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Chapter 1: Introduction 
The Silver Creek HUC-12 (04110003-03-01) is a subwatershed of the Chagrin River watershed and has its 
headwaters in Newbury Township, Geauga County, Ohio.  It has a confluence with the main branch of 
the Chagrin River at RM 34.21 in the Beaver Creek-Chagrin River HUC-12.  Silver Creek and its South 
Branch are the primary tributaries, with numerous small headwater tributaries flowing into them, 
several of which are designated coldwater habitat (CWH).  The HUC-12 is approximately 13.83 square 
miles in size and has a predominantly forested, rural landscape with large tracts of protected park 
properties and high quality wetlands, and medium-density suburban development along Bell Road in 
South Russell Village.  Several tributaries in the Silver Creek HUC-12 have been noted as potential or 
existing refugia for native Ohio brook trout and harbor diverse high quality coldwater macroinvertebrate 
communities. 
 
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, will be 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 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.  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 and protection strategies specifically for the 
Silver Creek HUC-12 (04110003-03-01), 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 

http://crwp.org/index.php/projects/watershed-plans
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WAP with other information or actions to address other impairments with the goal of restoring and 
maintaining water quality standards in the Chagrin River’s HUC-12s. 
 

1.2 Watershed Profile and History 
The Chagrin River has its headwaters in the Beaver Creek-Chagrin River HUC-12 in the City of Chardon in 
Geauga County, Ohio.  The river flows from an origin elevation of 1,326 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 European 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 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. 
 
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 Silver Creek HUC-12 watershed, 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 “2016-2017 Rare Native Ohio Plants Status List.” 
 
Table 1: Rare and Threatened Species List 

Common Name Scientific Name Ohio Status 

Autumn willow Salix serissima Potentially Threatened 

Green cotton-grass Eriophorum viridicarinatum Potentially Threatened 

Brook trout Salvelinus fontinalis Threatened 

Mourning warbler Oporornis philadelphia Special Interest 

Floating pondweed Potamogeton natans Potentially Threatened 

Small fringed gentian Gentianopsis procera Potentially Threatened 

Bearded wheat grass Elymus trachycaulus Threatened 

Simple willow-herb Epilobium strictum Threatened 

Southern wild rice Zizania aquatica Endangered 

Water avens Geum rivale Potentially Threatened 

 
Brook trout (Salvelinus fontinalis) were thought to be extirpated from Ohio until a remnant population 
was found in the Chagrin River watershed. Two tributaries to the Chagrin, Spring Brook and 
Woodiebrook, have continually held a population of the Ohio brook trout since the last ice age. These 
streams provide the brook trout with a near-optimal habitat and allowed ODNR to attempt 
reintroduction of Ohio brook trout into several other headwater streams in the Silver Creek and East 
Branch subwatersheds.  As the Ohio strain of brook trout is genetically unique, it is critically important 
to protect existing populations and provide additional locations for reintroduction to ensure the survival 
of this sensitive species. The Chagrin is also one of few watersheds in Ohio known to support the 
American brook lamprey, a nonparasitic lamprey species. Several fish species have been introduced for 
recreational fishing including Coho salmon, Chinook salmon, pink salmon, Atlantic salmon, brown trout, 
rainbow trout, rainbow smelt, and alewives.  ODNR Division of Wildlife actively stocks steelhead in the 
Chagrin River for recreational fishing purposes. 
 
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.   
 

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 recommended that CRLC should encourage 
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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, 
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 Trustees which, in turn, is authorized to elect At Large 
Trustees provided the At Large Trustees do not exceed one-half of the Regular Trustees.  As of April 
2017, the CRWP member organizations in the Silver Creek HUC-12 are: Geauga Park District, Auburn 
Township, Newbury Township, Russell Township, South Russell Village, and Bainbridge Township, 
representing 100% of the land area in the HUC-12. 
 
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 
Trustees meeting.  Paul Pira, Park Biologist with Geauga Park District, provided additional input for the 
Silver Creek HUC-12 at a meeting held at CRWP offices on December 19, 2016.  
 
Figure 2: NPS-IS Input Session, December 8th 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 
Silver Creek HUC-12 NPS-IS Plan also address the programs and involvement of each of these 
stakeholders: 

 Ohio Environmental Protection Agency 

 Ohio Department of Natural Resources 

 Geauga County SWCD 
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 Geauga County General Health District 

 Western Reserve Land Conservancy 

 Geauga Park District 
 
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 
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 Trustees meeting on December 8, 
2016 and a meeting with Geauga Park District on December 19, 2016. 
 
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 Silver Creek HUC-
12 NPS-IS Plan. 
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Chapter 2: Silver Creek HUC-12 Watershed Characterization and 
Assessment Summary 
 

2.1 Summary Watershed Characterization for Silver Creek 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 Silver Creek HUC-12 is HU #01 
(HU 04110003-03-01) in the Aurora Branch-Chagrin River HUC-10.  Silver Creek is the primary stream in 
the subwatershed and joins the Chagrin River at RM 34.21.  The Silver Creek HUC-12 drains 13.83 square 
miles and contains approximately 114 miles of streams.  The subwatershed is located entirely within 
Geauga County, and five communities drain to or have portions that drain to the Silver Creek HUC-12: 
Newbury Township, Russell Township, South Russell Village, Bainbridge Township, and Auburn 
Township.  All five of these communities are members of CRWP as of December 2016. 
 
Figure 3: Silver Creek HUC-12 

 
 
 
Table 2: List of Chagrin HUC-12s and relationship to Silver Creek 

Subwatershed  HUC-12  
Drainage Area (square 

miles) 
Relationship to Silver Creek 

HUC-12 
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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 
Adjacent-downstream 

(@RM 34.21) 

Silver Creek 04110003 03 01 13.83 -- 

McFarland Creek-Aurora Branch 04110003 03 03 20.42 Not connected 

Headwaters Aurora Branch  04110003 03 02 37.5 Not connected 

 
The Silver Creek HUC-12 is located entirely within the Erie Drift Plains Level III ecoregion.  Common 
geographic features in the ecoregion include low round hills, scattered end moraines, kettles, and 
wetlands (Omernik, 1987). Maple, beech, and birch forests once covered the Erie Drift Plains; however, 
as populations increased in the Eastern United States throughout the 19th and 20th centuries, much of 
the forest was cleared for agricultural uses. Today, the ecoregion is a mix of agricultural, forested, and 
developed land.  Portions along the Chagrin River in the HUC-12 are part of the Level IV Erie Gorges 
ecoregion, a unique area of steep, dissected river valleys and rock exposures with potential high risk of 
fluvial erosion.  The underlying bedrock geology is comprised of Upper Devonian Berea sandstone and 
the Ohio and Bedford shales, with larger formations of the Middle/Lower Pennsylvanian Allegheny and 
Pottsville groups (shale, siltstone, sandstone, conglomerate, limestone, underclay, coal and flint) and the 
Upper and Lower Mississippian Logan and Cuyahoga formations (shale, siltstone, sandstone, 
conglomerate, and limestone).  The Berea sandstone and the Ohio and Bedford shales can be seen in 
exposures along the Chagrin mainstem and some major tributaries.  The bedrock is overlain by Late 
Wisconsinan glacial tills and outwash deposited in glacial meltwater, seen in valley terraces and low 
plains with stratified, well-sorted sand and gravel. The Wisconsinan glaciation and retreat left flat to 
lightly undulating ground moraines throughout much of the Silver Creek HUC-12, with small pockets of 
kames and kame terraces deposited by meltwater in contact with glacial ice.  These sand and gravel 
formations are often poorly sorted and bedded, and can contain large boulders and till masses.  
 
