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Chapter 1: Introduction

TheHeadwaters Aurora Brand¢hUC12 (041100023-02) is the headwaters of thAurora Branch of the
Chagrin River, whidbeginsin Mantua Township in Portage Coun@hio. It iscomprised of theAurora
Branch of the Chagrin Rivand its tributarieaupstream of McFarlan@reekincluding Smith Creek,
Spring Creel,inton Creekand numerous unnamed tributarie’he HUEL2 is approximatel37 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 implemeHrbatseol

LX FyyAy3 GKFG YSSihia | of @ 9tershédzplanfdr yhBaired afeksY dzy St SY S
Chagrin River Watershed Partners, Inc. (CRWP) have taken the lead in authoring these Nonpoint Source
Implementation Strategic (NAS) Plans with input and collaboration from our watershesmber

communities, park distrts, and other local agencies and conservation organizations. These

stakeholders have agreed to collaborate toward the development oflISHSans for every HUQ

watershed in the Chagrin watershed. A total of seven, one for eachl2W@it, will be degloped br

the Chagrin River watershed.

1.1 Report Background

This NP$SPlanwas created as an update to ti@hagrin River Watershed Action P{@magrin WAP

2006 updated 2010, revised 2011). The Chagrin WAFfiwaseed in part or totally througlgrants

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 qualisoughout the Chagrin watershed and
balance the development and conservation priorities of our watershed communities and park districts.
ThePlanincorporated recommendations and action steps from @leagrin River Watershed TMDL
Study(Ohio EPA2007).

TheChagrinrWWAPwas adopted by the Chagrin River Watershed Board of Trustees, which represents
local governments and park distrigtsthe Chagrin Riveratershed. This plan was fully endorsed by the
Ohio Environmental Protection Agency and Ohio Depantroé Natural Resources on December 18,

2006. The WARvas revised in December 2009 and submitted to Ohio Environmental Protection Agency
and Ohio Department of Natural Resources on January 15, 2010. CRWP cofA&teghdatein
September 2011 to providadditional details on subwatersheds in nattainment of water quality
standards. For more details on the initial watershed plan development process, pidasmce

Chapter 2Watershed Plaibevelopmentn the Chagrin WAP, found online at
http://crwp.org/index.php/projects/watershedplans

With the change of program focus, this NIB®lanis being created to guide our watershed

communities in addressing nonpoint source pollution isspecifically for theHeadwaters Aurora
BranchHUG12 (041100033-02), rather than a watershed plan for all issues in the Chagrin watershed.
CRWP and its Members credtdPSIS documents for all the impaired watexgth hydrologic unit codes
(HUC¥inthe Chagrin River watershe€RWP will continue to update the Chagrin WAP with
information or actions to address other impairmentgh the goal of restoringind maintaining water
quality standards il KS / KI 3% y Qa | ! /
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1.2Watershed Profile and History
The Chagrin River has its headwaters in the Beaver @kagrin River HUL in the City of Chardon in
Geauga County, Ohio. The river flows from an origin elevatioi8Ba6Xeet approximately 24.7 miles
southwest over an average fall of 20.4 feet/mitean elevation of 822 feett 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 ak&astl
(approximate elevation 572 feet).
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come from two different sources. One source claims that the river nad8haguigé memorialized a

French trader namd Sieur de Saguin. Another hypothesis is that the name came from the Indian word
Y S | ¢ Regaldless Offth® briih of thain&n] it was anglicized in 1797 on a
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changing in the Chagrin River valley since thdesstfirst arrived in the 1700 Thesdamilies cleared
forests and drained wetlands tauild farms and villages, and ti@hagrin River was used for mifls i
these early days. Despite massive clearing and agricyltesatlential, commercial and industrial
development, the Chagrin River maiitis high water quality and natural beautymany locations

