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Chapter 1: Introduction 
The Headwaters Aurora Branch HUC-12 (04110003-03-02) is the headwaters of the Aurora Branch of the 
Chagrin River, which begins in Mantua Township in Portage County, Ohio.  It is comprised of the Aurora 
Branch of the Chagrin River and its tributaries upstream of McFarland Creek including Smith Creek, 
Spring Creek, Linton Creek, and numerous unnamed tributaries.  The HUC-12 is approximately 37 square 
miles in size and includes portions of Portage County, Geauga County, and Cuyahoga County. 
 
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 these Nonpoint Source 
Implementation Strategic (NPS-IS) Plans with input and collaboration from our watershed member 
communities, park districts, and other local agencies and conservation organizations.  These 
stakeholders have agreed to collaborate toward the development of NPS-IS Plans for every HUC-12 
watershed in the Chagrin watershed.  A total of seven, one for each HUC-12 unit, have been developed 
for the Chagrin River watershed. 
 

1.1 Report Background 
This NPS-IS Plan was created as an update to the Chagrin River Watershed Action Plan (Chagrin WAP, 
2006; updated 2010, revised 2011).  The Chagrin WAP was financed in part or totally through grants 
from the Ohio Environmental Protection Agency and the United States Environmental Protection 
Agency, under the provisions of Section 319(h) of the Clean Water Act.  It represents a collaborative 
effort to improve local land use planning and water quality throughout the Chagrin watershed and 
balance the development and conservation priorities of our watershed communities and park districts.  
The Plan incorporated recommendations and action steps from the Chagrin River Watershed TMDL 
Study (Ohio EPA, 2007). 
 
The Chagrin WAP was adopted by the Chagrin River Watershed Board of Directors, 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.  The WAP was revised in December 2009 and submitted to Ohio Environmental Protection Agency 
and Ohio Department of Natural Resources on January 15, 2010.  CRWP completed WAP 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 Plan is being created to guide our watershed 
communities in addressing nonpoint source pollution issues specifically for the Headwaters Aurora 
Branch HUC-12 (04110003-03-02), rather than a watershed plan for all issues in the Chagrin watershed.  
CRWP and its Members created 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 
information or actions to address other impairments with the goal of restoring and maintaining water 
quality standards in the Chagrin’s HUC-12s. 
 

http://crwp.org/index.php/projects/watershed-plans
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1.2 Watershed Profile and History 
The Chagrin River has its headwaters in the Beaver Creek-Chagrin River HUC-12 in the City of Chardon in 
Geauga County, Ohio.  The river flows from an origin elevation of 1,326 feet approximately 24.7 miles 
southwest over an average fall of 20.4 feet/mile to an elevation of 822 feet at 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 1700s.  These families cleared 
forests and drained wetlands to build farms and villages, and the Chagrin River was used for mills in 
these early days.  Despite massive clearing and agricultural, residential, commercial and industrial 
development, the Chagrin River maintains high water quality and natural beauty in many locations 
 
 

 
Figure 1: Chagrin River HUC-12 Subwatersheds 
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Seventy-one miles of the Chagrin River have been designated as a State Scenic River.  The original 1979 
designation of 49 miles includes the Aurora Branch from S.R. 82, 12 miles downstream to its confluence 
with the main stem of the Chagrin, 23 miles of the main stem 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 main stem.  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.  
Exceptional aquatic habitat and adjacent high-quality forests characterize these State-scenic reaches.   
 
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, and 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.  The geologic factors 
that affect the operation of septic systems 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. 
 
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 contains many plant and animal species; some of them rare and in need of 
protection from habitat destruction, invasive exotics, and development.  Naturalists collect watershed 
species information throughout the region, which is maintained by ODNR’s Division of Wildlife and 
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Natural Areas and Preserves.  The following table lists the species, communities, and unique features 
noted in the Headwaters Aurora Branch HUC 12, based on the Ohio Division of Wildlife’s Ohio Natural 
Heritage Database. Status is based on ODNR’s “Ohio’s Listed Species” publication (updated March 2016) 
and “Rare Native Ohio Plants Status List” (2016). 
 
Table 1: Rare and Threatened Species List in Headwaters Aurora HUC-12 

 

Scientific Name Common Name Status 

Carex pallescens pale sedge potentially threatened 

Potamogeton natans floating pondweed potentially threatened 

Wolffiella gladiata wolffiella potentially threatened 

Phegopteris connectilis long beech fern potentially threatened 

Hypericum boreale northern Saint John's-wort threatened 

Gentianopsis crinita fringed gentian potentially threatened 

Sistrurus catenatus eastern massasauga endangered 

Clemmys guttata spotted turtle threatened 

 
The Chagrin River and its tributaries are generally attaining water quality standards and continue to be 
high quality resources.  Many of the headwater stream areas are vitally important in providing 
coldwater via springs to support downstream coldwater habitat uses.   
 
The Aurora Branch HUC-12 drains 37.5 square miles and contains the Aurora Branch of the Chagrin River 
upstream of the confluence with McFarland Creek, Smith Creek, Spring Creek, Linton Creek, and many 
unnamed tributaries.  There are 197 miles of streams in this HUC-12.  Eight communities drain to or 
have portions that drain to the Headwaters Aurora HUC-12: Auburn Township, Mantua Township, 
Bainbridge Township, Shalersville Township, the City of Aurora, the City of Solon, and the City of 
Streetsboro. Auburn Township and Bainbridge Township are in Geauga County.  The City of Aurora, 
Mantua Township, Shalersville Township, and the City of Streetsboro are in Portage County.  The City of 
Solon is in Cuyahoga County. Habitat quality is good to excellent in many locations of the Aurora 
Headwaters HUC 12.  However, nutrient enrichment, sedimentation, organic enrichment, and habitat 
alterations are causes of impairment.  Seven Ohio EPA sampling locations are not fully meeting aquatic 
life use standards. 
 

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. 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 recommended that WRLC should encourage 
the creation of a separate entity to deal with the political and zoning issues in the Chagrin River 
watershed.  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 a coalition of 
municipalities, land trusts, county agencies and governments, state and federal agencies, park districts, 
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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. (CRWP) was formed in 1996.   
 
CRWP is organized and operated as an Ohio non-profit corporation and is qualified as a tax-exempt 
entity under Section 501(c)(3) of the Internal Revenue Code.  Each member organization is entitled to 
elect one Regular Trustee to the Board of Directors which, in turn, is authorized to elect At Large 
Directors provided the At Large Directors do not exceed one-half of the Regular Directors.  As of 
December 2016, the CRWP member organizations in the Headwaters Aurora HUC-12 are: Auburn 
Township, Bainbridge Township, Mantua Township, City of Aurora, City of Solon, and Geauga Park 
District representing the vast majority of the land area in the HUC-12. 
 
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. CRWP maintains 
and updates the Chagrin 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 Headwaters Aurora HUC-
12 at a meeting held at CRWP offices on December 19, 2016. A public meeting to gather input on this 
plan was held on April 13, 2017. An online survey was developed to solicit input from watershed 
stakeholders in 2016 and 2017; stakeholders included community staff and elected officials, county 
commissioners, park districts, residents, soil and water conservation districts, county health 
departments, conservation organizations, local and regional economic authorities, state agencies such 
as the Ohio Department of Natural Resources, and regional planning agencies such as the Northeast 
Ohio Areawide Coordinating Agency. 
 
 

 
Figure 2: NPS-IS Input Session, December 8th 2016 

 
 
Chapters 1, 2, and 3 were primarily authored by CRWP using the Chagrin River Watershed Action Plan, 
Biological and Water Quality Study of the Chagrin River, Chagrin River Total Maximum Daily Loads, and 
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the Ohio EPA 2016 Integrated Assessment Report.  Chapter 4 was compiled from projects listed in the 
Chagrin River Watershed Action Plan and input from a public Board of Directors meeting on December 
8, 2016 in addition to subsequent discussions about priority watershed protection and restoration 
projects with community members and other partners. 
 
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 Headwaters Aurora 
HUC-12 NPS-IS Plan. 
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Chapter 2: Headwaters Aurora Branch HUC-12 Watershed 
Characterization and Assessment Summary 
 

2.1 Summary Watershed Characterization for Headwaters Aurora HUC-12 

2.1.1 Physical and Natural Features 
The Chagrin River watershed is comprised of two HUC-10 watersheds, the Aurora Branch-Chagrin River 
HUC-10 and the East Branch Chagrin River-Chagrin River HUC-10.   The Headwaters Aurora HUC-12 is in 
the Aurora Branch-Chagrin River HUC-10.  The Aurora Branch HUC-12 drains 37.5 square miles and 
contains the Aurora Branch of the Chagrin River upstream of the confluence with McFarland Creek, 
Smith Creek, Spring Creek, Linton Creek, and many unnamed tributaries.  There are 197 miles of streams 
in this HUC-12.  Eight communities drain to or have portions that drain to the Headwaters Aurora HUC-
12: Auburn Township, Mantua Township, Bainbridge Township, Shalersville Township, the City of 
Aurora, the City of Solon, and the City of Streetsboro.  Six of these 8 communities (Auburn Township, 
Mantua Township, Bainbridge Township, the City of Aurora, and the City of Solon) are members of 
CRWP as of April 2017.  
 