The groundwater supply for the Chagrin watershed, including the Silver Creek HUC-12, is mainly from 
deeply-buried remnant river valleys.  These areas are the ancestors of the modern-day Chagrin River and 
are locations of sand and gravel aquifers.  Many of the residents in the Silver Creek HUC-12 rely on 
private groundwater wells for their drinking water supply.  The Silver Creek HUC-12 has some of the 
most productive aquifers in the Chagrin River watershed, with pumping rates of 25-100 gallons per 
minute (GPM) in the headwaters locations and 10-25 GPM along Silver Creek and its South Branch.  The 
relative groundwater pollution potential in these areas is moderate to high, particularly along the Silver 
Creek and South Branch tributaries and in the headwater reaches in Newbury and Auburn Townships.  
Several of these areas include coldwater habitat streams and extensive wetlands. 
 
Soils throughout the subwatershed are predominantly poorly draining silty loams.  Approximately 
7,645.5 acres, or 82% of the soils in the subwatershed, are D-type or C/D-type soils.  Hydric soils like the 
Sebring silt loam, Holly silt loam, Carlisle muck, Canadice silt loam, Damascus silt loam, and Mill silt loam 
are primarily located along Silver Creek.  Only 14% of the soils in the subwatershed are considered A or 
B-type soils (or A or B-type if drained).  As a result of the dominance of poorly-draining soils, early 
agricultural efforts in the area necessitated installation of tile drainage throughout the subwatershed, 
and while farming has become a much less prevalent land use, legacy tiles remain as well as more 
recently installed tiles to facilitate development.  Whenever the natural flow regime is altered to 
facilitate drainage, increased amounts of sediment are likely to enter streams either by overland 
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transport or increased bank erosion, and the removal of wooded riparian areas furthers the erosional 
process. Loss of wetlands from drainage further exacerbates the loading of sediments and nutrients to 
streams, where otherwise the wetland would have acted as a sink for both sediment and nutrients.  
Restoration of floodplain access, wetlands, and streamside vegetation are primary recommendations to 
reduce nutrient and sediment loading and preserve the quality of streams in the Silver Creek HUC-12. 
 

Significant areas of wetland including several large wetland complexes around Geauga Park District’s 
West Woods Preserve exist in this subwatershed.  As CRWP’s wetland study indicated, over 80% of the 
Chagrin River wetlands have already been drained or filled.  Threats to these headwater wetland 
resources can be expected to continue as development occurs. 
 
While Woodiebrook and Spring Brook have confirmed native populations of brook trout in the Chagrin 
River, there have also been several efforts at restocking native populations, including locations in Silver 
Creek.  The Chagrin River TSD (2006) recommends that the following Silver Creek HUC-12 brook trout 
reintroduction streams be designated CWH and listed as Outstanding State Waters under the 
Antidegradation Rule: 
 

Basin River Code Brook Trout Stocking Location RM  

15 15-007-004 Trib to Silver Creek (Affelder Trib, 2.23) @ Park House 0.6 

15 15-007-003 Trib to Silver Creek (4.54) @ Hrabak Property 0.95 

15 15-007-002 Trib to Silver Creek (Pebble Brook, 3.50) in West Woods Park 0.2 

15 15-007-006 Trib to Silver Creek @ RM 4.58/0.4 Pettibone Property 0.4 

 
The reintroduction of native brook trout into the Silver Creek watershed highlights the importance of 
maintaining and protecting Silver Creek and several of its headwater tributaries as coldwater habitat 
streams. The cumulative effect of thermal and chemical loadings from numerous small point source 
discharges to Silver Creek could have a negative impact on the future of native brook trout (Salvelinus 
fontinalis) populations in this watershed. Chemical and thermal loadings to its tributaries in the future 
need to be carefully evaluated. The Silver Creek mainstem needs to be protected, as it potentially serves 
as a migration route between brook trout population areas. High quality habitat (QHEI scores of 76.0 
and 81.0) is present in Silver Creek. Three of four biocriteria scores were marginally exceptional to 
Exceptional (IBI = 46 with an exceptional narrative macroinvertebrate evaluation at RM 5.1 and ICI = 54 
at RM 0.4). The Chagrin River TSD (2006) states that it is imperative to protect and preserve high quality 
primary headwater habitat in these small intact or forested headwaters that enable CWH communities 
to exist.  Riparian corridors need to be protected and restored where possible, and stormwater runoff 
from development needs to be controlled to protect nonpoint source inputs into these fragile stream 
systems.  Alterations to stream channels and removal of riparian vegetation have detrimental impacts 
on stream functions.  These impacts can be seen through stream bank erosion, increased water 
temperature, and nutrient enrichment.  Erosion can cause property loss and damage to infrastructure, 
and nutrient enrichment can lead to unsightly and foul smelling algal blooms in local streams. 
 
Specific landmarks and features in the Silver Creek HUC-12 include: 

 Geauga Park District’s 902-acre West Woods Preserve 

 ASM International, a 45-acre business campus containing a 250’ diameter geodesic dome (the 
largest open-work geodesic dome in the world) and a green roof; listed on the National Register 
of Historic Places and designated a Historic Landmark by the State of Ohio   
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 Red Raider Stables, a 22-acre 46 stall equestrian boarding and training facility along Silver Creek 
at Kinsman Road 
 

 
Figure 4: Geodesic Dome at ASM International campus 

 
 

2.1.2 Land Use and Protection 
Land use in the Silver Creek HUC-12 is estimated by Ohio EPA in their 2016 Watershed Assessment Unit 
Summary as 21.5% Developed, 59.0% Forest, 10.5% Grass/Pasture, 8.1% Row Crops, and 0.9% Other 
(such as open water).  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.), but this developed area 
accounts for a relatively low percentage of the subwatershed’s total land use. 
 
Table 3: CCAP 2010 Land Use Classifications for Silver Creek 

Cover Classification Area (acres) % Watershed Area 

Developed High Intensity 3.38 0.04% 

Developed Medium Intensity 26.88 0.29% 

Developed Low Intensity 772.37 8.27% 

Developed Open Space 744.55 7.98% 

Cultivated Crops 411.69 4.41% 

Pasture/Hay 734.11 7.86% 

Grassland/Herbaceous 146.62 1.57% 

Deciduous Forest 5,227.83 56.0% 

Evergreen Forest 67.13 0.72% 

Mixed Forest 18.91 0.20% 
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Scrub/Shrub 232.89 2.49% 

Palustrine Forest Wetland 815.02 8.73% 

Palustrine Scrub/Shrub Wetland 21.96 0.24% 

Palustrine Emergent Wetland 12.19 0.13% 

Bare Land 1.15 0.02% 

Open Water 97.78 1.05% 

 
The main concentration of suburban development in Silver Creek is along SR 306 and Bell Road in South 
Russell Village and Russell Township.  These locations should be targeted for stormwater retrofits and 
infiltrative practices designed to reduce the effects of impervious cover and minimize polluted 
stormwater runoff.  Approximately 2,138 acres, or 22.9%, of the HUC-12 is within the regulated NPDES 
Municipal Separate Storm Sewer (MS4) system.   
 
