal of riparian vegetation  

 
Many areas of Griswold Creek exhibit extreme channel instability evidenced by stream bank erosion and down-
cutting stream channels. Numerous in-stream structures like old road beds and lowhead dams affect stream 
hydrology, restrict fish passage and raise in-stream temperature. Many of these structures are aging and in need 
of repair or removal. In May 1989, the privately-owned Kirkham dam overtopped and breached during a storm 
event. The Applebaum dam, just downstream of the Kirkham dam, also overtopped and was substantially 
damaged. In late 1990, the damaged Applebaum dam was breached. These dam breaches altered downstream 
hydrology and segments of the downstream reaches are still recovering.  Other past events such as the 2006 
storm, the 2010 Memorial Day weekend storm and the 2012 February flood caused additional erosion and 
flooding.  Continuing development in this critical area without mitigating runoff or restoring stream bank stability 
can be expected to cause head-cutting, incision, excessive erosion, and increased vulnerability to future storm 
events, further destabilizing and degrading the water quality of Griswold Creek. 
 
CRWP and Geauga SWCD have been asked by numerous property owners to make recommendations regarding 
erosion on their property along Griswold Creek. Portions of the tributary are vulnerable to erosion because of the 
presence of erodible glacial till (WAP 2011, p. 84). One property at 44001 Falls Road in Hunting Valley experienced 
a lateral loss of 40 feet of riparian land in six years due to erosion. This stream is impacted by the breach of two 
privately owned dams in 1989-1990, the existence of at least 6 lowhead dam features, and other watershed 
development (CRWP and EnviroScience 2013). 
 
At Bessie Benner Metzenbaum Park (Geauga Park District), Griswold Creek is an unstable stream suffering from 
erosion and impaired water quality. As stormwater fills the channel, it destabilizes the banks and scours the 
substrate, creating a deeper channel which further disconnects the floodplain. In the upper reaches of the stream 
through the park, the recommendation is aggrading the streambed and restoring hydrologic connection between 
the stream and the riparian wetland (CRWP and EnviroScience 2013).  
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Figure 20: Griswold Creek at Bessie Benner Metzenbaum Park (Photo Source: CRWP June 2013) 
 
CRWP has also evaluated erosion at the Club at Hillbrook. The Hillbrook Club staff noted concerns related to the 
old stone wall structures including erosion and a desire to maintain some of these structures (WAP 2011, p. 91). 
Restoration recommendations for the downstream reaches at The Club at Hillbrook include bank stabilization 
with large rock and native plantings and floodplain reconnection (CRWP and EnviroScience 2013).  
 

 
Figure 21: Existing condition of Griswold Creek at Hillbrook Club (Source: CRWP and EnviroScience 2013). 
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3.3.4 Goals and Objectives for Critical Area  

The goal for Critical Area 2 is to reach full aquatic life use attainment for Griswold Creek. No Ohio EPA numerical 
criteria is available for CWH. However, the Chagrin River TMDL outlines temperature targets for coldwater 
habitat. Monthly maximum and monthly average coldwater temperatures are set based on temperature data 
gathered by ODNR through placement of instream sensors. Both targets are applied to streams designated as 
CWH in the Chagrin River watershed (OAC 3745-1-22).  Griswold Creek currently has no baseline temperature 
data, but future monitoring efforts should take temperature into account as a method for showing water quality 
impairments and improvements. 
  
Table 19: Monthly coldwater temperature targets (Chagrin River TMDL 2007) 

 Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec 

Monthly 
Average 

4.0 4.4 5.5 8.8 11.7 14.3 15.3 15.4 14.3 10.9 9.3 5.1 

Monthly 
Maximum  

9.4 8.2 13.4 18.1 18.2 19.8 22.8 20.9 19.4 14.9 12.9 10.2 

 
The TMDL notes protection of riparian zones plays a key role in stream integrity that small streams can maintain 
their thermal regimes with riparian protection. Riparian setbacks and stream bank restoration along with storm 
water control are recommended for promoting riparian protection and restoration (Chagrin River TMDL, p. 113-
114). Restoration opportunities listed in the TMDL for Griswold Creek include stabilizing banks, removing historic 
road beds, and modifying offline ponds near the stream (Chagrin River TMDL, 2007, p. 114). 
 
With baseline BEHI data already available (CRWP and EnviroScience 2013), Bank Erosion Hazard Index (BEHI) 
improvements will be quantified to assess progress. Specific goals are outlined here:  
 
Goal 1: Achieve BEHI score of Low (10-19.5) along Griswold Creek upstream of RM 6.64 in Bessie Benner 
Metzenbaum Park (parcel 11-711400).  
 NOT ACHIEVED: highest narrative evaluation is currently Very High (40-45) at this site  
 
Goal 2: Achieve BEHI score of Low (10-19.5) along Griswold Creek upstream of approximately RM 1.7 at The Club 
at Hillbrook (parcel 26-028780) 
 NOT ACHIEVED: highest narrative evaluation is currently 48 (Extreme) at this site  
 
As projects are developed, goals may be adapted to reflect additional sites.  
 

Objective 1. Restore eroding or otherwise impaired sections of Griswold Creek and its riparian corridor. 
Examples of restoration approaches include raising the streambank grade, restoring hydrologic 
connection to riparian floodplain and wetlands, and bank stabilization using a bio-engineering approach. 
Some reasonable objectives that will make progress toward the goal are:  

o Stabilize 5000 or more linear feet within Critical Area 2  

o Revegetation of at least 16 acres of riparian area along Griswold creek. This goal was determined 

through an analysis of CCAP’s unforested land cover (bare, cultivated crop, pasture, and 

developed) in the Griswold Creek riparian corridor. CRWP recommends a minimum vegetated 

buffer of 75 feet on either side of the river. 

Objectives may be adapted and modified as necessary until Griswold Creek reaches full attainment of its aquatic 
life use.  
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3.4 Critical Area 3: Conditions, Goals, and Objectives for major tributaries west of the Chagrin 

River  

3.4.1 Detailed Characterization 

 
Streams in this critical area face some of the highest development pressure in the HUC-12. This critical area 
includes major tributaries with known water quality impairments west of the Chagrin River including Gully Brook, 
Buttermilk Creek, Upper 40/Foster’s Run, Beecher’s Brook, Pepper-Luce Creek, Willey Creek, and Sulphur Springs. 
Because of increased impervious surface cover, there are high intensity stream flows after major storms, leading 
to increases in stream bank erosion. Dams and other barriers are also major threats to fish populations. This 
critical area includes significant protected land, including parts of Cleveland Metroparks’ North and South Chagrin 
Reservations. However, in-stream, riparian, and upland restoration and stormwater management approaches are 
needed in this critical area to address water quality and habitat impairments.  
 
Stream bank erosion and sedimentation are expected to continue to be a problem in the many small tributaries 
draining into the Chagrin River, particularly those located on the more developed side of the river (west side). 
Because many of the communities located in this area are subject to Phase II regulations, increased awareness of 
local problems in response to the development of local stormwater plans are expected to occur, increasing the 
likelihood that solutions will be implemented over the long term to address identified problems. 
 

3.4.2 Detailed Biological Conditions 

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 

9 BEECHERS BROOK 
(CHAGRIN R. 
14.88) UPST. 
METROPARK ROAD 

0.1 (1.28) Full 
WWH 

2012 42 G NA     NA   59 

10 TRIB. TO CHAGRIN 
R. (22.81) 0.25 MI. 
UPST. SOM 
CENTER RD. 

3.3 (7.5)  Partial 
WWH 

2014 30 F NA   2014 42 VG 69.5 

11 PEPPER-LUCE 
CREEK (CHAGRIN 
R. 22.81) @ 
CHAGRIN RIVER 
RD. 

0.06 (9.3) Full 
WWH 

2004 38 MG NA   2004 NA  MG 66.5 

12 TRIB. TO CHAGRIN 
R. (RM 
22.81/2.17/0.34) 
DST. KINSMAN RD. 

0.3 (0.5) Non 
WWH 

2013 32 F NA   2013 NA  Low 
Fair 

53 

13 SULPHUR SPRINGS 
BROOK (N. BR.) 
NEAR MOUTH 

0.68 (1.3) Non 
CWH 

2012 26 P NA     NA   80.5 

14 SULFUR SPRINGS 
BROOK W OF 
CHAGRIN FALLS, 
UPST. MILES RD. 

0.1 (2.4) Non 
CWH 

2012 26 P NA     NA   67 

15 TRIB. TO CHAGRIN 
R. (23.93) NEAR 
MOUTH 

0.1 (0.7) Non 
WWH 

2013 28 F NA   2013 NA  F 39 

16 TRIB TO CHAGRIN 
R (22.81/5.13) @ 
URSULINE 
COLLEGE, UPST 
LAKE 

1.07 (1.1) Non 
WWH 

2013 18 P NA   2013 NA  Low 
Fair 

53.5 

17 BUTTERMILK 
CREEK (CHAGRIN 
12.69/0.28) NEAR 
MOUTH 

0.05 (2.7) Non 
WWH 

2012 34 F NA     NA   82 

18 TRIB. TO CHAGRIN 
R. (15.44) NEAR 
MOUTH 

0.05 (1.9) Non 
WWH 

2012 32 F NA     NA   58.5 

19 SULPHUR SPRINGS 
BROOK (S. BR.) 
NEAR MOUTH 

0.05 (0.8) Non 
CWH 

2012 26 P NA     NA   59.0 

22 WILLEY CREEK W 
OF CHAGRIN FALLS 
@ JACKSON RD. 

0.95 (3.7) Partial 
CWH 

2014 24 P NA   2014 40 G 78.5 
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24 BEECHERS BROOK 

@ SOM CENTER 
RD. 