 

 
 

Figure 3: Headwaters Aurora HUC-12 Map 
 
The Headwaters Aurora HUC-12 lies within the Erie Ontario Lake Plain.  It is just upstream of the 
McFarland Creek-Aurora Branch HUC 12 (Table 2). 
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Table 2: List of Chagrin HUC-12s and relationship to Headwaters Aurora HUC 12 

Subwatershed  HUC-12  
Drainage Area (square 

miles) 
Relationship to Headwaters 

Aurora HUC-12 

Town of Willoughby-Chagrin River 04110003 04 03 17.97 Downstream 

East Branch Chagrin River 04110003 04 01 51.33 Not connected 

Griswold Creek-Chagrin River 04110003 04 02 76.54 Downstream 

Beaver Creek-Chagrin River 04110003 03 04 47.48 Not connected 

Silver Creek 04110003 03 01 13.83 Not connected 

McFarland Creek-Aurora Branch 04110003 03 03 20.42 Adjacent upstream 

Headwaters Aurora Branch  04110003 03 02 37.0 - 

 
 

2.1.2 Land Use and Protection 
Land use in the Headwaters Aurora HUC-12 is estimated by Ohio EPA in their 2016 Watershed 
Assessment Unit Summary as 33.4% Developed, 43.7% Forest, 13.5% Grass/Pasture, 8.4% Row Crops, 
and 1.1% Other.  2010 data from NOAA’s Coastal Analysis Change Program (CCAP) shows the dominant 
types of developed land use in the HUC-12 are low intensity suburban development and developed 
open space (such as golf courses, turf-grass areas, ballfields, etc.).   
 
Table 3: CCAP 2010 Land Use Classifications for Headwaters Aurora HUC-12 

 

Cover Classification % Watershed Area (sq. mi.) 

Developed, High Intensity 0.040% 0.148 

Developed, Medium Intensity 1.43% 0.53 

Developed, Low Intensity 12.81% 4.742 

Developed, Open Space 13.19% 4.883 

Cultivated Crops 6.94% 2.57 

Pasture/Hay 7.88% 2.917 

Grassland/Herbaceous 1.25% 0.464 

Deciduous Forest 43.07% 15.942 

Evergreen Forest 0.30% 0.112 

Mixed Forest 0.11% 0.042 

Scrub/Shrub 2.90% 1.074 

Palustrine Forested Wetland 7.62% 2.821 

Palustrine Scrub/Shrub Wetland 0.27% 0.101 

Palustrine Emergent Wetland 0.28% 0.104 

Unconsolidated Shore 0.003% 0.001 

Bare Land 0.30% 0.112 

Open Water 1.21% 0.448 

 TOTAL 100% 37.011 
 

Despite a high percentage of forested cover, land cover mapping reveals that many of the streams is the 
Headwaters Aurora HUC 12 are close in proximity to developed and agricultural areas.  These streams 
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may be stressed by the adjacent land use.   Stress from developed land use is expected to increase as 
this area continues developing at a rapid pace (CRWP 2006).  
 
 

 
Figure 4: CCAP Land Cover Map for Headwaters Aurora HUC 12 

 
 
Geauga Park District, Portage Park District, Audubon, and the City of Aurora hold land as passive parks 
or nature preserves within this HUC-12.  These holdings include Chagrin Headwaters Preserve, Beartown 
Lakes Reservation, Spring Hill, Molnar Sanctuary, Aurora Sanctuary, the former Aurora Country Club 
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property, Harmon Homestead, and the Chesnes property. Additionally, several parcels in the 
northwestern area of this HUC-12 are protected with conservation easements.  
 

2.2 Summary of Biological Trends for Headwaters Aurora HUC-12 
In 2003-2004 Ohio EPA sampled throughout the Chagrin River watershed and in December 2006 the 
agency released Biological and Water Quality Study of the Chagrin River and Selected Tributaries, 2003-
04 Technical Report EAS/2006-12-7.  This TSD report was used extensively in the development of the 
Headwaters Aurora HUC-12 NPS-IS Plan.  Since the publication of the Chagrin River TSD (2006), 
additional sampling and monitoring has been completed by Ohio EPA in the watershed in conjunction 
with a completed 319 dam modification stream restoration project at the former Kenston Lake in 
Bainbridge Township (Ohio EPA 2014) and baseline monitoring prior to a stream restoration project at 
the former Aurora Country Club property in the City of Aurora funded by the Ohio EPA Water Resource 
Restoration Sponsorship Program (WRRSP) with sponsorship from the Northeast Ohio Regional Sewer 
District (Ohio EPA 2012). 
 
Much of the Chagrin River watershed is designated warmwater habitat (WWH) aquatic life use, but it 
contains the most exceptional warmwater habitat (EWH) and coldwater habitat (CWH) designated 
streams of any major watershed in Ohio.  In the Headwaters Aurora HUC-12, the Aurora Branch 
between Smith Creek and McFarland Creek, Smith Creek, and the unnamed tributary to Smith Creek 
with its confluence at RM 2.7 are CWH streams.  Comprehensive biological sampling of fish populations, 
fish tissue, and macroinvertebrates was performed from 2003-2004.  A summary of the sample locations 
and their biological status in the Headwaters Aurora HUC-12 are provided in the following map and 
table, with updated sampling areas from the 2016 Ohio EPA Integrated Report included.  All available 
Ohio EPA reports were used to identify the sources and causes of impairment (Ohio EPA 2006, Ohio EPA 
2012, Ohio EPA 2014, Ohio EPA 2016). 
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Figure 5: Aquatic life use attainment status in Aurora HUC-12 
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Table 4: Headwaters Aurora HUC-12 Water Quality Sampling Points and Data  

 

Station Name RM ALU Attainment IBI ICI MIwb QHEI Year 

AURORA BRANCH DST. 
CHAMBERLAIN RD. 16.3 WWH Non 40 P   66.5 

2003-
2004 

AURORA BRANCH E OF AURORA @ 
PIONEER TRAIL (WEST CROSSING) 14.4 WWH Partial 28  E   73 2012 

AURORA BRANCH @ AURORA 
COUNTRY CLUB 12.77 WWH Non 32 F   42 2012 

AURORA BRANCH UPST. AURORA 
CENTRAL WWTP 11.3 WWH Partial 34 G   82 2012 

AURORA BRANCH UST. SR 306 9.1 WWH Full 40 48   83 
2003-
2004 

AURORA BRANCH BREWSTER RD., 
DST. SAND & GRAVEL OPERATION 
@ RM 9.0 7.4 WWH Partial 32 VG 7.7 74.5 

2003-
2004 

AURORA BRANCH ADJ. GEAUGA 
LAKE RD NEAR FIELDS RD. 5.6 CWH Full 38 56 8.5 74 

2003-
2004 

AURORA BRANCH UST. 
MCFARLAND CREEK 3.8 CWH Full 44   8.3 79.5 

2003-
2004 

SMITH CREEK @ SOUTH SPRING 
VALLEY PARK DR. 1.1 CWH Full 38  E   79 2004 

TRIB. TO SMITH CREEK 
(CONFLUENCE @ RM 2.7) @ 
CRACKEL RD. 0.6 CWH Full 30 E   67.5 2004 

TRIB. TO LINTON CREEK NEAR 
BAINBRIDGE (FREE-FLOWING) 0.6 WWH Non 12 F   61 2012 

TRIB. TO LINTON CRK (1.36) NEAR 
BAINBRIDGE, DST KENSTON LAKE 0.4 WWH Partial 38 F   65 2012 

 
P = Poor, F=Fair, G=Good, VG=Very Good, E=Exceptional 
Non-attainment of numeric or narrative criteria indicated in red   

 
 

2.3 Summary of NPS Pollution Causes and Associated Sources for Headwaters Aurora 
HUC-12 
As listed in the 2016 Integrated Water Quality Monitoring and Assessment Report, Ohio EPA has 
determined that the causes of impairments in the Headwaters Aurora HUC-12 are sediment/siltation, 
organic enrichment (sewage) biological indicators, nutrient/eutrophication biological indicators, 
impairment unknown, fish-passage barriers, and direct habitat alterations (Ohio EPA 2016).  Nonpoint 
sources of these impairments are listed as upstream impoundments, source unknown, site development 
(land development or redevelopment), sand/gravel/rock mining or quarries, residential districts, on-site 
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treatment systems (septic systems and similar decentralized systems), loss of riparian habitat, 
hydrostructure impacts on fish passage, golf courses, and dam or impoundment. 
 