Figure 5: CCAP Land Use Map for Silver Creek 

 
 
Stormwater runoff from increased impervious area is problematic as it results in accelerated rates and 
volume of runoff that contribute a variety of pollutants including solids, nutrients, oils, increased 
temperature, and pesticides to streams.  The Chagrin River TMDL (2007) recommends that additional 
stormwater controls be implemented by watershed communities, including green roofs, rain barrels, 
rain gardens, bioretention, and other mechanisms that increase infiltration capacity on developed land. 
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The goal is to reduce instantaneous runoff peaks and reduce pollutants, including temperature 
increases, which can be caused by existing and future additional impervious surface area.  The TMDL 
also recommends maintaining healthy stream corridors in addition to controlling impervious surfaces as 
a way to address stormwater management issues. 
 
Urbanized streams lose some ability to self-regulate following storm events.  The result of this rapid 
runoff, accelerated by increased impervious surface areas, is flashy flows associated with a lower base 
flow.  These extremes in high and low flows stress both physical habitat and biological communities.  
Long-term temperature changes can also occur in urbanized streams caused by decreased base flow and 
increases in heated runoff from pavements and stormwater ponds due to solar insolation and riparian 
removal.  Both hillslope failures and channel erosion contribute sediment, and while this can be 
considered part of natural stream geomorphological processes, it is greatly accelerated by changing land 
use patterns and resulting stormwater runoff changes.  Maintaining the health of Silver Creek will 
require retrofitting existing development to reduce impervious cover and promoting infiltrative green 
infrastructure in future development to recharge coldwater streams and mitigate degradation from 
stormwater runoff. 
 
Approximately 849 acres of wetlands are estimated to exist in the HUC-12, over 95% of which are 
forested riparian wetland.  Approximately 32% of the total estimated wetlands are under protection 
through either passive parks, conservation easements, or Auburn Township’s additional wetland setback 
regulations to provide increased buffer protection to wetlands contiguous with the Township’s riparian 
setback.  Large contiguous areas of these protected wetlands are in the West Woods Preserve.  Further 
protection efforts should be concentrated along the riparian corridors in the subwatershed to preserve 
and maintain existing wetland quality and functionality.  
 
Approximately 1,546 acres of land area in the Silver Creek subwatershed is under protection through 
either conservation easement or as passive park space, representing approximately 16.6% of the total 
land area.  This protected land preserves about 27.3 miles of stream in the subwatershed (4.68 miles of 
Silver Creek and its South Branch and 22.62 miles of headwater streams).  In addition to streams 
protected through land conservation, the communities of Russell Township, Bainbridge Township, and 
Auburn Township have passed riparian setback regulations that provide buffered streamside protection 
from development to 50 more miles of stream in the subwatershed (4.64 miles of Silver Creek and its 
South Branch and 45.36 miles of headwater streams).  Together this represents approximately 67.8% of 
total streams in the subwatershed as under some form of protection. 
 

2.2 Summary of Biological Trends for Silver Creek HUC-12 
In 2003-2004 Ohio EPA sampled throughout the Chagrin River watershed and in December 2006 they 
released Biological and Water Quality Study of the Chagrin River and Selected Tributaries, 2003-04 
Technical Report EAS/2006-12-7.  The report was used extensively in the development of the Silver 
Creek HUC-12 NPS-IS Plan.  Since the publication of the Chagrin River TSD (2006), additional sampling 
and monitoring has been completed by Ohio EPA as part of an assessment of CWH streams to identify 
potential streams for brook trout reintroduction (2009).  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.  
Several streams in the Silver Creek HUC-12 are fully-designated CWH streams, including Spring Creek, 
Affelder Tributary, and Pebble Brook (Ohio EPA, 2006).  Comprehensive biological sampling of fish 
populations, fish tissue, and macroinvertebrates was performed from 2003-2004.  A summary of the 
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sample locations and their biological status in the Silver Creek HUC-12 are provided in the following 
table, with updated sampling areas from the 2016 Ohio EPA Integrated Report included.  Indexes with 
stressed communities or below-baseline scores are highlighted. 
 
Table 4: WQ Sampling Points and Data, Silver Creek 

 
+ Potential coolwater/cold water fish listed were collected during present sampling (e.g., Longnose dace, American Brook lamprey, mudminnow, 
blacknose dace, and white sucker – specific interpretation based on local collection – presence, distribution & habitat from OEPA data and 
historical distributions). 
 

Results from the Chagrin TSD biology surveys (2006) indicated that Silver Creek is fully meeting its CWH 
designation at Music Street (RM 5.07), however insufficient information was available at the time to 
make a determination on use attainment at the downstream location (RM 0.8/0.4), until future 
assessments could be performed after recovery from the Silver Creek Dam breach and subsequent 
restoration project.  At the time of sampling in 2003-2004, all chemical parameters in Silver Creek were 
within CWH chemical criteria, and water temperature ranged from 14.73 to 18.45 degrees Celsius at the 
upstream site and 16.57 to 21.39 at the downstream site on the same days sampled, an increase on 
average of about 2.0 degrees Celsius.  Total phosphorus was less than 0.05 mg/l for all but one of the 
samples collected (a 0.235 mg/l at RM 5.07), which indicates that nutrient enrichment is not a significant 
stressor on aquatic life in the mainstem of Silver Creek.  However, removal of riparian habitat and 
residential development near the mouth is noted in the TSD as potentially important stressors on 
biological communities.  The South Branch of Silver Creek was found to be in full attainment of WWH 
biological criteria, but increased nutrient enrichment was noted, likely from upstream development and 
impoundments.  Bacteria has been noted as a pollutant of concern throughout the Chagrin River 
watershed, with on-site septic systems as an identified nonpoint source of organic enrichment.  Ohio 
EPA sampling in 2003-2004 showed that no sampled sites in Silver Creek had levels exceeding the 
Primary Contact Recreation criteria, but only six samples were taken so the results may not be 
representative of all flow conditions occurring during a typical recreation season.   
 

Fishes (Modified Index of Well-Being [MIwb], Index of Biotic Integrity [IBI] & coldwater taxa) 
Fish samples collected from three sites within the Silver Creek drainage all met the standard for small 
WWH streams, though the site sampled in the South Branch only marginally met due to the influence of 

Sample Station Name
River 

Mile
ALU Type

Fish 

Sample 

Year

IBI 

Score

IBI 

Desc.