1.2 (0.5)  

Non 
WWH  
 

 

2016 12 VP NA  2016 36 G 63.0 

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 outlined in red. Poor QHEI scores are highlighted in orange and fair QHEI scores are yellow. No numerical criteria are available 
for coldwater habitat 
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Figure 22: Critical Area 3: Major tributaries west of Chagrin River 
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The western tributaries of the Chagrin River have many assessment points (Ohio EPA Integrated Report) showing 
non or partial attainment. CRWP staff members and project partners have also seen significant stormwater and 
stream erosion problems in reaches that have not yet been officially assessed by Ohio EPA. For example, Deer 
Creek at Nehl’s Park in the City of Wickliffe has significant bank erosion and lack of deep-rooted riparian 
vegetation. The stream has little or no canopy throughout the park.  

 
Figure 23: Bank erosion at Nehl's Park in the City of Wickliffe 

 
Some of the tributaries in this critical area also have dam structures or other barriers that impede fish migration. 
At Beecher’s Brook near Wilson Mills trailhead, the drop-off structure does not allow for fish to migrate upstream. 
In addition, near vertical banks contribute to in-stream sedimentation and water quality degradation.  

 
Figure 24: Drop structure acting as fish migration barrier at Beecher's Brook near Wilson Mills trailhead at North Chagrin 
Reservation 
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Figure 25: Bank erosion and sedimentation issues at Beecher's Brook downstream of drop structure near Wilson Mills 
Trailhead 

 
Additional data 
In 2013, the NEORSD calculated a QHEI score of 53.00, with a narrative rating of “Fair” at unnamed tributary (RM 
0.30) to Pepper-Luce Creek downstream of Woodland Glen WWTP. Instream cover included undercut banks, 
shallows, rootwads, woody debris, and boulders. Riparian width was wide on river right and narrow on river left, 
with a forest floodplain present. Factors lowering the score included presence of moderate silt, moderate to 
heavy erosion, lack of deep pools, and no functioning riffle. At RM 0.30, the stream received an IBI of 36 (Fair). 
Creek chub, western blacknose dace, largemouth bass, and the northern bluegill sunfish made up the sample at 
this site. Pepper-Luce at RM 0.30 had levels of dissolved inorganic nitrogen (DIN) and total phosphorous above 
the average amounts. RM 0.30 was considered in non-attainment of its aquatic life use and had water quality 
exceedances for E. coli, mercury, and NH3.  
 
At Pepper-Luce Creek RM 3.30, the stream received a QHEI of 73.25, or “Excellent.” A moderate amount of 
instream cover was at this site, consisting of undercut banks, shallows, woody debris and rootwads. The substrate 
was cobble and gravel with moderate siltation. The riparian zone was wide, with the floodplain dominated by 
forest. Deep pools and a moderate to stable riffle at high gradient were noted. RM 3.30 received an IBI score of 32 
(Fair). This site had a high number of pollution-intolerant species including white sucker, creek chub, and 
bluntnose minnow. The report noted that although the QHEI score suggested the ability to support a healthy fish 
community, a dam downstream of the site prevents upstream migration of fish from the Chagrin River. An ICI of 
40 was calculated. RM 3.30 was considered in partial attainment of its aquatic life use and had water quality 
exceedances for E. coli and mercury (NEORSD 2016).  
  

3.4.3 Detailed Causes and Associated Sources 

 
Major causes of impairment in these tributaries include flow and habitat alterations, thermal modification, 
sedimentation/siltation, embeddedness, and alterations in streamside cover. Major sources include streambank 
modifications, urban runoff/storm sewers, site clearance for development or redevelopment, high urban density, 
impervious surface, and loss of riparian vegetation.  
 
Gully Brook/Deer Creek  
In the Gully Brook/Deer Creek subwatershed, approximately 10% land cover in the subwatershed is major 
roadways, including portions of I-90 and I-271. Gully Brook shows some dramatic effects of urban stormwater 
runoff with high conductivity due to salt and stream channel instability (WAP 2011, p. 80). A significant amount of 
stormwater runoff from Interstate I-90 and large commercial areas enters this stream. The stream channel was 
also deeply incised, with visual evidence of highly fluctuating flows and severe bank erosion (TSD 2003-04, p. 67). 
The stream has become entrenched along the lower reaches of the stream, with resulting stream bank erosion 
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and sedimentation problems (WAP 2011, p. 80). Fecal coliform problems are also noted for Gully Brook, with 
exceedances for both the geometric mean and 90th percentile criteria (Chagrin River TMDL, p. 9).  
 
Upper 40/Foster’s Run 
This stream has been dramatically affected by stormwater runoff. Sediments contaminated with heavy metals 
have been suspected as the cause of the problems. Extensive impervious cover exists in the headwater areas of 
this subwatershed. In addition, portions of the stream have been channelized to accommodate the increase in 
stormwater runoff in this area and to reduce local flooding and erosion. This however resulted in runoff more 
quickly reaching the lower portions of the watershed, increasing stream bank erosion and washing out portions of 
a road. As this subwatershed developed nearly all of the floodplain, natural channel structure and wetlands were 
eliminated from this stream. Mayfield Village in cooperation with Gates Mills and the Cleveland Metroparks 
completed a stream restoration project that restored floodplain upstream along SOM Center Road and daylighted 
the formerly culverted stream channel using a natural channel design solution. The restoration project was 
completed in 2006 and helped alleviate severe downstream erosion. In 2011, Mayfield Village installed permeable 
pavers and bioretention at Wiley Park and the police department to promote infiltration and restore natural 
stream flows. Ohio EPA has not completed sampling on this tributary (WAP 2011, p. 82).  
 
Beecher’s Brook  
Beecher’s Brook drains 1.81 square miles with headwaters in Mayfield Heights, then flows through Mayfield 
Village and enters the Chagrin River at river mile 14.88 in the Village of Gates Mills (WAP 2011, p. 81).  Sampling of 
Beecher’s Brook by the Cuyahoga County Board of Health indicates this stream is likely impacted by HSTS, shown 
by elevated bacteria and phosphorous levels. Mayfield Village has protected reaches of this stream, but the upper 
reaches are channelized and impacted by stormwater (WAP 2011, p. 82). The downstream reaches also suffer 
from habitat and water quality impairment. A manmade drop structure acts as a barrier to fish passage near the 
Wilson Mills Trailhead in North Chagrin Reservation. Streambanks are steep and severely eroding, causing 
increased sediment loading.  
 
Pepper-Luce Creek  
Pepper-Luce Creek drains 9.3 square miles and has a steep gradient of 53 feet per mile (WAP 2011, p. 82). 
Increased siltation (sand / silt bedload with increased embeddedness) and increased nutrients are noted as 
concerns, as suburban development, stormwater runoff, and possible septic inputs have caused biological 
community decreases in Pepper-Luce Creek (Trib. To Chagrin R. @ RM 22.81) compared to 1995 data (TSD 2003-
04, p. 15). Siltation and urban runoff were determined to be stressors threatening the ability of the tributary to 
maintain future WWH biological communities (TSD 2003-04, p. 68). Excessive stormwater effects (e.g., down-
cutting, bank erosion, sedimentation) were observed (TSD 2004-04, p. 81).  
 