Table 5: Causes/Sources and Attainment Status 

 

Station Name RM Attainment ALU Causes Sources 

AURORA BRANCH 
DST. CHAMBERLAIN 
RD. 16.3 Non WWH 

Nutrients, 
Unknown Toxicity, 
Habitat Alteration 

Package Plants, NPS runoff, 
riparian veg removal 

AURORA BRANCH E 
OF AURORA @ 
PIONEER TRAIL 
(WEST CROSSING) 14.4 Partial WWH 

Sediment, 
Nutrients, Fish-
passage barrier 

Golf course downstream, 
Sunny Lake upstream, 
residential district NPS 
runoff  

AURORA BRANCH @ 
AURORA COUNTRY 
CLUB 12.77 Non WWH 

Sediment, 
Nutrients, Direct 
habitat alteration, 
residential district 
NPS runoff  

Golf course, Sunny Lake 
upstream, residential district 
NPS runoff  

AURORA BRANCH 
UPST. AURORA 
CENTRAL WWTP 11.3 Partial WWH 

Sediment, 
Nutrients 

 Golf course, Sunny Lake 
upstream, residential district 
NPS runoff  

AURORA BRANCH 
BREWSTER RD., DST. 
SAND & GRAVEL 
OPERATION @ RM 
9.0 7.4 Partial WWH 

Organic 
enrichment, 
siltation 

urban runoff, HSTS, gravel 
mining 

TRIB. TO LINTON 
CREEK NEAR 
BAINBRIDGE (FREE-
FLOWING) 0.6 Non WWH 

Limited time since 
restoration, Fish-
passage barrier, 
Small Drainage 
Area 

Road Culvert, Natural 
Conditions 

TRIB. TO LINTON CRK 
(1.36) NEAR 
BAINBRIDGE, DST 
KENSTON LAKE 0.4 Partial WWH 

Limited time since 
restoration   

 

2.4 Additional Information for Determining Critical Areas and Developing Implementation 
Strategies for Headwaters Aurora HUC-12 

 

2.4.1: Chagrin River Watershed Balanced Growth Plan 
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 
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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). This plan has been adopted by Auburn Township and the 
City of Aurora. PCAs and PDAs identified for the Headwaters Aurora HUC-12 are summarized in the map 
below (Figure 6) and can help guide the identification of critical protection areas in this watershed.  
 

 

 
Figure 6: Balanced Growth Plan Adoption and Designation in the Headwaters Aurora HUC-12 
 

 

2.4.2: Stream and Wetland Restoration Performance Assessment Project 
 
CRWP, in coordination with its member communities and partners, conducted assessments of long term 
performance for previously completed stream and wetland restoration projects in northern Ohio in 
2017. While regulatory and funding agencies require monitoring for some restoration projects, 
monitoring often ends within a few years of construction. For this project, CRWP visited sixteen 
previously completed stream and wetland restoration projects and assessed the degree to which each is 
functioning as designed using standardized protocols and additional customized assessment criteria 
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based on project goals. For this project, CRWP also developed and piloted a model restoration 
assessment checklist that may be used by project partners and natural resource professionals. In cases 
where projects were not functioning optimally, CRWP worked with communities and partners to identify 
remedies and funding sources. More information about this stream and wetland restoration 
performance assessment project is available at www.crwp.org.  

 
Linton Creek 
 
Linton Creek at RM 5.27 was recommended for CWH ALU and determined to be in full attainment based 
on biological monitoring performed by Ohio EPA in 1995 and 2003/2004. Native Ohio brook trout 
(Salvilinus fontinalis) were reintroduced in Linton Creek but had extremely low fry survival (0.99%) and 
the reintroduction was considered a fail by ODNR, (Burt 2007). This stream is affected by minor 
municipal point source and by land development/suburbanization. Subsequent monitoring by Ohio EPA 
has indicated a WWH ALU designation. Additional monitoring should be conducted to confirm the ALU 
and attainment status of this stream.  
 
Kenston Lake, an approximately 7-acre lake created by damming the headwaters of Linton Creek, was 
removed in 2011 through a partnership between CRWP, Bainbridge Township, Geauga County, Kenston 
Lake residents, and ODNR through the Ohio EPA 319 grant program. Historically, the Kenston Lake dam 
had overtopped several times, causing downstream sedimentation. The restoration project removed the 
dam and restored 1,200 linear feet of Linton Creek to of a free-flowing stream. Follow up sampling by 
Ohio EPA staff in 2013 indicated lower IBI scores as the headwater nature of the restored stream does 
not support a fish community; however, improved macroinvertebrate scores have indicated recovery in 
this reach of stream. In 2017, CRWP conducted a post-restoration assessment of the project site through 
a study funded through the ODNR Coastal Management Assistance Grant program. Visual observations 
indicated that the stream had well established vegetative cover in the riparian zone, high quality 
substrates and good access to its floodplain. Several native, wet plant species such as Carex (sedge) 
species, Salix (willow) species, sycamore, and Juncus effusus (common rush) were present in the project 
area; however, there was a fair amount of cover of the invasive Phragmites australis. The Phragmites 
may be shading out and outcompeting some of the woody species that were installed for the project 
and invasive species management would be beneficial as the installed woody species continue to 
establish. As the woody species such as willow and sycamore continue to grow, they will begin to 
provide greater canopy/shade cover and contribute to increased stream habitat quality at the site 
(CRWP 2011; CRWP 2018).   

http://www.crwp.org/
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Chapter 3: Conditions and Restoration Strategies for Headwaters Aurora 
Branch HUC-12 Critical Areas 
 

3.1 Overview of Critical Areas 
 

Critical Area 1 includes the area draining to RM 11.3 of the Aurora Branch, which includes portions of 
Mantua Township and the City of Aurora.  This area is impacted by sediment and nutrient runoff from 
suburban land uses and habitat alteration.   
 
Critical Area 2 includes the contributing drainage areas for designated coldwater habitat tributaries to 
the Aurora Branch, including Smith Creek and an unnamed tributary located 2.7 river miles upstream of 
the Aurora Branch.  
 
Additional critical areas may be added to the Headwaters Aurora HUC-12 NPS-IS in the future. 
 

3.2 Critical Area 1: Conditions, Goals and Objectives for the Aurora Branch Upstream of 
RM 11.3 
 

3.2.1 Detailed Characterization 
 
When last sampled by Ohio EPA in 2012, the Aurora Branch of the Chagrin River was in partial 
attainment at RM 11.3, non-attainment at RM 12.8, and partial attainment at RM 14.4 of its warm water 
habitat aquatic life use.  Ohio EPA identified sedimentation/siltation, nutrients/eutrophication, and 
habitat alterations (including fish passage barriers) as causes of partial and non-attainment at these 
locations (Ohio EPA 2012, p. 6).  Identified sources included non-point source runoff from residential 
districts, Sunny Lake, and the Aurora Country Club golf course (Ohio EPA 2012, p. 6).  Since that time, 
the City of Aurora acquired the Aurora Country Club property and restored over a mile of the Aurora 
Branch running through the property in 2015 and 2016 with funding from the Ohio EPA Water Resource 
Restoration Sponsorship Program (WRRSP) and sponsorship from the Northeast Ohio Regional Sewer 
District.  This project reversed much of the habitat alteration in this critical area and removed a 
substantial source of fertilizer input with the conversion of the property from a golf course to a passive 
park.  However, Sunny Lake, an-inline pond, remains as a habitat alteration and nutrient-enriched non-
point source runoff from residential districts remains as an identified source of impairment.  Sunny Lake 
has experienced cyanobacterial blooms in the past (Ohio EPA 2006, p. 20) and biological indicators of 
nutrient enrichment were present at RM 14.4 downstream of Sunny Lake in the 2012 sampling (Ohio 
EPA 2012, p. 6).  Additionally, some of the headwater streams in the Headwaters Aurora Branch HUC 12 
have been channelized. 
 
Data from Ohio EPA’s last comprehensive assessment of the Chagrin River Watershed indicated that the 
Aurora Branch at RM 16.3 downstream of Chamberlain Road was in non-attainment of its warm water 
habitat aquatic life use.  Identified causes of non-attainment are nutrients, unknown toxicity, and 
habitat alteration.  Identified non-point sources of non-attainment are non-point source runoff and 
riparian vegetation removal (Ohio EPA 2006, p. 20). 
 
Critical Area 1 includes the area draining to RM 11.3 of the Aurora Branch (Figure 7). 
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Figure 7: Headwaters Aurora HUC-12 Critical Area 1  
 

3.2.2 Detailed Biological Conditions 
 
The biological conditions for Critical Area 1 are summarized in the following table: 
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Table 6: Biological criteria for Critical Area 1. Significant departure from biocriteria is indicated with an asterisk  

 

Station Name RM Attainment ALU Year IBI Invertebrates QHEI 

AURORA BRANCH DST. 
CHAMBERLAIN RD. 16.3 Non WWH 

2003-
2004 40 Poor* 66.5 

AURORA BRANCH E OF AURORA @ 
PIONEER TRAIL (WEST CROSSING) 14.48 Partial WWH 2012 28* Exceptional 73 

AURORA BRANCH @ AURORA 
COUNTRY CLUB 12.77 Non WWH 2012 32* Fair* 42* 

AURORA BRANCH UPST. AURORA 
CENTRAL WWTP 11.3 Partial WWH 2012 34* Good 82 

 

The Aurora Branch at RM 11.3 needs to raise its fish diversity IBI score from 34 to 40 to meet WWH 
criteria for headwater streams.  Its macroinvertebrate community and QHEI habitat scores already meet 
WWH standards. 
 