#CW 

Fish/

Bugs

Bug 

Sample 

Year

ICI 

Score

ICI 

Desc.
QHEI

SILVER CREEK @ MUSIC 

ST.
5.10 Ful l  CWH 2004 46.0 VG 0+/4 2004 - E 76.0

SILVER CREEK UPST. SR 

306 (BUGS) & DST. 306 

AT HITCHING POST LN. 

(FISH)

0.8/0.4

CWH 

Status  

Deferred

2004 40.0 G 0/3 2004 54.0 E 81.0

SOUTH BR. SILVER 

CREEK @ MUSIC STREET
1.10

Ful l  

WWH
2004 36.0 MG 0/0 2004 - G 79.5

TRIB. TO SILVER CREEK 

(4.0) UPST. WEST 

WOODS PARK DRIVE

0.20 Ful l  CWH - - - N/A 2009 - G -

TRIB. TO SILVER CREEK 

(PEBBLE BROOK, 3.5) IN 

WEST WOODS PARK

0.20 Ful l  CWH - - - N/A 2009 - VG -

TRIB. TO SILVER CREEK 

(AFFELDER TRIB, 2.23) 

@ PARK HOUSE

0.60 Ful l  CWH - - - N/A 2009 - G -
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a historic upstream impoundment.  Removal of the impoundment on the Silver Creek mainstem 
upstream from Kinsman Road and habitat naturalization through the historically impounded reach has 
apparently resulted in a significantly improved fish community.  No obligatory coldwater fish taxa were 
recorded at the Silver Creek mainstem sampling sites, although the site at RM 5.10 contained potential 
coldwater fish species like mudminnow, American brook lamprey, blacknose dace, and white sucker. 
 
In 2009, after assessments to determine candidate coldwater habitat streams, native Ohio brook trout 
were reintroduced to twelve streams in the Chagrin River watershed.  Geauga Park District has 
monitored reintroduction populations in the Chagrin River watershed since 2009; of the twelve original 
reintroduction sites in the Chagrin, only five have sustaining reproducing populations as of 2016: Spring 
Brook, Woodiebrook, and Leech Tributary in the Beaver Creek-Chagrin River HUC-12, and Affelder 
Tributary and Pebble Brook in the Silver Creek HUC-12. 
 

Macroinvertebrates (Invertebrate Community Index [ICI] & coldwater taxa) 
Silver Creek was sampled at RM 5.1 (Music St.) and near the mouth downstream from SR 306 at Hitching 
Post Lane (RM 0.4).  The macroinvertebrate community was of exceptional quality in this coldwater 
stream.  The upper site, despite some past channel straightening had high numbers of sensitive taxa 
including a diverse group of predominant caddisflies: Neophylax sp., Psychomyia sp., and Ceratopsyche 
morosa group.  Ceratopsyche slossonae was among four coldwater taxa collected, and the QCTV (42.3) 
indicated high quality with ten times more sensitive taxa than tolerant taxa.  The lower site scored an ICI 
of 54 with 39 sensitive taxa and a QCTV of 42.8.  There were four mussel species collected including the 
intolerant fluted-shell mussel (Lasmigona costata).  There were three coldwater taxa collected near the 
mouth.  However, due to continuing stabilization and recovery from bedload movement after dam 
removal and the subsequent upstream restoration project, attainment status for the downstream reach 
of Silver Creek was deferred.   
 
The exceptional scores are similar between 1995 and 2004, as all ICI scores were between 52 and 56.  
The number of sensitive taxa were also similar during qualitative sampling, and the 2004 QCTV scores 
are slightly higher (mean of 42.5 in 1995), indicating the impoundment removal was permitting some 
recovery.  More coldwater taxa were collected downstream, and downstream water temperatures 
lowered after the removal of the dam.  Increased shading may have also helped to lower instream 
temperatures. It is anticipated, given the length of time and the large section of Silver Creek that is 
under stable, permanent preservation in the West Woods Preserve, that the Silver Creek mainstem will 
likely be attaining CWH status in the deferred reach. 
 
In the South Branch Silver Creek, the instream water temperature in South Branch Silver Creek at RM 1.1 
was 25.7 degrees Celsius and there was a moderate to high density population of more tolerant species 
present in response to increased nutrient enrichment.  The community quality was still assessed as 
Good. 
 
Selected tributaries in the Silver Creek HUC-12 were sampled by Ohio EPA in 2009 for the identification 
of potential streams for brook trout reintroduction.  Pebble Brook, Affelder Tributary, and an unnamed 
tributary to Silver Creek at RM 4.0 were all sampled for macroinvertebrate populations and assigned 
qualitative narratives.  Pebble Brook scored a Very Good, Affelder Tributary scored a Good, and the 
unnamed tributary at RM 4.0 scored a Good, indicating all three tributaries were in full attainment of 
coldwater habitat status and candidate sites for brook trout reintroduction.   
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Habitat (via Qualitative Habitat Evaluation Index [QHEI]) 
Stream habitats in the Silver Creek drainage are excellent where not influenced by instream 
impoundments.  Silver Creek also has a very stable summer baseflow owing to the thick glacial deposits 
in its drainage.  The following table shows the QHEI attributes that were documented by Ohio EPA for 
Silver Creek during their comprehensive sampling for the Chagrin River TSD (2006).  It shows the most 
common habitat impairments are siltation and substrate embeddedness, and these impairments are 
found in reaches impacted the most heavily from suburban development and other land use pressures. 
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Table 5: QHEI attributes at sampling points, Silver Creek 
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2.3 Summary of NPS Pollution Causes and Associated Sources for Silver Creek HUC-12 
Although the Silver Creek HUC-12 is currently considered in attainment of its uses at all sampled 
locations, there are identified nonpoint source stressors that threaten the high quality of this 
subwatershed.  Historically, the headwater reaches of Silver Creek contained a more diverse fish fauna 
prior to construction of low-head dam and mainstem impoundments within the watershed, including an 
impoundment at SR 87 that inhibited fish passage.  Sedimentation problems due to the breach of the 
Silver Creek Dam and reservoir in 1994 caused channel destabilization for an estimated 3,000 feet 
downstream of the dam. The 2003/2004 fish sampling indicate that Silver Creek meets CWH standards 
at Music Street, however Ohio EPA has deferred attainment status and designation decisions pending 
future assessment of lower reaches near the restoration area.  With the Silver Creek Dam removed, 
coldwater temperatures were expected to improve, as well as habitat improvement from a 2003-2004 
stream restoration by Geauga Park District in the breached dam area, which restored 3,200 linear feet of 
stream using natural channel design along the impaired reach.  The natural-channel design project 
restored 3,200 linear feet of stream along the impaired reach. The restoration likely resulted in a 
significantly improved fish community, and all chemical samples taken at the downstream sample 
location indicated attainment of CWH life use.  The macroinvertebrate community in Silver Creek’s 
upstream sampling location at Music Street (RM 5.1) was exceptional with ten times more sensitive taxa 
than tolerant taxa.  Additional in-line impoundments should be assessed for potential modification or 
removal, to further improve and maintain water quality in the Silver Creek HUC-12. 
 