Sulphur Springs 
Sulphur Springs is a CWH stream with a Superior High Quality Waters antidegradation status with the lower 
reaches located in the Cleveland Metroparks South Chagrin Reservation. This sensitive coldwater stream is 
impacted by significant residential and commercial development, particularly in headwater areas. A population of 
brook trout from Quebec, Canada was introduced into this stream approximately twenty years ago. Since that 
time, a remnant population of native Ohio brook trout has been discovered and may be reintroduced in the 
stream in place of the Quebec strain fish that were removed once native populations were identified.  Sulphur 
Springs has been considered as a potential site for reintroduction of native Ohio brook trout, and restoration 
efforts have been underway with reintroduction in mind.  The North Fork of Sulphur Springs, locally called Boulder 
Creek, was the site of a stream restoration project in 2005 completed by the City of Solon with funding through 
the Great Lakes Commission, and in June 2011 CRWP in partnership with Cleveland Metroparks and Emerald 
Necklace Chapter of Trout Unlimited was awarded a grant from the Great Lakes Basin Fish Habitat Partnership for 
monitoring and assessment of Sulphur Springs as a potential site for reintroduction of native Ohio brook trout. 
400 linear feet of the north branch of Sulphur Springs and 0.5 acres of riparian corridor were restored in an area 
impacted by a historic impoundment in late 2012 (WAP 11, p. 99).  Baseline monitoring results at the Sulphur 
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Springs restoration area indicated that physical in-stream habitat post-restoration was adequate to support 
coldwater fish populations, but that high water temperatures during the summer were negatively impacting the 
stream’s ability to sustain year-round populations.  As the trees planted during the restoration mature and grow, 
it is anticipated that their shading will help keep in-stream temperatures low enough during the summer to 
sustain year-round coldwater fish populations.  Additional work to mitigate heated stormwater runoff from the 
significant residential development in the headwaters is also important to fully restore and maintain the high-
quality coldwater habitat present in Sulphur Springs. 
 

3.4.4 Goals and Objectives for Critical Area  

The overall nonpoint source restoration goals for the NPS-IS plan is to improve IBI, MIwb, ICI, and QHEI scores so 
that partial or non-attainment status can achieve full attainment of the designated aquatic life use and that full 
attaining reaches may maintain their status. Bringing impaired sites into attainment and protecting attaining sites 
within these western tributaries is priority. Specific goals referencing assessment points are outlined here:  
 
Goal 1: Achieve modified BEHI score of moderate (15.5-22) or better erosion index at Beecher’s Brook at RM 0.10 
near the Wilson Mills Trailhead at North Chagrin Reservation.  
 NOT ACHIEVED: highest narrative rating evaluation is currently 37.5 (Extreme) at this site  
 
Goal 2: Achieve IBI score of 54 upstream of the drop structure at Beecher’s Brook at RM 0.10 to equal the IBI 
score downstream of the existing drop structure.  

NOT ACHIEVED: only 5 specimens of one pollutant tolerant fish species, the creek chub, was noted in 
sampling upstream of the drop structure by Cleveland Metroparks on November 17, 2008  

 
Goal 3: Achieve QHEI score of 78 (Excellent) or higher at Beecher’s Brook at RM 0.10 
 NOT ACHIEVED: QHEI score is 64 (good)  
 
Goal 4: Protect Beecher’s Brook downstream of the fish barrier at RM 0.10 by maintaining an IBI of 40 or higher.  
 ACHIEVED: Site currently has an IBI of 54.  
 
Goal 5: Achieve IBI score of 40 or higher at Buttermilk Creek (Chagrin 12.69/0.28) near mouth (RM 0.05).  
 NOT ACHIEVED: IBI score is 34.00 (Fair)  
 
Goal 6: Achieve IBI score of 40 or higher at Beecher’s brook at SOM Center Road (RM 1.2).  
 NOT ACHIEVED: IBI score is 12.0 (very poor).  
 
Goal 7: Protect Beecher’s Brook by achieving an ICI score of 34 or higher at Beecher’s brook at SOM Center Road 
(RM 1.2).  
 ACHIEVED: Site currently has an ICI of 36.0 (good)  
 
Goal 8: Achieve IBI score of 40 or higher at trib. to Chagrin R. (15.44) near mouth (RM 0.05).  
 NOT ACHIEVED: IBI score is 32.0 (fair).  
 
Goal 9: Achieve IBI score of 40 or higher at trib to Chagrin R (22.81/5.13) @ Ursuline College, upst lake (RM 1.07).   
 NOT ACHIEVED: IBI score is 18.0 (poor).  
 
Goal 10: Achieve IBI score of 40 or higher at trib. to Chagrin R. (22.81) 0.25 mi. upst. SOM Center Rd (RM 3.3).  
 NOT ACHIEVED: IBI score is 30.0 (fair).  
 
Goal 11: Protect trib. to Chagrin R. (22.81) 0.25 mi. upst. SOM Center Rd. by achieving an ICI score of 34 or higher 
(RM 3.3).  
 ACHIEVED: Site currently has an ICI of 42.0 (very good).  



53 
 

 
Goal 12: Achieve IBI score of 40 or higher at trib. to Chagrin R. (23.93) near mouth (RM 0.1).  
 NOT ACHIEVED: IBI score is 28.0 (fair)  
 
Goal 13: Achieve IBI score of 40 or higher at Willey Creek W of Chagrin Falls @ Jackson Rd (RM 0.95). 
 NOT ACHIEVED: IBI score is 24.0 (poor).  
 
Goal 14: Protect Willey Creek W of Chagrin Falls @ Jackson rd. (RM 0.95) by achieving an ICI score of 34 or higher.  

ACHIEVED: Site currently has an ICI of 40.0 (good).  
 
Goal 15: Achieve IBI score of 40 or higher at Sulphur Springs Brook W of Chagrin Falls, upst. Miles Rd (RM 0.1). 
 NOT ACHIEVED: IBI score is 26.0 (poor).  
 
Goal 16: Achieve IBI score of 40 or higher at Sulphur Springs Brook (N. Br.) near mouth (RM 0.68).  
 NOT ACHIEVED: IBI score is 26.0 (poor).  
 
Goal 17: Achieve IBI score of 40 or higher at Sulphur Springs Brook (S. Br.) near mouth (RM 0.05).  

NOT ACHIEVED: IBI score is 26.0 (poor). 
 
As sites are further investigated projects are developed, goals may be adapted to reflect additional sites.  
To achieve these goals for Critical Area 3, the following objectives need to be achieved.  
 
Objective 1: Restore eroding or otherwise impaired streambanks of western tributaries to the Chagrin River and 
their riparian corridors by removing invasive species, increasing native plant cover in riparian areas, and restoring 
streams using natural channel design features and principles /bio-engineering.  

• Restore 10,000 or more linear feet within Critical Area 3.  

• Revegetation of at least 150 acres of riparian area along western tributaries of the Chagrin River.  

Objective 2: Preserve and protect land along the riparian area of western tributaries to the Chagrin River through 
acquisition and/or conservation easements.  

• Protect 100 acres of riparian habitat.    

Objective 3: Reduce urban runoff from impervious surface through impervious surface reduction and infiltrative 
green infrastructure practices.  

• Mitigate 75 acres of impervious surface within the critical area 3.  

Objective 4: Restore natural hydrology through dam or culvert modification/removal and wetland restoration.   

• Remove or modify at least 5 fish barriers such as dams or culverts to improve aquatic connectivity and fish 

population health.  

• Restore 20 acres of wetlands.   

Objectives may be modified, and additional objectives added as necessary until the tributaries are in full 
attainment of their aquatic life uses.  
 
Many types of projects help fulfill multiple objectives. For example, in 2016, Cleveland Metroparks restored 200 
linear feet of headwater stream and enhanced 3 acres of wetlands at a former grass airfield landing strip within 
South Chagrin Reservation. This Ohio EPA 319 project permanently protects the primary headwater reaches of 
Sulphur Springs, a coldwater habitat tributary to the Chagrin River, and restores valuable wetland and headwater 
stream habitat. The project contractor removed an old failing 12-inch metal culvert that carried most of the water 
through the old airstrip and installed live willow and dogwood stakes to stabilize the stream banks. Numerous 
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small wetland pools were created to mimic the natural pre-development hydrology, with habitat features like 
small hummocks and hollows.  
 

 
Figure 26: Restored wetland pockets at South Chagrin Reservation providing amphibian habitat and mitigating the effects 
of stormwater runoff from surrounding development.  

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

• Urban Sediment and Nutrient Reduction Strategies 

• Altered Stream and Habitat Restoration Strategies 

• Nonpoint Source Reduction Strategies; and  

• High Quality Waters Protection Strategies. 
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Chapter 4: Projects and Implementation Strategy 

4.1 Projects and Implementation Strategy Overview Table   
Below are the projects and evaluation needs currently believed to be necessary to remove the impairments to the 
Griswold Creek-Chagrin River HUC-12 as a result of the identified causes and associated sources of nonpoint 
source pollution.  Because the attainment status is based on biological conditions, it will be necessary to 
periodically re-evaluate the status of the critical area 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 fairly 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. 
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For Griswold Creek-Chagrin River HUC-12 (HUC 04110003-04-02)  

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 

         
         

Altered Stream and Habitat Restoration Strategies   

1 7 2 1 
Gates Mills Village Center Chagrin River 
Restoration Project  

Village of Gates 
Mills 

1-3 years $349, 578 
Ohio EPA 319, 

SWIF, GLRI 

2 1 1 2 Bessie Benner Metzenbaum Park Restoration 
Geauga Park 
District  

1-3 years $260,765.08 
Ohio EPA 319, 

SWIF, GLRI 

2 2 1 3 Griswold Creek Restoration at Hillbrook Club 
Chagrin River 
Watershed 
Partners, Inc.  