The Aurora Branch at RM 12.77 needs to raise its fish diversity IBI score from 32 to 40 to meet WWH 
criteria for headwater streams.  The macroinvertebrate assemblage at this location needs to improve to 
at least a narrative category of “good” to meet WWH criteria.  The QHEI needs to be raised from 42 to 
55.  It is likely that this site has improved after the WRRSP project at this location, but post-restoration 
data is not yet available. 
 
The Aurora Branch at RM 14.48 needs to raise its fish diversity IBI score from 28 to 40 to meet WWH 
criteria for headwater streams.  Its macroinvertebrate community and habitat scores already exceed 
WWH standards.  Macroinvertebrate scores at this location improved from “good” to “exceptional” 
between 2003-2004 and 2012.  The fish community also improved from its 2003-2004 IBI score of 22, 
but it was still indicating impairment in 2012. The majority (78%) of the fish species collected at this 
location in 2012 were pollution tolerant (Ohio EPA 2012). 
 
The Aurora Branch at RM 16.3 needs to improve its macroinvertebrate assemblage to at least a 
narrative category of “good” (equivalent to a minimum ICI score of 34) to meet WWH criteria. .  Its IBI 
fish and QHEI habitat scores already meet WWH standards.  Ohio EPA also documented elevated total 
phosphorus and nitrate-nitrite levels at this sampling location (Ohio EPA 2006, p. 45).  Brown slime and 
blue-green algae were observed on rocky substrates at this site (Ohio EPA 2006, p. 130). 
 
 

3.2.3 Detailed Causes and Associated Sources 
The primary causes of impairment in this critical area are nutrient enrichment, siltation, and habitat 
alterations.  Causes and sources for each sampling point are presented in Table 7 (Ohio EPA 2006, Ohio 
EPA 2012). 
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Table 7: Causes and Sources of Partial and Non-Attainment in Critical Area 1 

Station Name RM 
Attain-
ment ALU Causes Sources 

AURORA BRANCH 
DST. CHAMBERLAIN 
RD. 16.3 Non WWH 

Nutrients, 
Unknown Toxicity, 
Habitat Alteration 

Package Plants, NPS runoff, riparian 
veg removal 

AURORA BRANCH E 
OF AURORA @ 
PIONEER TRAIL 
(WEST CROSSING) 14.4 Partial WWH 

Sediment, 
Nutrients, Fish-
passage barrier 

Golf course downstream, Sunny Lake 
upstream, residential district NPS 
runoff  

AURORA BRANCH @ 
AURORA COUNTRY 
CLUB 12.77 Non WWH 

Sediment, 
Nutrients, Direct 
habitat alteration, 
residential district 
NPS runoff  

Golf course, Sunny Lake upstream, 
residential district NPS runoff  

AURORA BRANCH 
UPST. AURORA 
CENTRAL WWTP 11.3 Partial WWH 

Sediment, 
Nutrients 

 Golf course, Sunny Lake upstream, 
residential district NPS runoff  

 

3.2.4 Goals and Objectives for the Critical Area 
 
The overall nonpoint source restoration goals for the NPS-IS plan are to improve IBI, MIwb, ICI, and QHEI 
scores so that partially and non-attaining sites can achieve full attainment of the WWH designated 
aquatic life use and that fully attaining reaches may maintain their status. Specific goals referencing the 
partially and non-attaining sites are outlined here: 
 
Goal 1: IBI score of 40 at RM 11.3 of the Aurora Branch  

• NOT ACHIEVED: Site currently has a score of 34.   
 
Goal 2: ICI score of 34 or macroinvertebrate community narrative score of “good” at RM 11.3 of the 
Aurora Branch  

• ACHIEVED: Site currently has a score of “good.” 
 
Goal 3: QHEI score of 55 at RM 11.3 of the Aurora Branch 

• ACHIEVED: Site currently has a score of 82. 
 
Goal 4: IBI score of 40 at RM 12.77 of the Aurora Branch  

• NOT ACHIEVED: Site currently has a score of 32. 
 
Goal 5: ICI score of 34 or macroinvertebrate community narrative score of “good” at RM 12.77 of the 
Aurora Branch 
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• NOT ACHIEVED: Site currently has a score of “fair.” 
 
Goal 6: QHEI score of 55 at RM 12.77 of the Aurora Branch 

• NOT ACHIEVED: Site currently has a score of 42. 
 
Goal 7: IBI score of 40 at RM 14.48 of the Aurora Branch  

• NOT ACHIEVED: Site currently has a score of 28.   
 
Goal 8: ICI score of 34 or macroinvertebrate community narrative score of “good” at RM 14.48 of the 
Aurora Branch  

• ACHIEVED: Site currently has a score of “exceptional.” 
 
Goal 9: QHEI score of 55 at RM 11.3 of the Aurora Branch 

• ACHIEVED: Site currently has a score of 73. 
 
Goal 10: IBI score of 40 at RM 16.3 of the Aurora Branch  

• ACHIEVED: Site currently has a score of 40.  
 
Goal 11: ICI score of 34 or macroinvertebrate community narrative score of “good” at RM 16.3 of the 
Aurora Branch  

• NOT ACHIEVED: Site currently has a score of “poor.” 
 
Goal 9: QHEI score of 55 at RM 11.3 of the Aurora Branch 

• ACHIEVED: Site currently has a score of 66.5. 
 

Objectives 
Objective 1: Restore modified stream sections using natural channel design features and principles. 

• Restore 3,000 linear feet of channelized, entrenched, culverted or otherwise impacted stream 
within the critical area. 

 
Objective 2: Establish forested riparian buffer along impacted or barren stretches on streams in Critical 
Area 1. 

• Revegetate at least 18 acres of riparian area along streams in Critical Area 1 with native woody 
plants.   

 
Objective 3: Restore wetlands in areas that have been drained or filled in Critical Area 1. 

• Restore 31 acres of wetlands in Critical Area 1. 
 
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. 



23 | P a g e  

 

 

3.3 Critical Area 2: Conditions, Goals and Objectives for Contributing Drainage Areas to 
Coldwater Tributaries 
 

3.3.1 Detailed Characterization 
 
Critical Area 2 includes the contributing drainage areas for designated coldwater habitat tributaries to 
the Aurora Branch, including Smith Creek and an unnamed tributary located 2.7 river miles upstream of 
the Aurora Branch of the Chagrin River (Figure 8). Critical Area 2 is different from Critical Area 1 in that it 
was developed to protect the attainment (maintenance of the presence of coldwater fish and 
macroinvertebrate taxa) of these relatively rare coldwater streams. Critical Area 2 was developed to 
target protection of coldwater streams regardless of any political boundaries.g 
 

 
Figure 8: Headwaters Aurora HUC-12 Critical Area 2  
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Smith Creek 
 
Smith Creek at RM 1.1 and an unnamed tributary located 2.7 river miles upstream of the Aurora Branch 
(coordinates: 41.34745 / -81.30669) were both recommended for CWH ALU designation based on 
biological monitoring performed by Ohio EPA in 2004. Both streams are in full attainment of their ALU 
designation. Near the mouth of Smith Creek, there is a former YMCA camp now maintained by 
Bainbridge Township as Centerville Mills Park. Smith Creek is channelized along the existing 
embankment of Lake Paterek; this dam is severely eroding in some locations. Smith Creek may also have 
been impacted by the construction of a bridge over the stream on Crackel Road. Smith Creek is noted as 
a clear, cool, spring-fed stream with cobble, rubble and boulder substrate. High quality riparian corridor 
has been noted upstream from South Spring Valley Road (RM 1.1) which is stabilizing streambanks and 
providing stream shading; the temperature of Smith Creek was 17.4 degrees Celsius in this reach on 
2004 (CRWP 2011). 
 

 
Figure 9. Smith Creek as it flows along the embankment of Lake Paterek (photo 

facing north; lake is to the west and stream is to the east). Photo source: Chagrin 

River Watershed Partners, April 11, 2018. 
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Figure 10. The streambanks of Smith Creek are severely eroding as the stream flows along the embankment 

of Lake Paterek (photo facing west). Photo source: Chagrin River Watershed Partners, January 11, 2020. 

 
In 2016, Bainbridge Township replaced a portion of the parking lot at Centerville Mills Park with 
permeable pavers. The permeable pavers clean and cool the water that runs over the parking lot during 
rainstorms. The water from this parking lot flows into a small stream that is a tributary to Smith Creek at 
approximately RM 0.45. This project was funded through an Ohio EPA Section 319 Grant received by 
Bainbridge Township and through local match provided by the Township; CRWP assisted the Township 
with completion of this project.  
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Figure 11. Permeable pavers installed at Centerville Mills Park parking lot. 