South Branch Silver Creek has overall good water quality, although development in the upper portion of 
the subwatershed in South Russell Village has caused some decrease in stream quality.  The flow regime 
has also been altered as a result of construction of inline impoundments.  Ohio EPA sampling in 2004 
indicated South Branch Silver Creek was in attainment of WWH, although the IBI was only marginally 
met due to the influence of upstream impoundments.   
 
Anthropogenic land modification leads to stream channelization, wetland drainage, and loss of riparian 
habitat which destabilize streambanks and exacerbates erosion and sedimentation into the stream.  Loss 
of riparian habitat is especially harmful to coldwater habitat streams, as it eliminates the shading these 
streams need to help maintain their required seasonal temperatures to sustain coldwater taxa.  
Stormwater runoff from surrounding developed areas alters the temperature and flow regime of 
streams and contributes excessive sediment and nutrients.  Loss and modification of wetlands to 
facilitate yet more drainage increases not just flow but also nutrient and sediment input into streams 
where otherwise the wetlands would have acted as a sponge for excessive flow and a sink for pollutants. 
 
Ohio EPA (Chagrin TMDL, 2007) noted that riparian restoration and protection is an essential part of 
maintaining this ecosystem and general riparian encroachment needs to be minimized.  Headwater 
areas are expected to experience increased negative effects from changing land use such as residential 
development.  This will result in increased threats to headwater wetland and stream resources including 
potential degradation of attaining, high-quality areas.  Increases in impervious cover from continued 
development can be expected to result in higher volume of flow and polluted runoff to streams, unless 
mitigated by green infrastructure such as infiltrative stormwater control measures like bioretention and 
permeable pavement.  Protection of remaining headwater wetlands and riparian areas and retrofitting 
of green infrastructure in urbanized areas are recommended activities (Chagrin TMDL, 2007). 
 
Stormwater management retrofit projects and extension of sanitary sewers or HSTS upgrades, 
particularly in South Russell Village, may be sufficient to minimize impacts to the South Branch of Silver 
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Creek.  Riparian protections such as encouraging South Russell Village and Newbury Township to adopt 
riparian setbacks and working with WRLC and Geauga Park District and the communities that drain to 
Silver Creek on land acquisition and conservation easements are recommended to preserve the existing 
high quality resources of the subwatershed. 
 
Based on aquatic life use assessment sampling of 5 sites for the Silver Creek HUC-12 watershed, all 
reaches were in full attainment of their aquatic life uses.  One site sampled in the South Branch of Silver 
Creek exhibited a stressed fish population, likely due to upstream development.  Silver Creek and its 
tributaries are generally high-quality; however, they are threatened by the following nonpoint sources: 

 Nutrient enrichment from failing septic systems, 

 Increased sedimentation due to urban runoff and streambank erosion, 

 Filling and drainage of wetlands for development, 

 Urban runoff from stormwater, and 

 In-line impoundments. 
 
The Chagrin River TMDL (2007) identifies habitat alteration, flow alteration, nutrients, siltation, organic 
enrichment, and unknown toxicity as causes of impairment in the Upper Chagrin HUC-10, which includes 
the Silver Creek HUC-12.  It generated TMDLs for nutrients, suspended solids and bacteria, and provided 
recommended actions to protect coldwater habitat streams.  Urbanization in the South Branch of Silver 
Creek in South Russell Village has resulted in altered stream hydrology and has exacerbated in-stream 
sedimentation, which negatively impacts aquatic life in these areas.  Promoting infiltrative stormwater 
practices will help retain groundwater recharge and maintain existing coldwater habitat designations.  
Sedimentation from suburban areas could cause embedded conditions limiting brook trout spawning 
areas.  Any protective expansion of the riparian zone would benefit the watershed and further protect 
the critical water temperature regimes.  This watershed, with its coldwater attributes, requires limited 
nutrients and sediment entering from the upper reaches to prevent embedded conditions and ensure 
the viability of the high-quality macroinvertebrate community necessary to support the native brook 
trout population. 
 

2.4 Additional Information for Determining Critical Areas and Developing Implementation 
Strategies for Silver Creek HUC-12 

Chagrin River Watershed Partners Impervious Cover Study 
In 2004 CRWP completed an impervious cover analysis of the Chagrin River watershed to estimate 
increases in impervious cover from land use changes due to development, and qualitatively assess the 
effectiveness of BMPs to control imperviousness or to control the resulting impacts of increased 
impervious cover.  By understanding the impact of potential land use changes on the flooding, erosion, 
and water quality problems of the watershed, this project assisted CRWP member communities in 
making informed land use planning and management decisions.  For this study, community zoning codes 
were grouped into a common set of land use categories (e.g., residential less than ½ acre, 
nonresidential, and non-developable).  An estimate of the impervious cover was made for each land use 
category within the Chagrin River communities using available impervious cover estimates and limited 
measurements from available digital aerial photographs.  Impervious estimates were compared to the 
Center for Watershed Protection’s Watershed Vulnerability Analysis report (Center for Watershed 
Protection, 2002), which noted that “certain zones of stream quality exist, most notably at about 10% 
impervious cover, where the most sensitive stream elements are lost from the system. A second 
threshold appears to exist at around 25 to 30% impervious cover, where most indicators of stream 
quality consistently shift to a poor condition (e.g., diminished aquatic diversity, water quality, and 
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habitat scores).” South Russell Village exceeds the first threshold of stream vulnerability in the Silver 
Creek HUC-12.  No communities in the HUC-12 exceed the second threshold. 
 

Chagrin River Balanced Growth Plan 
The Chagrin River Watershed Balanced Growth Plan was endorsed by the Ohio Lake Erie Commission on 
September 28, 2009.  CRWP and Chagrin River watershed communities collaborated to develop the plan 
and advance the implementation of best local land use practices.  CRWP and watershed communities 
worked to ensure that designated PDAs throughout the Chagrin River watershed linked to 
transportation, water, and sewer infrastructure and planning. The PCA designations promote the 
protection of existing green space and preservation of additional critical areas to minimize loss of 
habitat, farmland, forest, and open space.  In addition, the designations of both PCAs and PDAs balance 
local economic development goals while planning ahead to efficiently use infrastructure and protect the 
Chagrin River and Lake Erie for future generations.  CRWP continues to work with watershed 
communities to implement the recommendations from this Plan including the use of best local land use 
practices, incorporation of concepts into local comprehensive land use plans, coordination of mitigation 
activities for stream and wetland impacts to further implement PCAs and PDAs, continued open space 
acquisition, and economic development initiatives.  Communities in the Silver Creek HUC-12 who have 
endorsed the Balanced Growth Plan and designated PCA and PDAs include Newbury Township, South 
Russell Village, Auburn Township, and Russell Township. 
 