1-3 years $204,130.01 
To be determined, not 
eligible for §319 funding 

1 8 2 4 Chagrin River restoration at Jackson Field  
Cleveland 
Metroparks 

1-3 years 
$406,180 

 

Ohio EPA 319, SWIF, 
GLRI 

3 1-4 1,4 5 Beecher’s Brook Restoration  
Cleveland 
Metroparks  

1-3 years $302,550 
Ohio EPA 319, SWIF, 

GLRI  

1 
9, 10, 
11, 12 

2 6 
Riparian Restoration & Streambank 
Stabilization at Daniels Park  

City of Willoughby 1-3 years  $511,000 
Ohio EPA 319, WRRSP, 

SWIF, GLRI 

Agricultural Nonpoint Source Reduction Strategies 

         
         

High Quality Waters Protection Strategies 

         
         

Other NPS Causes and Associated Sources of Impairment 
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4.2 Project Sheets for Griswold Creek-Chagrin River HUC-12 

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). 

 
Nine 

Element 
Criteria 

Information needed Explanation 

n/a Title Gates Mills Village Center Chagrin River Restoration Project  

criteria d 
 

Project Lead 
Organization & Partners 

Gates Mills Village 
Chagrin River Watershed Partners, Inc.  
Private property owners  

criteria c HUC-12 and Critical Area HUC 04110003-04-02  
Critical Area: #1 

criteria c Location of Project 366 linear feet – centerpoint (41.517971, -81.404136)  
St. Christopher’s By-The-River (7601 Old Mill Rd, Gates Mills, OH 44040) is the west-most 
parcel included in the reach.  

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

Altered Stream and Habitat Restoration  

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

criteria g Short Description The Village of Gates Mills proposed to stabilize 366 linear feet of the Main Branch of the 
Chagrin River and restore 0.13 acres of adjacent riparian area using a bio-engineered stream 
bank stabilization approach.  

criteria g Project Narrative This project highlights an effective public-private partnership between the Village of Gates 
Mills, private property owners, and Chagrin River Watershed Partners, Inc. (CRWP). As the 
project sponsor, the Village of Gates Mills will be responsible for administration of the grant 
and will ensure that the project is implemented in accordance with the grant agreement. 
CRWP will assist the Village with these tasks. Upon award of grant funding, the property 
owners will deposit the matching funds with the Village for sub-contractual disbursement.  
 
This project addresses a significant erosion and siltation problem occurring along the 
mainstem of the Chagrin River. An analysis of this reach using the modified Bank Erosion 
Hazard Index (BEHI) indicates moderate to very high bank erosion.  Significant undercutting, 
with exposed tree roots visible, has been observed under the banks along this reach. The bio-
engineered stabilization project will include the installation of approximately four bendway 
weirs to redirect the river thalweg toward the center of the channel to reduce near bank 
velocities and reduce the concentration of currents along the bank to minimize future erosion. 
The weirs will encourage a more natural re-building of the streambank through deposition, 
reduce further erosion into the river, and enhance in-stream habitat. The weirs will be keyed 
into the bank and live stakes will be interspersed in the bank to provide additional 
stabilization. The bank will be graded to a more stable 2:1 or 3:1 slope where needed and 
planted with native, deep-rooted vegetation. 0.13 acres of adjacent riparian area will be 
vegetated with native trees and shrubs, and floodplain and riparian seed mixes containing 
native grasses, sedges, and forbs. These plants will further stabilize the streambank, soak up 
stormwater runoff, and filter out pollutants.  
 
The proposed project will directly implement the Chagrin River TMDL by reducing sediment 
from the eroding riverbank. Additionally, the project will assist in reaching TMDL target 
nitrogen and phosphorous levels, protect the WWH status, and improve aquatic habitat within 
this section of the State-Scenic Chagrin River. Using Region 5 modeling, this project will result 
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in an estimated load reduction of 19 tons/ year of sediment, 32.3 pounds/year of nitrogen, 
and 16.1 pounds/year of phosphorous.  

 

criteria d Estimated Total cost Total cost: $349, 578 (see table below)  
 

criteria d Possible Funding Source Ohio EPA 319, SWIF, GLRI 

criteria a Identified Causes and 
Sources 

Causes: sedimentation/siltation, alteration in stream-side cover 
Sources: loss of riparian vegetation, streambank destabilization, urban runoff  

criteria  
b & h 

 

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

With the goal being: to achieve a modified BEHI score of Low (7.75-15.5) at Chagrin River RM 
17.7, downstream of bridge. This is not achieved for BEHI:  highest score along this reach is 
currently 32.75 (Very High) using modified BEHI (Newton and Drenten 2015).  

One objective is to stabilize eroding or otherwise impaired streambanks and revegetate 
riparian corridor 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?  

- 7.32% of the stabilization objective will be met (366 linear feet of the 5,000 linear feet)  
- 0.11% of the revegetation objective will be met (0.13/115 acres)  
 
Goal: The goal is to bring this location from a BEHI of Very High (32.75) to a Low (10-19.5) or 
better erosion index through restoration of 366 linear feet of eroding streambank through 
natural bioengineering methods and 0.13 acres or riparian restoration that will further 
stabilize the riparian and stream corridor. It is expected that this project will, upon completion, 
immediately achieve Goal 7.  

Part 3: Load Reduced? 19 tons/ year of sediment, 32.3 pounds/year of nitrogen, and 16.1 pounds/year of 
phosphorous 

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 

The Village, in coordination with the property owners and CRWP, will complete the following 
education and outreach deliverables: 
1) A fact sheet detailing the stream restoration project will be posted on CRWP’s website. 
2) CRWP will present on the restoration project to public officials attending their quarterly 
Board of Directors meetings, which typically average over 40 local officials and professional 
advisors per meeting. 
3) CRWP will highlight the project in its Annual Report distributed to over 200 public officials, 
directors, sponsoring organizations and conservation partners within the Chagrin River 
watershed. 
4) The project will be highlighted on the CRWP website and social media outlets. 
5) The City, with the assistance of CRWP, will coordinate and conduct one tour for elected 
officials and interested community members to review the restoration upon completion. 
6) The City will create a press release for publishing in local newspapers such as the Chagrin 
Valley Times highlighting the restoration project. 
7) The project will be highlighted in the newsletter – “The Gates Mills Pink Sheet” 
(http://www.gatesmillspinksheet.com/). 

 
Costs:  
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Nine 
Element 
Criteria 

Information needed Explanation 

n/a Title Bessie Benner Metzenbaum Park Restoration  

criteria d 
 

Project Lead Organization & 
Partners 

Chagrin River Watershed Partners, Inc. – primary  
Private property owners  
Geauga Park District  

criteria c HUC-12 and Critical Area HUC 04110003-04-02  
 Critical area: #2  

criteria c Location of Project 7940 Cedar Road 
Chester Township 
Griswold Creek, upstream of RM 6.64  
Coordinates: 41.507955, -81.356620 

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

Altered Stream and Habitat Restoration Strategies   

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

criteria g Short Description The recommended restoration strategy is raising grade to 
reconnect with the historic floodplain and restore the hydrologic connection between the 
stream and the wetland. This will restore 1,345 l.f. of stream.  
 

criteria g Project Narrative Griswold Creek through Metzenbaum Park is moderately entrenched. The channel is 
narrow and typical of a wetland “E” channel but showing signs of channel adjustment and 
active floodplain creation below the historic floodplain wetland. Wetland streams with 
little natural grade control and finer grained substrates such as sand and silt are very 
susceptible to erosion and channel adjustment once floodplain access is lost. The proposed 
raise grade restoration will restore this regular connection and decrease erosion/channel 
adjustment potential. Secondarily it will increase wetland hydrology to enhance more 
wetland obligate species. However, the primary benefit of the restoration at this site is 
more for a watershed scale benefit of storm water storage and detention within a natural 
system. Downstream areas of Griswold Creek are undergoing channel evolution partly due 
to increased storm water runoff from development. Large wetland systems such as these 
are not being used to their fullest capacity once a stream loses its regular connection. This 
project is proposing 1,345 l.f. of stream restoration.  
 

criteria d Estimated Total cost  

Permitting $9,700.00  

Design $39,494.18  

Construction 168,154.24 

Oversight $14,100.00  

Plants $29,316.67  

Totals $260,765.08  
 

criteria d Possible Funding Source Ohio EPA 319, GLRI, SWIF  

criteria a Identified Causes and 
Sources 

Causes: habitat alteration, thermal modification 
Sources: Suburban development, NPS stormwater runoff, removal of riparian vegetation  

criteria  
b & h 

 

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

With the goal being to lower the BEHI score to Low (10-19.5) or better along Griswold 
Creek upstream of RM 6.64 in Bessie Benner Metzenbaum Park (parcel 11-711400). 
 