Photo source: Chagrin River Watershed Partners, 2016. 

 
 
Unnamed Tributary Located 2.7 RM Upstream of the Aurora Branch 
 
An unnamed tributary located 2.70 RM upstream of the Aurora Branch was sampled by Ohio EPA in 
2004. Although this stream is identified as a tributary to Smith Creek at RM 2.7 within Ohio EPA reports, 
U.S. Geographical Survey topographical maps indicate that this unnamed stream may be a tributary to 
Spring Brook instead. This stream was noted to contain a very good coldwater macroinvertebrate 
community and have a moderately intact riparian area. Ohio EPA noted that development pressure in 
the stream’s drainage area could adversely affect the attainment of the stream’s CWH designation; Ohio 
EPA also noted the importance of existing riparian setback requirements and appropriate stormwater 
management for areas draining to this stream (CRWP 2011). 
 

3.3.2 Detailed Biological Conditions 
 
The biological conditions for Critical Area 2 are summarized in the following table. Due to a lack of 
recent biological monitoring for these stream reaches, additional monitoring should be conducted to 
confirm the ALU and attainment status of these streams. 
 
Table 8: Biological criteria for Critical Area 2.  

 

Station Name RM ALU Attainment IBI ICI MIwb QHEI Year 

SMITH CREEK @ SOUTH SPRING 
VALLEY PARK DR. 1.1 CWH Full 38  E  n/a 79 2004 

TRIB. TO SMITH CREEK 
(CONFLUENCE @ RM 2.7) @ 
CRACKEL RD. 0.6 CWH Full 30 E  n/a 67.5 2004 
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Ohio EPA monitoring in 2004 indicated good habitat scores, exceptional macroinvertebrate community, 
but only a moderately good fish community; however, the stream was determined to be in full 
attainment of the recommended CWH ALU. Ohio EPA biological sampling was completed at RM 1.1 
while the chemical sampling was completed in the channelized section from the walking bridge crossing. 
Coldwater fish species found in this stream included redside dace (Clinostomus elongatus) and brook 
stickleback (Culaea inconstans). An exceptional macroinvertebrate community was observed in Smith 
Creek with almost 60 percent of the sampled taxa being sensitive organisms (21 EPT taxa and 31 
sensitive taxa), including baetid mayfly (Baetis tricaudatus) and coldwater caddisfly (Ceratopsyche 
slossonae) (CRWP 2011). Smith Creek was also recommended for Superior High Quality Water under the 
Antidegradation Rule (3745-1-05) based on high quality attributes (Ohio EPA 2006). 
 
In 2004, high quality fish habitat was observed by Ohio EPA for Smith Creek at RM 1.1 and indicated by a 
QHEI score of 79.0 (Ohio EPA 2006). In 2018, CRWP completed a QHEI assessment for Smith Creek at RM 
0.5 as it flows adjacent to the Lake Paterek embankment. The assessment indicated a QHEI score of 55, 
with primarily cobble and silt substrates and moderate embeddedness. Sinuosity is low due to the 
straightened nature of the stream through this reach and riffle-run-pool development is poor. This reach 
of stream has a narrow to very narrow riparian zone width due to the presence of Centerville Mills Park 
to the east and the lake embankment along the stream to the west.  
 
The unnamed tributary located 2.70 RM upstream of the Aurora Branch was also recommended to be 
listed as General High Quality Waters under the Antidegradation Rule (3745-1-05). Based on 
observations by Ohio EPA, this stream has been noted to contain a very good cold water 
macroinvertebrate community with six cold water taxa and a moderately intact riparian area. 
Development pressure was noted in the area which could adversely affect attainment of CWH ALU in 
the future (Ohio EPA 2006). 
 
Based on low temperatures and high quality habitat, Smith Creek and its tributaries have been identified 
as candidate streams for native Ohio brook trout introduction (Ohio EPA 2006). 
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3.3.3 Detailed Causes and Associated Sources 
The primary causes of impairment in this critical area are nutrient enrichment, organic enrichment 
(sewage), sedimentation/siltation, fish passage barrier, and habitat alterations. Causes and sources for 
each sampling point are presented in Table 9 (Ohio EPA 2006, Ohio EPA 2012). 
 
Table 9: Causes and Sources of Impairment for Critical Area 2.  

 

Station Name RM 
Attain-
ment ALU Causes Sources 

SMITH CREEK @ 
SOUTH SPRING 
VALLEY PARK 
DR. 1.1 Full CWH 

Impairment unknown; 
nutrient/eutrophication 
biological indicators; 
direct habitat 
alterations; 
sedimentation/siltation; 
fish-passage barrier; 
organic enrichment 
(sewage) biological 
indicators 

Residential districts; dam or 
impoundment; package plant or 
other permitted small flows 
discharges; hydrostructure 
impacts on fish passage; 
sand/gravel/rock mining or 
quarries; golf courses; site 
development (land development 
or redevelopment); loss of 
riparian habitat; upstream 
impoundments; source unknown; 
on-site treatment systems (septic 
systems and similar decentralized 
systems) 

TRIB. TO SMITH 
CREEK 
(CONFLUENCE 
@ RM 2.7) @ 
CRACKEL RD. 0.6 Full CWH 

Impairment unknown; 
nutrient/eutrophication 
biological indicators; 
direct habitat 
alterations; 
sedimentation/siltation; 
fish-passage barrier; 
organic enrichment 
(sewage) biological 
indicators 

Residential districts; dam or 
impoundment; package plant or 
other permitted small flows 
discharges; hydrostructure 
impacts on fish passage; 
sand/gravel/rock mining or 
quarries; golf courses; site 
development (land development 
or redevelopment); loss of 
riparian habitat; upstream 
impoundments; source unknown; 
on-site treatment systems (septic 
systems and similar decentralized 
systems) 

 

 

As listed in the 2016 Integrated Water Quality Monitoring and Assessment Report, Ohio EPA has 
determined that the causes of impairments in the Headwaters Aurora HUC-12 are sediment/siltation, 
organic enrichment (sewage) biological indicators, nutrient/eutrophication biological indicators, 
impairment unknown, fish-passage barriers, and direct habitat alterations (Ohio EPA 2016).  Nonpoint 
sources of these impairments are listed as upstream impoundments, source unknown, site development 
(land development or redevelopment), sand/gravel/rock mining or quarries, residential districts, on-site 
treatment systems (septic systems and similar decentralized systems), loss of riparian habitat, 
hydrostructure impacts on fish passage, golf courses, and dam or impoundment. 
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3.3.4 Goals and Objectives for the Critical Area 
 
Ohio EPA does not set numerical criteria for CWH; attainment of this ALU designation is instead based 
on the presence of at least one coldwater fish species and at least four macroinvertebrate taxa. 
Therefore, goals have been established to maintain the presence of coldwater taxa at fully attaining 
CWH sites within this Critical Area.  
 
Goal 1: Maintain count of at least 2 coldwater fish species at SMITH CREEK @ SOUTH SPRING VALLEY 
PARK DR. 
 ACHIEVED: Site currently has 2 coldwater fish species present (Ohio EPA, 2004) 
 
Goal 2: Maintain count of at least 4 coldwater macroinvertebrate taxa at SMITH CREEK @ SOUTH 
SPRING VALLEY PARK DR. 

ACHIEVED: Site currently has at least 4 coldwater macroinvertebrate taxa present (Ohio EPA, 
2004) 

 
Goal 3: Maintain QHEI score of ≥79 at SMITH CREEK @ SOUTH SPRING VALLEY PARK DR. 

ACHIEVED: Site currently has a QHEI score of 79 (Ohio EPA, 2004) 
 
Goal 4: Maintain count of at least 1 coldwater fish species at TRIB. TO SMITH CREEK (CONFLUENCE @ 
RM 2.7) @ CRACKEL RD. 
 ACHIEVED: Site currently has 1 coldwater fish species present (Ohio EPA, 2004) 
 
Goal 5: Maintain count of at least 6 coldwater macroinvertebrate taxa at TRIB. TO SMITH CREEK 
(CONFLUENCE @ RM 2.7) @ CRACKEL RD. 
 ACHIEVED: Site currently has 6 coldwater macroinvertebrate taxa present (Ohio EPA, 2004) 
 
Goal 6: Maintain QHEI score of ≥67.5 at TRIB. TO SMITH CREEK (CONFLUENCE @ RM 2.7) @ CRACKEL 
RD. 

ACHIEVED: Site currently has a QHEI score of 67.5 (Ohio EPA, 2004) 
 
 

Objectives 
 

Objective 1: Restore eroding streambanks or channelized, entrenched, culverted or otherwise impaired 
streams using natural channel design and bioengineering approaches.  

• Restore 5,000 or more linear feet of streams within Critical Area 2.  
 
Objective 2: Establish forested riparian buffer along impacted or barren stretches surrounding streams 
and wetlands in Critical Area 2. 

• Remove invasive plant species and install native plant species for at least 120 acres of 
riparian/wetland buffer areas.  