Geauga Park District Biological Monitoring Datasets 
Geauga Park District performs regular field monitoring of their preserves, and provided monitoring data 
to CRWP on native brook trout populations spanning 2009-2016 at Woodiebrook, Spring Brook, and 
reintroduction sites in the East Branch and Silver Creek HUC-12s. These data were used by CRWP to 
better inform the NPS-IS process and determine critical priority protection and restoration areas to 
protect and preserve these sensitive fish populations. 
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Chapter 3: Conditions and Restoration/Protection Strategies for Silver 
Creek HUC-12 Critical Areas 
 

3.1 Overview of Critical Areas 
Figure 6: Critical Areas Map, Silver Creek 

 
 
The following critical areas have been identified in the Silver Creek HUC-12: 

 Critical Area 1: Urbanized Area and Impoundments 

 Critical Area 2: Protection of Riparian Corridors 
 
Critical areas have been identified to address locations in the Silver Creek HUC-12 which may be 
currently attaining but are identified as threatened by nonpoint source pollution issues, such as in the 
South Branch of Silver Creek where urban stormwater runoff and impoundments are stressing the 
biological quality of the downstream reach. A critical area for protection has also been identified along 
the riparian corridors of the Silver Creek HUC-12 in order to maintain high quality coldwater habitat 
streams supporting native populations of brook trout and preserve contiguous natural riparian areas. 
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3.2 Critical Area 1: Conditions, Goals and Objectives for Urbanized Area and 
Impoundments 
 

3.2.1 Detailed Characterization 
Critical Area 1 includes the drainage and reaches of Silver Creek and its tributaries within the U.S. Census 
Bureau’s designated Urbanized Area.  The U.S. Census Bureau defines an urban area as a densely-settled 
core of census tracts and/or census blocks that meet minimum population density requirements, along 
with adjacent territory containing non-residential urban land uses, as well as territory with low 
population density included to link outlying densely-settled territory with the densely-settled core.  To 
qualify as an urban area, the area must encompass at least 2,500 people, at least 1,500 of which reside 
outside institutional group quarters.  
 
The critical area includes South Russell Village, the most densely-developed community in the Silver 
Creek HUC-12.  The dominant human land use is urban/suburban residential development and includes 
several in-stream impoundments such as Lake Louise, Pawpaw Lake, Bellwood Lake, and Lake-in-the-
Woods. Aquatic communities have been demonstrated to show water quality and habitat impairments 
when their drainage area exceeds 10% impervious cover (Center for Watershed Protection, “Impervious 
Cover Model”). South Russell Village exceeds this threshold for stream vulnerability (12.8%), based on 
CRWP’s 2004 Impervious Cover Analysis.  
  

 
Figure 7: Lake Louise in South Russell Village 

 
Bainbridge Township, part of the headwaters of South Branch Silver Creek, does not exceed the 
impervious threshold but has high enough population density to be considered part of the Census’s 
urbanized area.  The Lake-in-the-Woods subdivision is the largest development in this area and contains 
a large impoundment that may contribute to downstream stresses on fish populations. 
 
A small portion of Critical Area 1 lies along SR 306 in the far western portion of the Silver Creek HUC-12, 
near the mouth.  The SR 306 corridor has some of the most intensely developed land area in the 
subwatershed and portions of it drain to Affelder Tributary, which is one of the few sustaining Ohio 
brook trout population streams left in the Chagrin. 
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3.2.2 Detailed Biological Conditions 
South Branch of Silver Creek has more upstream development and less intact riparian corridor than any 
other stream in the Silver Creek HUC-12. The IBI score was 36 at the Music Street sampling site, which 
scores in the Marginally Good narrative, indicating that while this area is currently attaining, it is 
experiencing stress or pressure on the aquatic community, and actions should be taken to maintain or 
improve existing water quality.  The Chagrin TSD (2006) notes that stress on the fish community may be 
due to upstream impoundments and suburban development. 
 
In the South Branch Silver Creek, upstream impoundments (Lake Louise and Pawpaw Lake) and nonpoint 
nutrient sources have warmed and enriched the stream.  The instream water temperature in South 
Branch Silver Creek at RM 1.1 was 25.7 degrees Celsius and there was a moderate to high density 
population of filtering caddisflies and midges present in response to increased nutrient enrichment.  The 
community quality was still assessed as Good, with 18 sensitive taxa and 64 total taxa collected. 

 

3.2.3 Detailed Causes and Associated Sources 
In this critical area primarily along the South Branch of Silver Creek, impairment is caused from flow and 
habitat alterations due to impoundments and changes in surrounding land use from suburban/urban 
development. Streams in this critical area are affected from greater stormwater volume and nonpoint 
source inputs.  Increased stormwater runoff leads to increased peak flows, flow variability, and 
frequency of high flows, which can destabilize stream corridors and lower habitat diversity.  Streams are 
also impacted by siltation and elevated turbidity due to runoff from the construction of urban areas. 
Lack of riparian vegetative cover and the presence of impoundments can further impact stream habitat 
by contributing to bank erosion and warming water temperatures, which lowers dissolved oxygen.  
Stormwater inputs can impair the chemical health of downstream sensitive coldwater reaches by 
carrying pollutants from the urban landscape.   
 
Loss of riparian vegetation, stream instability and habitat fragmentation from the downstream effects of 
legacy impoundments coupled with suburbanization and urban runoff in Bainbridge Township and South 
Russell Village are threatening the improvements to water quality made in the past decade through 
restoration work and the large-scale protection offered by Geauga Park District’s West Woods Preserve.  
Effective restoration of this critical area will require modification or removal of impoundments, stream 
stabilization and naturalization, wetland restoration, riparian reforestation, protective measures such as 
riparian and wetland setbacks to preserve existing corridors, and improved infiltration of urban 
stormwater runoff from surrounding drainage.   In 2013, CRWP visited Lake Louise in the headwaters of 
the South Branch of Silver Creek and noted significant HSTS discharge from upstream subdivisions.  
These areas should be investigated for possible sanitary sewer connections or upgrades of HSTS.   
 

3.2.4 Goals and Objectives for the Critical Area 
Stream channel naturalization and riparian corridor restoration in this area is important to mitigate the 
impacts of development on the South Branch of Silver Creek and the coldwater habitat of Silver Creek 
downstream from its confluence with the South Branch.  Where extensive recreation of wetland and 
floodplain is not feasible due to development, stormwater retrofits and reduction of impervious surface 
would improve the water quality as a means of reducing runoff, which is contributing to stressed fish 
communities and lowering in-stream habitat quality. 
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Goals 
The overall nonpoint source restoration goals for any NPS-IS plan are to improve IBI, MIwb, ICI, and QHEI 
scores so that the partial or non-attainment status can achieve full attainment of the designated aquatic 
life use for the respective waterbody.  Riparian setbacks and stream and wetland restoration along with 
storm water control are recommended for promoting riparian protection and restoration (Chagrin 
TMDL, 2007).  In addition, an important goal is also to identify places with attaining but stressed 
communities and address issues in those areas to prevent further degradation of water quality.  Critical 
Area 1 addresses where stressors to an attaining community are noted due to stormwater runoff, 
enrichment, and warming temperatures from surrounding development and upstream impoundments 
causing degradation of water quality.  As projects are developed, goals may be adapted and modified to 
reflect additional sites. 
 