One objective is to restore 5000 feet of modified streambanks that are highly eroded or 
otherwise impaired. 
 
 

Part 2: How much of the 
needed improvement for 
the whole Critical Area is 

 
 
This project will restore 1,345 l.f. / 5,000 of the linear feet (26.9 % of the objective).  
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estimated to be 
accomplished by this 
project?  

 
Goals: The highest narrative evaluation is currently “Very High.” Through restoration of 
1,345 l.f. of eroding bank using natural bioengineering methods, this project will bring the 
proposed restoration reach to a Low (10-19.5) or better BEHI. It is anticipated that this 
project, upon completion, will immediately achieve Goal 1. 

Part 3: Load Reduced? 115.8 tons/year sediment, 115.8 pounds/year phosphorus, 231.5 pounds/year nitrogen 
 

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.  In 
addition, the Griswold Creek north of Chagrin Falls at Fairmount Road site will be 
monitored (as part of the State’s surface water monitoring program cycle) to determine 
progress (through IBI, ICI, and QHEI) from partial attainment to full attainment. CRWP staff 
will also perform interim BEHI evaluations to assess in-stream habitat improvement. 

criteria e Information and Education 
Bessie Benner Metzenbaum Park has an estimated 49,776 visits per season, so this project 
will have great public visibility. Two of the trails are paved and provide access for people of 
all availabilities (Geauga Park District Environ Report 2013, p. 5).  

- 1 project fact sheet 

- 1 presentation at CRWP Board of Directors meeting (averaging 40 local officials 

and professional advisors per meeting)  

- Project highlighted in CRWP annual report 

- Project highlighted on CRWP website and social media outlets 

- 1 tour of completed restoration  

 
 
 

Nine 
Element 
Criteria 

Information needed Explanation 

n/a Title Griswold Creek Restoration at Hillbrook Club  

criteria d 
 

Project Lead Organization &  
Partners 

Chagrin River Watershed Partners, Inc. – primary  
Private property owners  
The Club at Hillbrook  

criteria c HUC-12 and Critical Area HUC 04110003-04-02  
 Critical Area: #2  

criteria c Location of Project The Hillbrook Club  
14800 Hillbrook Dr, Chagrin Falls, OH 44022 
Griswold Creek, upstream of approximately RM 1.7  
Coordinates: 41.462203, -81.385667  

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

Altered Stream and Habitat Restoration Strategies   

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

criteria g Short Description Restoration recommendations for the downstream reaches at The Club at Hillbrook 
include bank stabilization with large rock and native plantings and floodplain expansion. 
 

criteria g Project Narrative At the Hillbrook Club, Griswold Creek is characterized by unstable banks and man-made 
flow control structures. The instability and erosion further disconnects the creek from its 
floodplain during storm events. To return the creek to a functional and stable condition, 
Enviroscience proposes a two-phase restoration process. In the first phase, the banks will 
be stabilized with large stone, erosion matting and native plantings. The second phase 
consists of a 0.47-acre (20,600 ft2) floodplain expansion and the removal of several gabion 
walls which will add valuable floodprone area to the stream system. The floodplain would 
temporarily slow and treat stormwater if it overflows the riverbank, improving the water 
quality and bank stability downstream. The lush plantings would provide a safe and 
colorful backdrop to Club events and activities. 
The following are additional details for the conceptual restoration plan:  
Bank stabilization (100 ft)  
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The wedding lawn area has been eroding as the stream channel widens its course through 
Hillbrook Club. Analysis of the reach determines that the area will continue to erode 
because of unstable conditions. The existing stream bank and opposite bank are 
approximately 6.6 ft vertical banks. Downstream of the historic dam location this process is 
further along and floodplain development is more evident by the greater width of the 
valley and vegetation growing approximately 2-3ft above the base waterline.  The 
proposed bank stabilization along the wedding lawn returns some of the basic foundations 
of bank stability namely toe stability, bank slope and vegetation. The toe rock is important 
for creating a stable foundation for material bankfill in order to achieve a suitable slope for 
planting vegetation. A more gradual the bank slope (minimum 2:1) is better for dissipating 
erosive forces as well as growing vegetation. A shift in vegetation is necessary to 
encourage native plants with a greater rooting depth and capacity to hold soils. 
Floodplain expansion   
Griswold Creek has lost access to its historic floodplain and therefore is undergoing a 
channel evolution process. Currently the channel it is widening through erosion and a 
majority of the stormwater flows are contained within the 6-7 ft high streambanks. 
 

criteria d Estimated Total cost  
 

Permitting $7,825.00  

Design $28,779.41  

Construction 147,602.27 

Oversight $7,640.00  

Plants $12,283.33  

Totals $204,130.01  

criteria d Possible Funding Source To be determined, not eligible for §319 funding 

criteria a Identified Causes and 
Sources 

Causes: habitat alteration, thermal modification 
Sources: Suburban development, NPS stormwater runoff, removal of riparian vegetation 

criteria  
b & h 

 

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

The goal is to achieve a BEHI score of Low (10-19.5) along Griswold Creek upstream of 
approximately RM 1.7 at The Club at Hillbrook (parcel 26-028780). The goal is not yet 
achieved, with the highest narrative evaluation currently 48 (Extreme) at this site.   
 
One objective includes the restoration of at least 5,000 linear feet of eroding or otherwise 
impaired stream to increase floodplain access and restore in-stream habitat within the 
critical area. 
Another objective includes establishing at least 25 acres of vegetated riparian buffer along 
impacted or barren stretches of streams within the critical area. 

 

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

For the stream restoration: 
~2% of the 5,000 LF objective will be met (100 LF of 5,000 LF)  
For the riparian restoration: 
9.4% of the 25-acre objective will be met (0.47 acres of 25 acres) 
 
Goals: The highest narrative evaluation is currently “Extreme.” Through restoration of 100 
l.f. or eroding streambank using natural bioengineering and 0.47 acres of floodplain 
expansion, this project will bring the proposed restoration reach to a Low (10-19.5) or 
better BEHI.  It is anticipated that upon completion, this project will achieve Goal 2. 

Part 3: Load Reduced? 
14.4 tons/year sediment, 12.4 pounds/year phosphorus, 22.7 pounds/year nitrogen 

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.  In 
addition, the Griswold Creek northwest of Chagrin Falls at Falls Road site will be monitored 
(as part of the State’s surface water monitoring program cycle) to determine progress 
(through IBI, ICI, and QHEI) from non-attainment to full attainment. CRWP staff will also 
perform interim BEHI evaluations to assess in-stream habitat improvement. 

criteria e Information and Education  
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- 1 project fact sheet 

- 1 presentation at CRWP Board of Directors meeting (averaging 40 local officials 

and professional advisors per meeting)  

- Project highlighted in CRWP annual report 

- Project highlighted on CRWP website and social media outlets 

- 1 tour of completed restoration  

 

Nine 
Element 
Criteria 

Information needed Explanation 

n/a Title Chagrin River Restoration at Jackson Field 

criteria d 
 

Project Lead Organization & 
Partners 

Cleveland Metroparks – primary  
Chagrin River Watershed Partners, Inc.  

criteria c HUC-12 and Critical Area HUC 04110003-04-02  
Critical Area: #1 

criteria c Location of Project Main stem of Chagrin River 
Jackson Field, South Chagrin Reservation in the Village of Moreland Hills, Cuyahoga 
County, Ohio.  
(41.43508, - 81.414325)  

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

Altered Stream and Habitat Restoration Strategies   

criteria f Time Frame 1-3 years  

criteria g Short Description This project will restore 500 lf of stream and 0.25 acres of riparian corridor on the 
mainstem of the Chagrin River at Cleveland Metroparks' South Chagrin Reservation. The 
streambank is badly eroding along this reach, leading to a loss of stream habitat and 
floodplain connectivity.  

criteria g Project Narrative Cleveland Metroparks will partner with Chagrin River Watershed Partners, Inc. for this 
project. The Jackson Field restoration site is protected by Cleveland Metroparks as part of 
their South Chagrin Reservation. The South Chagrin Reservation comprises 1,545 acres, 
1,112 of which are forested.  The banks are steep and severely eroding and the river has 
lost access to its floodplain, further destabilizing the area and increasing sedimentation 
and flashiness of flows downstream. Excessive amounts of sediment are polluting high-
quality downstream water resources. The restoration will use natural channel design to 
restore 500 LF of streambank, improve in-stream fish habitat, and restore floodplain 
connectivity. 0.25 acres of native vegetation will be replanted along the floodplain 
corridor. 
 