 
Objective 3: Restore wetlands in areas that have been drained or filled in Critical Area 2.  

• Restore at least 25 acres of wetlands. 
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Objective 4: Preserve and protect 4,000 acres or more of habitat with critical riparian corridors/wetland 
habitat.  

• Protect habitat with ecologically valuable aquatic resources through acquisition and/or 
conservation easements.   
• Riparian setback enforcement for City of Aurora, Auburn Township, Bainbridge Township, 
Mantua Township. 

 
Objective 5: Reduce urban runoff to coldwater streams and wetlands from impervious surfaces through 
impervious surface reduction and infiltrative green infrastructure practices.  

• Mitigate 25 acres of impervious surface impacting riparian or wetland habitats. 
 
 
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 Overview Table and Project Sheets for Critical Areas 
Below are the projects and evaluation needs currently believed to be necessary to remove the 
impairments to the Headwaters Aurora 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. 
 
The projects described in the Overview Tables have been prioritized using the following three step 
prioritization method: 
 
Priority 1: Projects that specifically address one or more of the listed Objectives for the Critical 

Area. 
 
Priority 2: Projects where there is landowner willingness to engage in projects that are designed to 

address the causes and sources of impairment or where there is an expectation that 
such potential projects will improve water quality in the Headwaters Aurora HUC-12. 

 
Priority 3: Input from the public on water quality issues and/or project ideas gathered from a 

permanent online survey and periodic stakeholder meetings will be evaluated for 
correlation between known causes and sources and potential for inclusion in the NPS-IS. 

 
Project Summary Sheets are in subsection 4.2.2.  These summary sheets provide the essential nine 
elements for short-term and/or next step projects that are in development and/or in need of funding.  
As projects are implemented and new projects developed, these sheets will be updated.  Any new 
summary sheets created will be submitted to the state of Ohio for funding eligibility verification (i.e., all 
nine elements are included). 
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For Headwaters Aurora HUC-12 (04110003-03-02)  

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 1, 3 1 

Chesnes 
Property 
Stream and 
Wetland 
Restoration 

City of 
Aurora 

1-3 years $450,000 319, GLRI 

1 7 1, 3 2 

Hartman 
Property 
Restoration 

Stream and 
Wetland 
Restoration 

City of 
Aurora 

3-7 years $300,000 319, GLRI 

2 1,2,3 1,2 3 

Smith Creek 
Restoration 
at 
Centerville 
Mills Park 

Bainbridge 
Township; 
CRWP 

1-3 years $450,000 
319, GLRI, 

WRRSP 

1 4,5,6 1,2 4 
Eldridge 
Road Stream 
Restoration 

City of 
Aurora; 
CRWP 

1-3 years $290,608 319 

High Quality Waters Protection Strategies 
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4.2 Project Summary Sheets 
 

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 Chesnes Property Stream and Wetland Restoration 

criteria d 
 

Project Lead 
Organization & Partners 

Lead: City of Aurora 
Partner: Chagrin River Watershed Partners, Inc. (CRWP) 

criteria c HUC-12 and Critical Area 
Headwaters Aurora HUC-12 04110003-03-02 
Critical Area 1 

criteria c Location of Project 929 E. Mennonite Rd., Aurora, OH (41.294273, -81.310941); 

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

Altered Stream and Habitat Restoration Strategies 

criteria f Time Frame Short term (1-3 years) 

criteria 
 g 

Short Description 

This project will restore 1,400 feet of a headwater stream and 3.85 acres of 
wetlands in the City of Aurora.  This work will reduce nutrient and sediment loads 
to the Aurora Branch of the Chagrin River and will improve the habitat quality of 
the aquatic resources on the property. 

criteria g Project Narrative 

    This project will restore 1,400 feet of a headwater stream of the Aurora Branch 
of the Chagrin River upstream of Sunny Lake and 3.85 acres of wetlands.  This 
stream has been channelized and is entrenched.  We will use a natural channel 
design approach that restores sinuosity and floodplain connectivity to this 
stream.  Restoration would increase the QHEI from 55 to 65 and increase the 
flood prone area from 1 acre to 2.2 acres.  Sunny Lake has experienced toxic 
cyanobacterial blooms in the past.  Ohio EPA’s sampling in 2012 indicated that 
improvements to Sunny Lake have helped to improve water quality, but 
indicators of nutrient enrichment and sediment/siltation were still found on the 
Aurora Branch just downstream of the Chesnes property. 
    67 wetlands covering 21.24 acres currently exist on this 200-acre property.  
While some of these wetlands are high quality Category 3 wetlands, others have 
been degraded.  Some areas that were historically wetland have been impacted 
by tiles, ditches, filling, and mowing.  These areas were farmed prior to the City’s 
acquisition of the property.  1.85 acres of emergent wetland will be restored 
through breaking tiles, blocking ditches, and excavation and the creation of low 
berms.  These restored wetlands will improve water quality and provide flood 
storage for downstream areas.  1 acre of existing wetlands will be rehabilitated by 
removing invasive Rhamnus frangula and Phragmites australis and replanting 
those areas with native wetland species.  These areas will then be planted with 
native wetland species.  1 acre of forested vernal pools will also be added, in 10 
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0.1 acre pools interspersed in the existing forest, which will provide breeding 
habitat for the wood frogs (Rana sylvatica) observed on site.   
     The project partners will hire a design-build consulting team to design and 
construct this project.  The City and CRWP will oversee the project and complete 
associated public education efforts.  STEP-L estimates that this project will reduce 
sediment loads by 3.0 tons/yr., phosphorus loads by 3.5 lbs./yr., and nitrogen by 
9.0 lbs./yr. 

criteria d Estimated Total cost $450,000 

criteria d Possible Funding Source 
Ohio EPA 319, Great Lakes Restoration Initiative (GLRI), stream and/or wetland 
mitigation 

criteria a 
Identified Causes and 
Sources 

Causes: nutrients, sedimentation/siltation  
Sources: non-point source runoff from residential districts 

criteria  
b & h 

 

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

In order to meet warmwater habitat standards at Ohio EPA monitoring stations 
downstream of this project site, we have established Objective 1 to restore 3,000 
linear feet of stream and Objective 3 to restore 31 acres of wetlands.   

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

This project will restore 1,400 feet of stream (47% Objective 1) and 3.85 acres of 
wetlands (12% of Objective 3). 

Part 3: Load Reduced? 
STEP-L estimates that this project will reduce sediment loads by 3.0 tons/yr., 
phosphorus loads by 3.5 lbs./yr., and nitrogen by 9.0 lbs./yr. 

criteria i 

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

Stream restoration success will be measured through improvements in QHEI 
scores.  Wetland restoration success will be measured through ORAM score 
improvement.  If the project is funded through the Ohio EPA 319 program, staff 
from the OEPA-DSW Ecological Assessment Unit assess the aquatic life use 
attainment of the restored stream before and after restoration. Furthermore, 
Ohio EPA is scheduled to do a full ecological assessment of the Chagrin watershed 
in 2018.   

criteria e 
Information and 
Education 

The City of Aurora and CRWP will promote and highlight the project using 
websites, print publications, and tours.  The project implementers will note the 
role of this project in preventing harmful algal blooms in downstream Sunny Lake 
and reducing nutrient and sediment loads in the Aurora Branch of the Chagrin 
River. 
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Nine 
Element 
Criteria 

Information needed Explanation 

n/a Title Smith Creek Restoration at Centerville Mills Park 

criteria d 
 

Project Lead 
Organization & Partners 

Lead: Bainbridge Township 
Partner: Chagrin River Watershed Partners, Inc. (CRWP) 

criteria c HUC-12 and Critical Area 
Headwaters Aurora HUC-12 (04110003 03 02) 
Critical Area 2 

criteria c Location of Project 

8558 Crackel Road, Bainbridge Township, Geauga County, Ohio  
Coordinates: 41.348661, -81.336702 
 
This project will be completed on two parcels owned by Bainbridge Township 
near the intersection of State Route 306 (Chillicothe Road) and Crackel Road in 
Bainbridge Township. The restored areas will be protected through an already 
existing conservation easement at the project site held by Western Reserve Land 
Conservancy. 

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

Altered Stream and Habitat Restoration Strategies 

criteria f Time Frame Short term (1-3 years) 

criteria 
 g 

Short Description 

This project will remove approximately 750 linear feet of eroding embankment 
along Lake Paterek and restore at least 750 linear feet of Smith Creek which is 
channelized along the lake embankment. This work will improve the hydrologic 
function and biological habitat quality of the stream at the project site and 
provide water quality benefits to downstream reaches of Smith Creek, a 
coldwater stream, and the State Scenic Aurora Branch of the Chagrin River. 