Goal 1: Achieve IBI score of 40 at South Branch of Silver Creek sampling site (RM 49.15) 

 NOT ACHIEVED: Site currently has a score of 36 (Marginally Good) 
 
Goal 2: Maintain count of at least one coldwater fish species in lower Silver Creek sample site (RM 0.8) 

 NOT ACHIEVED: Site currently has no coldwater habitat fish species listed 
 

Objectives 
Objective 1: Modify or eliminate impoundments in Critical Area 1. 

 Modify or eliminate at least one upstream impoundment in Critical Area 1. 
 
Objective 2: Reduce urban runoff from impervious surface in the critical area through impervious 
surface reduction and infiltrative green infrastructure practices. 

 Mitigate 75 acres of impervious surface within the 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 Protection of Riparian Corridors 
Critical Area 2 includes the riparian corridor (75 feet each side) of Silver Creek and the South Branch of 
Silver Creek, and all other headwater stream corridors (25 feet each side) identified in the Silver Creek 
HUC-12. Using CRWP’s model riparian setback, streams draining more than a half square mile to 20 
square miles should be protected with a minimum 75 foot vegetated buffer, and streams draining less 
than half a square mile should be protected with a minimum 25 foot vegetated buffer. The protection 
zone also includes any contiguous wetland and floodplain area.  This critical area should be prioritized 
for land acquisition and preservation of existing corridors, as well as encouraging South Russell Village 
and Newbury Township to adopt riparian setback protections.  Restoration of unvegetated buffer is a 
priority in this critical area, to maintain stream shading and stable banks on Silver Creek and its 
tributaries, and maintain or improve the quality of the subwatershed’s coldwater habitat streams. 
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3.3.1 Detailed Characterization 
Riparian corridors along Silver Creek mainstem are largely intact; the river benefits from a substantial 
portion of its reach and tributaries being under permanent, stable preservation by Geauga Park District 
in their West Woods Preserve.  The West Woods Preserve is a 902-acre passive park with some 
recreational trails and protects natural features such as Ansel’s Cave, a scenic sandstone ledge, as well 
as extensive wetlands and mature forests.  Pebble Brook and Affelder Tributary, coldwater habitat 
streams that drain to Silver Creek mainstem in the West Woods, are two of the five remaining streams 
in the Chagrin watershed that host a reproducing population of native Ohio brook trout. 
 

 
Figure 8: Geauga Park District conducting brook trout monitoring 

 
The ASM International campus is contiguous with West Woods on the northern side of the preserve 
along SR 84; the campus is approximately 45 acres and hosts the world’s largest open-work geodesic 
dome as well as a green roof and a garden. ASM has worked with Geauga Park District to steward Silver 
Creek and its tributaries and helps maintain a wooded corridor along the stream on the southern edge 
of the campus. 
 
The headwaters of Critical Area 2 are located primarily in Bainbridge and Auburn Township for the South 
Branch of Silver Creek and Newbury Township for the Silver Creek mainstem.  Aside from some 
concentrated medium-low intensity development along Bell St. in Newbury, the township is largely rural 
in character and comprised of forested cover, old field, and 5-7 acre lot zoning.  Approximately six in-line 
small lakes are located along Silver Creek mainstem in Newbury, upstream of the RM 5.1 sampling site, 
but 2004 sampling indicates the stream is attaining its coldwater habitat status. 
 

3.3.2 Detailed Biological Conditions 
Sampling points in the critical area, except for some more recent coldwater habitat stream assessments 
done in 2009, are all from 2004 and more recent data is needed, particularly in the South Branch Silver 
Creek at Music Street (RM 1.1) and the Silver Creek at SR 306 and Hitching Post Lane sample points.  
Development pressures in South Russell Village and Bainbridge Township upstream of the South Branch 
sample point may have further stressed the fish populations and reduced the IBI further from its 
assessed score of 36.  Upstream development could have additional influence on the coldwater habitat 
of Silver Creek mainstem downstream from its confluence with the South Branch, although the Silver 
Creek at 306 and Hitching Post Lane sample points likely benefited from the extensive restoration 
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completed post-Silver Creek Dam breach. Recovery from the 1995 breach was still noted in lower Silver 
Creek from the impoundment depositional bedload moving downstream (IBI = 40 in 2004) toward the 
mouth.  A very small impoundment closer to the mouth interferes with recolonization migration from 
the Chagrin River and nearby tributaries of sediment intolerant fish including redside dace, river chubs, 
and rosyface shiners, all of which have been historically recorded in Silver Creek.  With the Silver Creek 
Dam removed, coldwater temperatures were expected to improve, as well as habitat improvement from 
a 2003-2004 stream restoration by Geauga Park District in the breached dam area, which restored 3,200 
linear feet of stream using natural channel design along the impaired reach.  Along the Silver Creek 
mainstem, coldwater taxa sampling by Ohio EPA found no obligate coldwater fish at either RM 5.1 or 
0.8, although both sampling points were maintaining their coldwater life use. 
 
Silver Creek at RM 5.1, despite some past channel straightening had high numbers of sensitive 
macroinvertebrate taxa including a diverse group of predominant caddisflies: Neophylax sp., Psychomyia 
sp., and Ceratopsyche morosa group.  Ceratopsyche slossonae was among four coldwater taxa collected, 
and the QCTV (42.3) indicated high quality with ten times more sensitive taxa than tolerant taxa.  The 
lower site scored an ICI of 54 with 39 sensitive taxa and a QCTV of 42.8.  There were four mussel species 
collected including the intolerant fluted-shell mussel (Lasmigona costata).   
 
Overall, high-quality habitat is present in Critical Area 2; sampling points for QHEI indicated very high 
scores of 76 at Silver Creek RM 5.1, 81 at Silver Creek RM 0.8, and a score of 79.5 at the South Branch at 
Music Street sampling point, with all sites exhibiting nearly a full suite of WWH attributes and no or few 
MWH attributes.  Silver Creek at RM 5.1 had some fair/poor development noted, as well as 
high/moderate riffle and overall embeddedness, possibly from past upstream channel straightening.  
Silver Creek at the mouth (RM 0.8) exhibited some high/moderate overall embeddedness, but this could 
have been influenced from legacy substrate movement from the Silver Creek Dam breach and activity 
from the then-recent subsequent stream restoration. It is likely that this embeddedness has improved 
substantially since the restoration at the Silver Creek Dam site in 2004. 
 

3.3.3 Detailed Causes and Associated Sources 
Ohio’s Nonpoint Source Management Plan (2014) identifies the restoration and protection of high 
quality in-stream habitat and increasing protection and restoration of riparian zones along high-quality 
waters as targeted protection strategies.  Overall, Critical Area 2 exhibits very high quality habitat and 
sustains reproducing populations of native Ohio brook trout in some of its reaches.  However, as 
suburban fringes and rural lands are developed, the natural vegetative cover and soils are replaced with 
structures and impervious surfaces. When such urbanization overlaps coldwater habitat in areas that 
were once forests and fields, as it does in portions of Silver Creek, streams may be negatively affected 
through increased water temperatures, sedimentation, habitat modification and loss of fish populations. 
Brook trout and other coldwater habitat species are sensitive to environmental changes and the 
cumulative effects of urbanization have limited their occurrence and distribution, and urbanization will 
continue to negatively affect coldwater habitat populations without proper land protections and policies 
in place as development occurs.  Most of the communities within the critical area have riparian setbacks 
in place, but streams in South Russell Village and primarily Newbury Township remain vulnerable to the 
pressures of development as both communities lack riparian setbacks.   
 