The QHEI for the project area was assessed at a 74.5, which is considered good but almost 
in the Excellent Category. However, this reach is threatened by the degraded streambank 
conditions. The bank height is 6 – 9.5 feet tall, with severe slumping and poor vegetative 
protection. Given expected improvements to the riparian and bank condition, and 
improving the stability of the channel morphology, we anticipate this project will improve 
the QHEI score to 80 (safely in the Excellent category). Modified BEHI scores along this 
reach range from 26.0 (high) to 37.0 (Extreme). We anticipate a change in BEHI to the 
“Low” narrative range.  
 
This project will help significantly reduce in-stream sedimentation which is identified along 
with lack of riparian cover as a major impediment to improvement of fish habitat.  Nutrient 
and sediment reductions will assist in obtaining TMDL targets for nitrogen and phosphorus 
levels.  The river will be restored using natural channel design and bioengineering slope 
stabilization techniques.  
 

criteria d Estimated Total cost  
 
See below for detailed budget breakdown. 
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criteria d Possible Funding Source Ohio EPA 319, GLRI, SWIF 

criteria a Identified Causes and 
Sources 

Causes: sedimentation/siltation, alteration in stream-side cover 
Sources: loss of riparian vegetation, streambank destabilization, urban runoff 

criteria  
b & h 

 

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

 
With the goal being: to achieve a modified BEHI score of Low (7.75-15.5) or better erosion 
index at RM 26.0. This is not achieved for BEHI. The highest score along this reach is 
currently 37.0 (Extreme) using modified BEHI (Newton and Drenten 2015).  
 
One objective is to stabilize eroding or otherwise impaired streambanks and revegetate 
riparian corridor 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?  

- 10% of the stabilization objective will be met (500 linear feet of the 5,000 linear feet)  
- 0.22% of the revegetation objective will be met (0.25 acres of the 115 acres)  
 
Goal: This project is projected to bring this location from a modified BEHI of Extreme 37.0 
to a low (7.75-15.5) or better erosion hazard index through restoration of 500 linear feet of 
eroding streambank through natural bioengineering methods and 0.25 acres of riparian 
restoration that will further stabilize the riparian and stream corridor. It is expected that 
this project will, upon completion, immediately achieve Goal 8.  

Part 3: Load Reduced? 612 tons/year sediment, 612 lbs/year phosphorus, and 1224 lbs/year nitrogen 

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.   
 
Cleveland Metroparks will conduct post-construction BEHI assessments.  

criteria e Information and Education The South Chagrin Reservation sees an average of 826,458 visitors a year and the Jackson 
Field trail is one of the most-used trails in the Reservation.  Interpretive signage installed as 
part of the project will educate visitors on the importance of restoring and preserving high-
quality stream habitat. CRWP and Cleveland Metroparks will also host an educational tour 
and volunteer planting of the area through Cleveland Metropark’s Watershed Volunteer 
Program, and Cleveland Metroparks will use the site as an outdoor classroom to teach 
WVP participants about stream monitoring techniques like BEHI evaluation as part of our 
post-construction monitoring. CRWP will present on the project at a Board of Directors 
meeting (averaging 40 local officials and professional advisors per meeting) and will 
highlight the project in CRWP’s annual report and on their website and Facebook page.  
The target audience will be CRWP member communities along the mainstem of the 
Chagrin River, but the information will be replicable and widely distributed across other 
watersheds with major rivers in the Central Lake Erie Basin.  

 

Detailed Budget Breakdown: Chagrin River Restoration at Jackson Field 

Deliverable # of Units to be 
Completed 

$$ Cost per 
Unit 

Total Estimated Cost Description  

Design, Engineering, 
and Permitting 

709 hours  $120/hour $85,000 Design, engineering, and 
permitting for the stream 
and riparian restoration 
project  

Streambank 
Stabilization and 
Riparian Restoration 

500 linear feet  $304.86/linear 
foot  

$152,430 Site mobilization and 
access. Toe protection and 
vegetation materials and 
construction. Planting of 
native woody vegetation 
and seed in floodplain in 
riparian areas.  

Erosion and Sediment 
Control Structures 

5 structures $27,750 / 
structure 

$138,750 Materials and construction 
of bendway weirs  
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Construction Project 
Management 
Services 

200 $100/hour $20,000 Engineering and legal 
review of project 
components  

Grant Management 263 hours  $38/hour  $10,000 Subcontract with CRWP to 
assist with grant 
management, RFP 
development, and 
education and outreach  

Total Sub-Contracting Costs Associated with this Project  $406,180  
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Nine 
Element 
Criteria 

Information needed Explanation 

n/a Title Beecher’s Brook Restoration  

criteria d 
 

Project Lead Organization & 
Partners 

Cleveland Metroparks – primary  
Chagrin River Watershed Partners, Inc.  

criteria c HUC-12 and Critical Area HUC 04110003-04-02  
Critical Area #3  

criteria c Location of Project Beecher’s Brook, a headwater tributary to the Chagrin River 
North Chagrin Reservation, Cleveland Metroparks near Wilson Mills trailhead 
41.550722, -81.418293 
  

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

Altered Stream and Habitat Restoration Strategies   

criteria f Time Frame 1-3 years  

criteria g Short Description This project will restore 350 lf of stream and 2 acres of riparian area for Beecher’s Brook at 
Cleveland Metroparks’ North Chagrin Reservation. This habitat is threatened by a severely 
eroding streambank, increased sediment and nutrient loads, and barriers to fish migration.  

criteria g Project Narrative 
Cleveland Metroparks will partner with Chagrin River Watershed Partners, Inc. for this 
project. The Beecher’s brook restoration project is protected by Cleveland Metroparks as 
part of their North Chagrin Reservation.  

A QHEI assessment for the project site was performed November 4, 2008 and that score of 
78 indicated Exceptional quality habitat and the potential to support a healthy fish 
community. A subsequent QHEI on August 23, 2017 resulted in a score of 64, indicating 
Good quality habitat. However, this high-quality habitat is threatened by a degraded 
streambank, increased sediment and nutrient loads, and barriers to fish migration. The 
bank height along this reach of river downstream of the existing drop structure is 8’ – 14’ 
with severe slumping, undercut banks, and exposed roots. The modified BEHI score for the 
right bank is 26.25 (High) with High near bank stress rating. The modified BEHI score for 
the left bank is 37.5 (Extreme) with Very high near banks stress rating. 

The fish community was assessed upstream of the drop structure via electrofishing on 
November 17, 2008 and only 5 specimens of one pollution tolerant fish species, the creek 
chub, was noted. A complete IBI was performed downstream of the drop structure on 
August 23, 2017 and yielded 12 fish species and an IBI score of 54, indicating Exceptional 
fish community. Noteworthy results from this field data collection is that two moderate 
pollution tolerant species (rainbow darter and hogsucker) and a number of rainbow trout 
(cold, clean water species) were identified. This stark contrast between fish species 
diversity upstream and downstream of the drop structure strongly indicates this structure 
as the barrier to fish passage in this stretch of stream. 

The outcomes of this project will significantly reduce in-stream sediment and nutrient 
loads, which have been identified as major sources of impairment to fish habitat. 
Bioengineered slope stabilization techniques will restore riparian habitat and prevent 
future erosion. The streambank stabilization, coupled with the removal of the drop 
structure and replacement of the box culvert, will significantly improve fish communities. 

We anticipate this project will increase current QHEI score from 64 (Good) to previous 
QHEI levels of 78 (Excellent). We further anticipate a decrease in modified BEHI scores 
from the current range of 26.25 (High) - 37.5 (Extreme) to 15.5-22 or better (Moderate) 
erosion index.  

criteria d Estimated Total cost 
$302,550 ($181,530 through project, 121,020 local match)  
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criteria d Possible Funding Source Ohio EPA 319, GLRI  

criteria a Identified Causes and 
Sources 

Causes: sedimentation/siltation, alteration in stream-side cover 
Sources: loss of riparian vegetation, streambank destabilization, urban runoff 

criteria  
b & h 

 

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

 
With the goal being: to achieve a modified BEHI score of moderate (15.75 – 23.5) or better 
erosion index at RM 0.20. This is not achieved for BEHI. The modified BEHI score currently 
has a high score of 26.25.  
 
One objective is to stabilize eroding or otherwise impaired streambanks and revegetate 
riparian corridor.  

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

3.5 % of the stabilization objective will be met (350 linear feet of the 10,000 linear feet)   
1.33 % of the revegetation objective will be met (2 of the 150 acres)  
 
Goal: This project is projected to bring this located from a modified BEHI of 26.25 (High) - 
37.5 (Extreme) to 15.5-22 or better (Moderate) erosion index through restoration of 350 
linear feet of eroding streambank through natural bioengineering methods and 2 acres of 
riparian restoration that will further stabilize the riparian and stream corridor. It is 
expected that this project will, upon completion, immediately achieve Goal 1.  