 

criteria g Project Narrative 

 
Near the mouth of Smith Creek (RM 0.4 – 0.6), there is a former YMCA camp now 
maintained by Bainbridge Township as Centerville Mills Park. At this site, Smith 
Creek drains approximately 10.7 square miles of land. Smith Creek is currently 
channelized along the earthen embankment of Lake Paterek, a 7-acre human-
made lake. This embankment is severely eroding in several locations along Smith 
Creek. Smith Creek is a coldwater habitat (CWH) stream in full attainment of its 
aquatic life use designation at RM 1.1; however, this stream’s attainment status 
has not been monitored since 2004 and recent erosion and siltation is a threat to 
the stream’s attainment of CWH within this reach.  
 
In 2018, CRWP completed a QHEI assessment for Smith Creek at RM 0.5 as it 
flows adjacent to the Lake Paterek embankment. The assessment indicated a 
QHEI score of 55 (low end of “Good” narrative) due to poor quality substrates, 
poor channel morphology, lack of riparian vegetation, and poor quality floodplain. 
The stream has primarily cobble and silt substrates and moderate embeddedness 
through this reach. Sinuosity is low due to the straightened nature of the stream 
through this reach and riffle-run-pool development is poor. This reach of stream 
has a narrow to very narrow riparian zone width due to the presence of 
Centerville Mills Park to the east and the lake embankment along the stream to 
the west. CRWP staff also used the Modified Bank Erosion Hazard Index (BEHI) to 
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evaluate streambank erosion at the upstream portion of the project site in 2018. 
The Modified BEHI was adapted by Cleveland Metroparks for northeast Ohio from 
Dave Rosgen’s BEHI methods. The Modified BEHI determines a streambank’s 
susceptibility to erosion and provides an overall rating of bank erosion hazard 
based on riparian root depth, root density, bank angle, surface protection at the 
toe, bank material, and stratification. Using this metric, bank erosion hazard 
scored as “extreme” (score of 41) on the right bank due to low root density, low 
root depth/bank height, near vertical bank angle, and poor surface protection. 
 
The proposed project will remove approximately 750 linear feet of eroding 
embankment along Lake Paterek and restore at least 750 linear feet of Smith 
Creek which is channelized along the lake embankment. This work will improve 
the hydrologic function and biological habitat quality of the stream at the project 
site and provide water quality benefits to downstream reaches of Smith Creek, a 
coldwater stream, and the State Scenic Aurora Branch of the Chagrin River. 
 
The project partners will hire a design-build consulting team to design and 
construct this project. Bainbridge Township and CRWP will oversee the project 
and complete associated public education efforts.   
 
Specific restoration techniques proposed for this project include the following 
components (restoration design will be finalized during the 
engineering/permitting phase of this project): 

1) 750 linear feet of earthen embankment along the western streambank 
of Smith Creek will be graded to the level of the lake bed. 750 linear feet 
of streambank along the channelized stream will be shaped to maximize 
the stream’s floodplain connectivity without releasing deoxygenated 
lake sediments into the stream. Earthen embankment soils may be 
pushed into the former lake area to create heterogeneous habitat 
conditions. Areas of riparian pocket wetlands and riparian forest may be 
incorporated into the former lake bed. If site conditions allow, a 
deepwater habitat area may be retained on the southwestern side of the 
lake, with created opportunities for cooling of discharge water through 
riparian shading. 

2) The lake will be partially dewatered and sediment will be allowed to 
remain and oxidize. Depending on the shape of the lake bottom, small 
meandering channels may self-form and further evaluation would 
determine the degree of flow control required within the dewatered lake 
bottom, if any.  

3) In areas with conducive substrates and topography, riffle and pool 
habitats may be incorporated into the restored stream reach to improve 
habitat and provide grade control. Bedrock substrates in the southern 
portion of the restoration reach will be maintained. 

4) Invasive plant species will be treated within and around the dewatered 
lake area. 

5) Native woody plant species will be installed along the re-graded western 
streambank to provide streambank stability and stream shading. 

6) Following a period of time after dewatering, seeding and selective 
planting of native riparian and wetland species will occur within the 
dewatered lake. 
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Site-specific goals for this project are to achieve a post-construction QHEI score of 
≥62 for this coldwater stream through improvements to riparian zone, substrate, 
and channel morphology in the stream restoration reach.  

 

criteria d Estimated Total cost 

Note: Estimated costs were developed in consultation with experienced design-
build stream/wetland restoration specialists. Costs may need to be updated at 
time of grant application. 
 
Total estimated project cost: $444,750 
 
Project design and permitting: $110,000 
Embankment modification, bioengineered restoration/revegetation: $310,000 
Restoration project legal and engineering oversight: $10,000 
Grant management and educational outreach: $13,250 
Educational signage at project site: $1,500 
 

criteria d Possible Funding Source 
Ohio EPA 319; Ohio EPA WRRSP; Great Lakes Restoration Initiative (GLRI); stream 
and/or wetland mitigation; foundations and other private funding sources 

criteria a 
Identified Causes and 
Sources 

 
Causes of impairment for Smith Creek @ South Spring Valley Park Dr (RM 1.1) 
include:  

• Impairment unknown 
• Nutrient/eutrophication biological indicators 
• Direct habitat alterations 
• Sedimentation/siltation 
• Fish-passage barrier 
• Organic enrichment (sewage) biological indicators  

 
Sources of impairment for Smith Creek @ South Spring Valley Park Dr (RM 1.1) 
include:  

• Residential districts 
• Dam or impoundment; package plant or other permitted small flows 

discharges 
• Hydrostructure impacts on fish passage 
• Sand/gravel/rock mining or quarries 
• Golf courses 
• Site development (land development or redevelopment) 
• Loss of riparian habitat 
• Upstream impoundments 
• Source unknown 
• On-site treatment systems (septic systems and similar decentralized 

systems) 

 

criteria  
b & h 

 

Part 1: How much 
improvement is needed 
to remove the NPS 

Goals addressed by this project include Goals 1 - 3 (Critical Area 2). These goals 
have been achieved based on Ohio EPA monitoring data from 2004; however, 
there is a lack of recent biological monitoring for Smith Creek and the Smith Creek 
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impairment for the 
whole Critical Area? 

may be impaired within the restoration reach. Additional monitoring should be 
conducted to confirm the ALU and attainment status of Smith Creek.  

Reasonable objectives to meet these goals include: 

• One objective to reach the goals of Critical Area 2 is to restore 5,000 
or more linear feet of streams (Objective 1). 

• One objective to reach the goals of Critical Area 2 is to remove 
invasive plant species and install native plant species for at least 120 
acres of riparian/wetland buffer areas (Objective 2). 
 

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

This project will restore 750 feet of stream (15% Objective 1) and revegetate 5 
acres of riparian corridor (4.2% of Objective 2). 

Goals: There is a recognition that there is a time lag associated with non-point 
source projects and measured stream response. With respect to goals in Critical 
Area 2, QHEI will be the main driver as that will dictate the habitability of fish and 
macroinvertebrates. It is expected that this project will maintain or improve the 
QHEI at the site through restoration of 750 linear feet of channelized stream 
using natural bioengineering methods and 5 acres of riparian restoration with 
woody vegetation. It is expected that within a year of restoration, the project will 
help improve a post-construction QHEI score of at least 62 for this stream 
through improvements to riparian zone, substrate, and channel morphology in 
the stream restoration reach. By providing water quality benefits to downstream 
reaches, this project will also help maintain the QHEI score of 74.5 at the Aurora 
Branch at RM 7.3 (Site name: AURORA BRANCH 300' UPST OF BREWSTER RD.). 
Incremental increases in IBI scores for these sites are anticipated for the next 
several years thereafter.  

 

Part 3: Load Reduced? 

Total estimated load reductions for this project (estimated using the USEPA 
Region 5 Model): 
 
Sediment: 181.7 tons/year 
Phosphorus: 181.7 pounds/year 
Nitrogen: 363.4 pounds/year 

 

criteria i 

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

The success of this project will be evaluated by project partners in the following 
ways: 

1) Stream restoration success will be measured through improvements 
in QHEI scores at the project site. 

2) Proper establishment of native woody vegetation at the project site. 
3) Feedback from collaborators regarding attainment of project goals 

and objectives. 
 
Success will also be measured by contributing to maintenance of full attainment 
of coldwater habitat for Smith Creek @ South Spring Valley Park Dr. This 
sampling will be conducted by Ohio EPA. 
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criteria e 
Information and 
Education 

 

1) An educational sign at the project site. 
2) CRWP will present on the restoration project to public officials attending a 

quarterly CRWP Board of Directors meeting. These meetings 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, trustees, sponsoring organizations and conservation 
partners within the Chagrin River watershed. 

4) The project will be highlighted on CRWP and Bainbridge Township social 
media outlets. 

5) Bainbridge Township, with assistance from CRWP, will create a news 
release for publishing in local newspapers such as the Chagrin Valley Times 
and the Geauga County Maple Leaf, highlighting the restoration project. 