Restoration of riparian vegetation in Critical Area 2 should be prioritized to re-shade streams and filter 
sediment and other pollutants that contribute to poor in-stream habitat.  Acquisition and protection of 
existing riparian corridors is also critical for maintaining the overall high quality of the Silver Creek HUC-
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12.  Approximately 77.3 stream miles and their adjacent riparian corridor in Critical Area 2 are currently 
protected through either riparian setbacks, passive park, or conservation easements.  The remaining 
36.7 miles should be prioritized for land protection and preservation through either conservation 
easements or riparian setbacks. 
 

3.3.4 Goals and Objectives for the Critical Area 
The Chagrin River TMDL report (2007) recommends the preservation and restoration of riparian 
corridors to prevent habitat degradation and notes the removal of riparian vegetation adds to channel 
destabilization and increased sediment production in the watershed.  Neither South Russell Village nor 
Newbury Township have riparian setback regulations, but South Russell Village is considering riparian 
setbacks using CRWP’s model as of 2017.  Both South Russell Village and Newbury Township have 
sections of stream that would immediately benefit from riparian setback protection. 

 

Goals 
The overall nonpoint source restoration goals for any NPS-IS plan are to improve IBI, MIwb, ICI, and QHEI 
scores so that the partial or non-attainment status can achieve full attainment of the designated aquatic 
life use for the respective waterbody.  Riparian setbacks and stream and wetland restoration along with 
storm water control are recommended for promoting riparian protection and restoration (Chagrin 
TMDL, 2007).  In addition, an important goal is also to identify places with attaining but stressed 
communities and address issues in those areas to prevent further degradation of water quality and 
improve the biological quality of the present communities.  Critical Area 2 addresses where stressors to 
an attaining community can be eliminated and existing high-quality habitat can be preserved through 
riparian protection and restoration strategies.  As projects are developed, goals may be adapted and 
modified to reflect additional sites. 
 

Goal 1: Maintain count of at least one coldwater fish species in Silver Creek at Music Street sample site 
(RM 5.1) 

 NOT ACHIEVED: Site currently has no coldwater habitat fish species listed 
 
Goal 2: Maintain count of at least one coldwater fish species in lower Silver Creek sample site (RM 0.8) 

 NOT ACHIEVED: Site currently has no coldwater habitat fish species listed 
 

Objectives 
Objective 1: Establish forested riparian buffer along impacted or barren stretches of Silver Creek and its 
tributaries in Critical Area 2. 

 Revegetation of at least 25 acres of riparian area along Silver Creek and its tributaries in Critical 
Area 2. 

 
Objective 2: Protect Critical Area 2 under either conservation easements or riparian setback regulations. 

 Pass riparian setbacks in South Russell Village and Newbury Township. 

 Conserve 50 acres of riparian area along Silver Creek and its tributaries in Critical Area 2. 
 

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: 
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 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 Summary and Methodology 
Below are the projects and evaluation needs currently believed to be necessary to remove threats to the 
current high quality status of the Silver Creek 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. 
 
For the Silver Creek HUC-12 there will be one Project and Implementation Strategy Overview Table that 
includes all Critical Areas.  Future versions of this NPS-IS will include subsequent Chapter 3 sections as 
more Critical Areas are refined and submitted.  If another nonpoint source impairment is identified for 
one of the existing critical areas, it will be explained and added to the Project and Implementation 
Strategy Overview Table.  If a new impairment is determined that has a different critical area, a new 
Chapter 3 section will be created for that new critical area.  The projects described in the Overview 
Table have been prioritized using the following three step prioritization method: 
 
Priority 1: Projects that specifically address one or more of the listed Objectives for the Critical 

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

address the causes and sources of impairment or where there is an expectation that 
such potential projects will improve water quality in the Silver Creek 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). 
 

4.2 Overview Table and Project Sheet(s) for Critical Areas 
The information included in the Critical Area Overview Table is a condensed overview of all identified 
projects needed for nonpoint source restoration and protection of the Silver Creek HUC-12.  Project 
Summary Sheets are included for short term projects or any project that is considering seeking funding 
in the near future.  Only those projects with complete Project Summary Sheets will be considered for 
state and federal NPS program funding. 
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4.2.1 Project and Implementation Strategy Overview Table 
The Critical Area Overview Table provides a quick summary of what needs to be done, where, and what 
problem (cause/source) will be addressed and includes projects at all levels of development (i.e. 
concept, need funding, in progress).  This Overview Table is intended to show a prioritized path toward 
the restoration of the Silver Creek HUC-12. 
 

For Silver Creek HUC-12 (04110003 03 01) 

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 

1 1,2 2 1 

South Russell 
Village 
Stormwater 
Retrofits 

CRWP, South 
Russell 
Village 

3-7 years $200,000 
GLRI, Ohio EPA 
SWIF, Ohio EPA 

319 

         

Altered Stream and Habitat Restoration Strategies   

1 1,2 1 2 

South Branch 
Silver Creek 
Dam 
Modification 

CRWP, South 
Russell 
Village 

3-7 years $500,000 
GLRI, Ohio EPA 

319 

         

Agricultural Nonpoint Source Reduction Strategies 
         
         

High Quality Waters Protection Strategies 

2 1,2 2 3 

Riparian & 
Wetland 
Acquisition 
in Silver 
Creek 

CRWP, 
WRLC, 
Geauga Park 
District 

7-10 
years 

$4,000,000 
Clean Ohio, 

WRRSP 

2 1,2 1 4 

Riparian 
Revegetation 
in Silver 
Creek 

CRWP, 
Geauga Park 
District 

3-7 years $75,000 

USFS GLRI, 
USEPA GLRI, 
Foundations, 
Ohio EPA 319 

2 1,2 2 5 
Riparian 
Setbacks in 
Silver Creek 

CRWP 3-7 years $15,000 
LEPF, Cleveland 

Foundation 

Other NPS Causes and Associated Sources of Impairment 
         

 
 

4.2.2 Project Summary Sheets 
Project sheets for the Silver Creek HUC-12 will be developed as identified projects progress into shorter 
timeframes for implementation. 
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Critical Area X: Project X 
Nine 

Element 
Criteria 

Information needed Explanation 

n/a Title  

criteria d 
 

Project Lead 
Organization & Partners 

 

criteria c HUC-12 and Critical Area  

criteria c Location of Project  

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

 

criteria f Time Frame  

criteria 
 g 

Short Description  

criteria g Project Narrative  

criteria d Estimated Total cost  

criteria d Possible Funding Source  

criteria a 
Identified Causes and 
Sources 

 

criteria  
b & h 

 

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

 

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

 

Part 3: Load Reduced?  

criteria i 

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

 

criteria e 
Information and 
Education 
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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 

 

 

 
 