Part 3: Load Reduced? 12.7 pounds/year nitrogen, 6.3 pounds/year phosphorous, 6.3 tons/year sediment  

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 OEPA-DSW 
Ecological Assessment Unit will perform both pre- and post-project monitoring.  
 
Cleveland Metroparks will conduct post-construction BEHI assessments.  
 

criteria e Information and Education Cleveland Metroparks will partner with CRWP to complete the education and public 
outreach deliverables. Education and outreach activities will be completed throughout the 
project timeline. Cleveland Metroparks and CRWP will lead a public tour of the restoration 
site after activities are complete and Cleveland Metroparks Watershed Volunteer Program 
will assist with maintenance and/or monitoring activities (e.g. BEHI). The project will be 
presented at a Cleveland Metroparks Board of Park Commissioners meeting; all meetings 
are open to the public to allow for public comment. All meeting agendas are published and 
posted on the Park District’s website in advance of the meeting. CRWP will also present 
the project at a Board of Directors meeting, which average 40 local officials and 
professional advisors per meeting, and will highlight the project in its Annual Report, which 
is distributed to over 200 public officials, directors, sponsoring organizations, and 
conservation partners within the Chagrin River watershed. A fact sheet detailing the 
stream restoration project will be posted on CRWP’s website. Cleveland Metroparks will 
also install a sign/information about the project in the kiosk at the Wilson Mills Trailhead.  
 
Cleveland Metroparks and CRWP regularly utilize social media outlets such as Facebook, 
Twitter, and Instagram to promote newsworthy items and events. The Park District boasts 
over 300,000 engaged users on eight different social media networks. Cleveland 
Metroparks will post information on this project via its networks and will work with the 
CRWP to promote the restoration project via its website and newsletter. Cleveland 
Metroparks will work with CRWP to create a press release for publishing in local 
newspapers such as the Chagrin Valley Times highlighting the restoration project and the 
public tour. 
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Nine 
Element 
Criteria 

Information needed Explanation 

n/a Title Beecher’s Brook Restoration  

criteria d 
 

Project Lead Organization & 
Partners 

Cleveland Metroparks – primary  
Chagrin River Watershed Partners, Inc.  

criteria c HUC-12 and Critical Area HUC 04110003-04-02  
Critical Area #3  

criteria c Location of Project Beecher’s Brook, a headwater tributary to the Chagrin River 
North Chagrin Reservation, Cleveland Metroparks near Wilson Mills trailhead 
41.550722, -81.418293 
  

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

Altered Stream and Habitat Restoration Strategies   

criteria f Time Frame 1-3 years  

criteria g Short Description This project will restore 350 lf of stream and 2 acres of riparian area for Beecher’s Brook at 
Cleveland Metroparks’ North Chagrin Reservation. This habitat is threatened by a severely 
eroding streambank, increased sediment and nutrient loads, and barriers to fish migration.  

criteria g Project Narrative 
Cleveland Metroparks will partner with Chagrin River Watershed Partners, Inc. for this 
project. The Beecher’s brook restoration project is protected by Cleveland Metroparks as 
part of their North Chagrin Reservation.  

A QHEI assessment for the project site was performed November 4, 2008 and that score of 
78 indicated Exceptional quality habitat and the potential to support a healthy fish 
community. A subsequent QHEI on August 23, 2017 resulted in a score of 64, indicating 
Good quality habitat. However, this high-quality habitat is threatened by a degraded 
streambank, increased sediment and nutrient loads, and barriers to fish migration. The 
bank height along this reach of river downstream of the existing drop structure is 8’ – 14’ 
with severe slumping, undercut banks, and exposed roots. The modified BEHI score for the 
right bank is 26.25 (High) with High near bank stress rating. The modified BEHI score for 
the left bank is 37.5 (Extreme) with Very high near banks stress rating. 

The fish community was assessed upstream of the drop structure via electrofishing on 
November 17, 2008 and only 5 specimens of one pollution tolerant fish species, the creek 
chub, was noted. A complete IBI was performed downstream of the drop structure on 
August 23, 2017 and yielded 12 fish species and an IBI score of 54, indicating Exceptional 
fish community. Noteworthy results from this field data collection is that two moderate 
pollution tolerant species (rainbow darter and hogsucker) and a number of rainbow trout 
(cold, clean water species) were identified. This stark contrast between fish species 
diversity upstream and downstream of the drop structure strongly indicates this structure 
as the barrier to fish passage in this stretch of stream. 

The outcomes of this project will significantly reduce in-stream sediment and nutrient 
loads, which have been identified as major sources of impairment to fish habitat. 
Bioengineered slope stabilization techniques will restore riparian habitat and prevent 
future erosion. The streambank stabilization, coupled with the removal of the drop 
structure and replacement of the box culvert, will significantly improve fish communities. 

We anticipate this project will increase current QHEI score from 64 (Good) to previous 
QHEI levels of 78 (Excellent). We further anticipate a decrease in modified BEHI scores 
from the current range of 26.25 (High) - 37.5 (Extreme) to 15.5-22 or better (Moderate) 
erosion index.  

criteria d Estimated Total cost 
$302,550 ($181,530 through project, 121,020 local match)  
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criteria d Possible Funding Source Ohio EPA 319, GLRI  

criteria a Identified Causes and 
Sources 

Causes: sedimentation/siltation, alteration in stream-side cover 
Sources: loss of riparian vegetation, streambank destabilization, urban runoff 

criteria  
b & h 

 

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

 
With the goal being: to achieve a modified BEHI score of moderate (15.75 – 23.5) or better 
erosion index at RM 0.20. This is not achieved for BEHI. The modified BEHI score currently 
has a high score of 26.25.  
 
One objective is to stabilize eroding or otherwise impaired streambanks and revegetate 
riparian corridor.  

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

3.5 % of the stabilization objective will be met (350 linear feet of the 10,000 linear feet)   
1.33 % of the revegetation objective will be met (2 of the 150 acres)  
 
Goal: This project is projected to bring this located from a modified BEHI of 26.25 (High) - 
37.5 (Extreme) to 15.5-22 or better (Moderate) erosion index through restoration of 350 
linear feet of eroding streambank through natural bioengineering methods and 2 acres of 
riparian restoration that will further stabilize the riparian and stream corridor. It is 
expected that this project will, upon completion, immediately achieve Goal 1.  

Part 3: Load Reduced? 12.7 pounds/year nitrogen, 6.3 pounds/year phosphorous, 6.3 tons/year sediment  

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 OEPA-DSW 
Ecological Assessment Unit will perform both pre- and post-project monitoring.  
 
Cleveland Metroparks will conduct post-construction BEHI assessments.  
 

criteria e Information and Education Cleveland Metroparks will partner with CRWP to complete the education and public 
outreach deliverables. Education and outreach activities will be completed throughout the 
project timeline. Cleveland Metroparks and CRWP will lead a public tour of the restoration 
site after activities are complete and Cleveland Metroparks Watershed Volunteer Program 
will assist with maintenance and/or monitoring activities (e.g. BEHI). The project will be 
presented at a Cleveland Metroparks Board of Park Commissioners meeting; all meetings 
are open to the public to allow for public comment. All meeting agendas are published and 
posted on the Park District’s website in advance of the meeting. CRWP will also present 
the project at a Board of directors meeting, which average 40 local officials and 
professional advisors per meeting, and will highlight the project in its Annual Report, which 
is distributed to over 200 public officials, directors, sponsoring organizations, and 
conservation partners within the Chagrin River watershed. A fact sheet detailing the 
stream restoration project will be posted on CRWP’s website. Cleveland Metroparks will 
also install a sign/information about the project in the kiosk at the Wilson Mills Trailhead.  
 