 

 

 

Nine 
Element 
Criteria 

Information needed Explanation 

n/a Title Eldridge Road Stream Restoration 

criteria d 
 

Project Lead 
Organization & Partners 

City of Aurora, Portage County (grant sponsor); Chagrin River Watershed Partners 
(grant management, education and outreach); Sustainable Streams LLC (City’s 
conceptual design consultant); private landowners 

criteria c HUC-12 and Critical Area Headwaters Aurora Branch of the Chagrin River (041100030302), Critical Area 1 
(Aurora Branch Upstream of RM 11.3) 

criteria c Location of Project 496 Eldridge Road, 486 Eldridge Road, 470 Eldridge Road 
Latitude/Longitude Coordinates: 41.307451, -81.329417 
 
This project will be completed on three privately owned parcels near the 
intersection of Eldridge Road and East Pioneer Trail within the City of Aurora, 
Portage County, Ohio. Work access may occur on an additional privately owned 
property. The restored areas will be protected through an environmental 
covenant to be completed through this project.  

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

Stabilize eroding streambanks using bioengineering methods (Goal 2.03.02 from 
Ohio EPA’s Nonpoint Source Management Plan Update) 

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

criteria g Short Description This project will stabilize 375 linear feet of streambank using bioengineering 
methods along an unnamed tributary which outlets to the State Scenic Aurora 
Branch of the Chagrin River at river mile (RM) 13.1 in the City of Aurora, resulting 
in sediment and nutrient load reductions. 

criteria g Project Narrative The City of Aurora will hire a design-build team to stabilize 375 linear feet of 
streambank using bioengineering methods and restore .37 acres of riparian area 
along an unnamed tributary to the Aurora Branch of the Chagrin River (at RM 
13.1) near Eldridge Road in the City of Aurora. This work will reduce sediment 
loads, helping to address downstream siltation as well as improve habitat within 
the tributary and the downstream portions of the Aurora Branch of the Chagrin 
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River. This project is located in the City of Aurora, Portage County, Ohio at the 
northern corner of the intersection of Eldridge Road and East Pioneer Trail. 
Chagrin River Watershed Partners (CRWP) will assist with grant administration, 
project management, and educational deliverables. CRWP conducted a QHEI at 
the project site in May 2022 and the site received a QHEI score of 54 (narrative of 
“Fair”). Implementation of the proposed project is projected to improve the QHEI 
score for the restoration reach through improvements in specific categories, such 
as bank erosion and riparian zone, substrate, and pool/slide/riffle/run quality to a 
narrative rating of “Good” (score of 55-69 for headwater streams). This project 
will also build on a project currently underway at the upstream end of the 
tributary on the culvert that passes under East Pioneer Trail, funded by the City of 
Aurora and outside the scope of the 319 project, which will address severe head 
cutting and scouring of the plunge pool at the outlet. 
The project will be implemented to achieve several important goals: to stabilize 
eroding streambanks using bioengineering and natural channel design methods 
along a tributary to an Ohio State Scenic River, reduce nonpoint source pollutants 
(nutrients and sediment), improve stream and riparian habitat, reverse the 
impacts of stream hydromodification caused by land use development, improve 
water quality, manage stormwater runoff, and plant native vegetation. 

criteria d Estimated Total cost Total estimated project cost: $290,608 
 
Project design/engineering and permitting: $52,921 
Stream Restoration and Stabilization: $211,687  
Grant management and educational outreach: $15,000 
Educational signage at project site: $1,000 
Environmental covenant: $10,000 
 
Costs may need to be updated at time of grant application. 

criteria d Possible Funding Source Ohio EPA Section 319 Grant   

criteria a Identified Causes and 
Sources 

Causes: direct habitat alterations, flow alteration, thermal modifications, siltation, 
organic enrichment/DO, and nutrients  
 
Sources: land development/suburbanization, flow regulation/modification, urban 
runoff/storm sewers (NPS), channel erosion/incision from upstream 
hydromodifications, 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 objectives for Critical Area 1 include: 
 
Objective 1: Restore modified stream sections using natural channel design 
features and principles. Restore 3,000 linear feet of channelized, entrenched, 
culverted or otherwise impacted stream within the critical area. 
 
Objective 2: Establish forested riparian buffer along impacted or barren stretches 
on streams in Critical Area 1. Revegetate at least 18 acres of riparian area along 
streams in Critical Area 1 with native woody plants. 
 
Objective 3: Restore wetlands in areas that have been drained or filled in Critical 
Area 1. Restore 31 acres of wetlands in Critical Area 1. 

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

• 375 linear feet of the 3,000 linear feet in Objective 1 will be restored (12.5%) 

• .37 acres of the 18 acres of riparian area along streams in Objective 2 will be 

revegetated (2%) 
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accomplished by this 
project?  

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 at the project site from 54 to 55-69 or greater within a year of 
restoration by reducing bank erosion and improving instream vegetative cover 
thus lifting the tributary from “Fair” status to “Good”.  
 
The Aurora Branch is in non-attainment of its warmwater habitat designation at 
RM 12.77 (2012) due to a low IBI fish diversity score (32), fair invertebrate 
narrative ranking, and low QHEI score (42). This project will help maintain or 
improve the QHEI Score at RM 12.77 (Critical Area 1, Goal 6), currently scoring 42 
with a goal of reaching 55 or better, along with incremental increases in the IBI, 
and ICI scores, both of which have goals to be lifted to 40 and “good” 
respectively, for the next several years thereafter (Critical Area 1, Goals 4 and 5). 

Part 3: Load Reduced? Nitrogen Reduction: 34.2 lbs/year 
Phosphorus Reduction: 17.2 lbs/year 
Sediment Reduction: 17.2 tons/year  

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

The success of the project will be evaluated through the reduction of pollutant 
loads at the project site and the increase of QHEI score. Success will also be 
measured by maintaining or improving QHEI, IBI, and ICI scores of the Aurora 
Branch @ Aurora Country Club station 302078 (RM 12.77).  

criteria e Information and 
Education 

The City of Aurora and Chagrin River Watershed Partners will create and present 
public information and educational opportunities to inform the public about the 
project and its environmental benefits. A summary of the project will be included 
on the City of Aurora’s and Chagrin River Watershed Partners’ websites and 
updates will be posted on social media channels. Educational signage will be 
installed to provide passive education on nonpoint source pollution and water 
quality benefits provided by the project to City residents. At project completion, 
representatives of the City of Aurora, the design/build contractor, or CRWP will 
present at a CRWP Board of Director’s meeting to explain the design and 
construction process, discuss nonpoint source pollution and convey the water 
quality benefits provided by the project. Additionally, a project summary will be 
included in CRWP’s Annual Report to illustrate the nonpoint source pollution and 
water quality benefits provided by the project to residents within the Chagrin 
River Watershed. 
 
The following Outreach Deliverables are proposed: 
Project Fact Sheet - 1 
Create/Maintain Websites – 2 
Project Presentation – 1 
CRWP Annual Report – 1 
Educational signage - 1 
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Appendices 
Appendix A: Acronyms and Abbreviations 
 

305(b) 
Ohio Environmental Protection Agency 
Water Quality Report 

MIwb Modified Index of Well Being 

319 Section 319 of the Clean Water Act MS4 Municipal Separate Storm Sewer Systems 

BGI Balanced Growth Initiative NEORSD Northeast Ohio Regional Sewer District 

BMP Best Management Practice NOACA 
Northeast Ohio Areawide Coordinating 
Agency 

CCBH Cuyahoga County Board of Health NPDES 
National Pollution Discharge Elimination 
System 

CFS Cubic Feet per Second NPS Nonpoint Source Pollution 

CCP Cuyahoga County Planning NRCS National Resource Conservation Service 

CRWP Chagrin River Watershed Partners, Inc. ODNR Ohio Department of Natural Resources 

CWA Clean Water Act 
Ohio 
EPA 

Ohio Environmental Protection Agency 

CWH Coldwater Habitat OLEC Ohio Lake Erie Commission 

ERU Equivalent Residential Unit PCCHD 
Portage County Combined General 
Health District 

EWH Exceptional Warmwater Habitat QHEI  Qualitative Habitat Evaluation Index 

FEMA Federal Emergency Management Agency RM River Mile 

GCGHD Geauga County General Health District SCM Stormwater Control Measure 

GIS Geographic Information System SSH Seasonal Salmonid Habitat 

GLC Great Lakes Commission SWCD Soil and Water Conservation District 

GPD Gallons Per Day TMDL Total Maximum Daily Load 

GPM Gallons Per Minute TSD Technical Support Document 

HHEI Headwater Habitat Evaluation Index USEPA 
United States Environmental Protection 
Agency 

HSTS Household Sewage Treatment System USGS United States Geological Society 

HUC Hydrologic Unit Code WAP Watershed Action Plan 

IBI Index of Biotic Integrity WC Watershed Characterization 

ICI Invertebrate Community Index WQS Water Quality Standards 

IDDE Illicit Discharge Detection & Elimination WRAS Water Restoration Action Strategy 

LCGHD Lake County General Health District WRLC Western Reserve Land Conservancy 

LCSMD 
Lake County Stormwater Management 
Department 

WWH Warmwater Habitat 

LEPF Lake Erie Protection Fund WWTP Wastewater Treatment Plant 

 

 

 