Cleveland Metroparks and CRWP regularly utilize social media outlets such as Facebook, 
Twitter, and Instagram to promote newsworthy items and events. The Park District boasts 
over 300,000 engaged users on eight different social media networks. Cleveland 
Metroparks will post information on this project via its networks and will work with the 
CRWP to promote the restoration project via its website and newsletter. Cleveland 
Metroparks will work with CRWP to create a press release for publishing in local 
newspapers such as the Chagrin Valley Times highlighting the restoration project and the 
public tour. 
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Nine 
Element 
Criteria 

Information needed Explanation 

n/a Title Riparian Restoration & Streambank Stabilization at Daniels Park  

criteria 
d 
 

Project Lead 
Organization &  
Partners 

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

criteria 
c 

HUC-12 and Critical 
Area 

HUC 041100030402, Griswold Creek-Chagrin River, Critical Area 1 

criteria 
c 

Location of Project 41.628731, -81.399853 
38401 Johnnycake Ridge Rd., Willoughby, OH 44094 

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 stabilize 685 feet of eroding streambank and revegetate 1.5 acres along 
the Chagrin River at Daniels Park south of Route 84 in Willoughby. This project will help 
maintain the attainment of the Chagrin River’s warmwater habitat aquatic life use 
downstream. At the City of Willoughby’s Daniel’s Park, both the Chagrin River south of 
State Route 84 and the East Branch of the Chagrin River near the confluence with the 
Chagrin River have been affected by substantial erosion for several years.  

criteria 
g 

Project Narrative This project will reduce sediment and nutrient loads to the Chagrin River and Lake Erie by 
stabilizing 685 feet of the eroding western streambank using bioengineering methods and 
revegetating 1.5 acres along the Chagrin River at Daniels Park south of Route 84 in 
Willoughby. The left (western) streambank has been eroding for several years. The 
streambank is 10.5 feet high and several bank slumps have occurred.  In June 2018, this 
site’s BEHI (Rosgen 2001) score was High (34).  Factors causing erosion on the western 
bank of the Chagrin River between State Route 84 and I-90 include: collapse of the 
downstream dam which lowered the base level, lack of adequate riparian buffer, and 
accumulation of sediment along the Eastern bank.  The erosion and migration of the 
western bank has resulted in deposition and aggradation of the eastern bank.  The point 
bar on the eastern bank and associated transverse riffle are forcing flow into the western 
bank. 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. All sampling locations downstream of this project (in the Town of 
Willoughby-Chagrin River HUC-12) are in full attainment of their warmwater aquatic life 
use.  
 
This project will include a bio-engineering approach to help stabilize the western bank of 
the Chagrin River south of State Route 84 and reduce the annual load of 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 the Chagrin River from cutting 
behind them. The preferred restoration alternative, developed by Chagrin River Watershed 
Partners and Biohabitats with funding from the Great Lakes Restoration Initiative, 
combines 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.  
 
A project sheet is also included in the East Branch-Chagrin River NPS-IS for the “East 
Branch Confluence Restoration” project, also at Daniel’s Park in Willoughby. The East 
Branch project will include 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. The project on the East Branch 
will also contribute to maintaining the attainment status of the Chagrin River downstream 
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in the Town of Willoughby-Chagrin River HUC-12. The Town of Willoughby-Chagrin River 
NPS-IS is under development by CRWP with funding support from an ODNR Coastal 
Management Assistance Grant. CRWP held a public meeting in 2018 to gather input and 
has begun field assessments and project development. The first version of the plan will be 
completed by December 31, 2019. One of the critical areas addressing eroding 
streambanks will include a goal of maintaining attainment at Willoughby RM 4.95. 
  
CRWP, the City of Willoughby, and Western Reserve Land Conservancy will collaborate to 
implement the project. 
 

criteria 
d 

Estimated Total cost $511,000 

criteria 
d 

Possible Funding 
Source 

319, GLRI, WRRSP, Contributions from Project Partners 

criteria 
a 

Identified Causes and 
Sources 

Causes: sedimentation/siltation, alteration in stream-side cover 
Sources: loss of riparian vegetation, streambank destabilization, urban runoff 

criteria  
b & h 

 

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

One objective is to stabilize eroding or otherwise impaired streambanks and revegetate 
riparian corridor along the Chagrin River. 
 
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 9), the ICI of 34 or better (Goal 10), the MIWB of 
8.73 (Goal 11), and the QHEI score of 81.0 (Goal 12). 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?  

14% of the streambank stabilization objective will be met (685 ft./5,000 ft.) 
1.3% of the revegetation objective will be met (1.5 acres/115 acres to be revegetated) 
This project will use bioengineering methods to stabilize 685 linear feet of eroding 
streambank and restoring 1.5 acres of native woody riparian vegetation. 
 
There is a recognition that there is a lag time associated with nonpoint source-related 
projects and measured stream response. With respect to the Goals for Critical Area 1, QHEI 
will be the main driver as that will dictate the habitability of fish and macroinvertebrates. It 
is expected that the restoration project will improve QHEI from 61.0 to 75.0 or better 
within a year of restoration by reducing bank erosion and improving instream vegetative 
cover. This project will also maintain or improve the QHEI Score at RM 4.95, currently 
scoring 81.0, with maintenance or incremental increases in the IBI, MIWB, and ICI scores 
for the next several years thereafter. 

Part 3: Load Reduced? 140.2 tons/yr. sediment, 168.3 lbs./yr. P, 364.6 lbs/yr. N 

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 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 “Griswold Creek- Chagrin River” 
HUC-12. 
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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 an educational project 
sign, two websites, a presentation at the CRWP Board of Directors meeting, and one fact 
sheet. There will be a post-restoration tour of the project site and the project will also be 
highlighted in CRWP’s annual report.  
 

 

Works Cited  
Brennan, Amy and Davidson-Bennett, Keely. Chagrin River Watershed Partners, Inc. in cooperation with 

EnviroScience, Inc. Griswold Creek Watershed Restoration Plan. Lake Erie Protection Fund Award – SG 443-
2013. Final Technical Report August 30, 2013. 

Chagrin River Watershed Partners, Inc., 2006. Chagrin River Watershed Action Plan. 
Chagrin River Watershed Partners, Inc., 2009. Chagrin River Balanced Growth Plan. 
2013 Chagrin River Environmental Monitoring. Biological, Water Quality and Habitat Survey Results. Northeast 

Ohio Regional Sewer District. Prepared by Water Quality and Industrial Surveillance Division. March 25, 2016.    
ENVIRON International Corporation. Burton, OH. Valuation of Ecosystem Services. Prepared for Geauga Park 

District. Project Number 34-29999A. May 2013.  
Ohio Environmental Protection Agency, Division of Surface Water.  March 30, 2016. “2016 Integrated Water 

Quality Monitoring and Assessment Report”. 
            .  1991.  Biological and water quality study of the Chagrin River Basin.  Cuyahoga, Lake, Geauga, and 

Portage Counties (Ohio).  Ohio Technical Report EAS/1991-12-4. 
            .  Water Quality Monitoring.   2006.  Biological and Water Quality Study of the Chagrin River - Lake, 

Cuyahoga, and Geauga Counties, Ohio.   
            .  2007.  Total Maximum Daily Loads for the Chagrin River Watershed.     
Pira, Paul. 2016. Geauga Park District. Personal Interviews and Data Collection. 
Newton, Sara E., and Deanna M. Drenten. Modifying the bank erosion hazard index (BEHI) protocol for rapid 

assessment of streambank erosion in northeastern Ohio. JoVE (Journal of Visualized Experiments) 96 
(2015): e52330-e52330. 

Rosgen, David L. A practical method of computing streambank erosion rate. Proceedings of the Seventh Federal 
Interagency Sedimentation Conference. Vol. 1. 2001. 

 
 
 
  



73 
 

Appendix  

Appendix A: Acronyms and Abbreviations   
 
B 
BEHI  Bank Erosion Hazard Index  
 
C  
CWH  Coldwater Habitat 
 
C-CAP  Coastal Change Analysis Program  
CRWP  Chagrin River Watershed Partners, Inc.  
 
D 
DNR  Department of Natural Resources  
DIN  Dissolved Inorganic Nitrogen  
 
E 
EOLP  Erie-Ontario Lake Plains  
EPA  Environmental Protection Agency  
EWH   Exceptional Warmwater Habitat  
 
H 
HUC  Hydrologic Unit Codes  
 
I  
IBI  Index of Biotic Integrity  
ICI  Invertebrate Community Index  
 
L 
LRW  Limited Resource waters  
LWH  Limited Warmwater habitat  
 
M 
MIwb  Modified Index of Well-being  
MWH  Modified Warmwater Habitat 
 
N 
NEORSD Northeast Ohio Regional Sewer District   
NRCS  Natural Resources Conservation Service  
NWI  National Wetlands Inventory  
NP-SIS  Nonpoint Source Implementation Strategic Plan  
 
O 
ODNR  Ohio Department of Natural Resources 
OEPA  Ohio Environmental Protection Agency  
OSW  Outstanding State Waters  
 
P 
PCA  Priority Conservation Area  
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PDA  Priority Development Area  
 
Q 
QHEI  Qualitative Habitat Evaluation Index  
 
S 
SGMC  State Geologic Map Compilation  
SSH  Seasonal salmonid habitat  
SWCD  Soil and Water Conservation District  
 
T 
TMDL  Total Maximum Daily Load  
TSD  Technical Support Document  
 
U  
USDA  United States Department of Agriculture  
USGS  United States Geological Survey  
 
W 
WAP  Watershed Action Plan  
WWH  Warmwater Habitat 
 