Figure 1: Chagrin River HUC -12 Subwatersheds
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Seventyone miles of the Chagrin River have been designated as a State Scenic River. Thé®f®inal
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designation of 4%9niles includes the Aurora Branch from S.R. 82, 12 miles downstream to its confluence
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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 fromRteadtBridge downstream to

AGa O2y Tt dz2SyO0S 6AGK (GKS YIAYy aidSvyo ¢KS NRAGSNRa {
include the headwaters of the Chagrin, also known as the Ulglaém Branch of th&Chagrinfrom the

Woodiebrook Road bridge to theonfluence with the Aurora Branch of the Chadrimer in Bentleyville.
Exceptionahquatic habitat and adjacent highuality forestscharacterize these Statscenic reaches

Glacial activity shaped the watershed with resulting soils and geologic deposits contributing to the high
guality and varied habitats of the watershed. Since the last glaciers retreated approximately 12,000
years ago, the river has progressed from theangl 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 watershealies in tw
distinct physiographic regions: the glaciated Allegheny Plateau and the Erie Lake plain. Soils with clayey
textures in the subsoil that formed in glacial fitedominate in the watershed, andsewhat poorly

drained soils are common in areas with s&qgent 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 thrgtn 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 dreageologic factors

that affect the operation of septisystemsnclude the permeability of theadl, 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 errain 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. Theiglateposits 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 outangp 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. deelaly

temperatures in the winter range from slightly below freezing in the wintenths to the high 60s to

low 70s during the summer months. Precipitation ranges from 40 to 47 inches per year on average.

Due to theproximityto Lake Erie, average amal snowfall in the watershed ranges from-Z00 inches.

Despite the significant snowfall, 808> 2 F (G KS & (0 SNE kdddv@en ApINGBAOA LIA G I G A 2
September.

The Chagrin River watershedntains many plant and animal spegiseme of them rar@nd in need of

protection from habitat destruction, invage exotics, and development. Naturalists collect watershed

species information throughout the region, whichvis¢ A y i Ay SR 0 @& Wikllfevatla 5 A OA & A 2
Natural Areas and Preserved he folloving table lists the species, communities, and unique features

noted in theHeadwaters Aurora Branch HUG based onthér KA 2 S5 A Q@A aA2y 2F 2Af REAT
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Heritage Databas&atus is based onDNRXG@ h KA 2 Qa4 [ AaGSR { LISOA $12¢16) LJdzo f A O
I YR &atikeNDBio Plants Status I£i62016).

Tablel: Rare and Threatened Species lilsHeadwaters Aurora HUC2

Scientific Name Common Name Status
Carexpallescens pale sedge potentially threatened
Potamogetonnatans floating pondweed potentially threatened
Wolffiella gladiata wolffiella potentially threatened
Phegopteris connectilis long beech fern potentially threatened
Hypericum boreale northern Saint dhn'swort threatened
Gentianopsis crinita fringedgentian potentially threatened
Sstrurus catenatus eastern massasauga endangered
demmys 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 coldwatebitat uses.

The Aurora Branch HUK2 drains 37.5 square miles andntainsthe Aurora Branch of the Chagrin River
upstream of the confluence with McFarland Cre8kjith Creek, Spring Creek, Linton Craek, many
unnamed tributaries There are 197 mikof streams in this HUL2. Eightommunities drain tar

have portions that drain tthe Headwaters Auror&lUC12: 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, Shalerdiei Township, and the City of Streetsboro are in Portage County. The City of
Solon is irCuyahogdlbounty. Habitat quality is good to excellent in many locations of the Aurora
Headwaters HUC 12. However, nutrient enrichment, sedimentation, organic emithand habitat
alterations are causes of impairment. Seven Ohio EPA sampling locations are not fully axpeding

life use standards.

1.3 Public Participation and Involvement

Although CRWP was formed in 1996, the underlying concept of the watersheabappo managing

the Chagrin River goémck more than forty years, whengroup called the Chagrin Valley Association

tried to establish a watershed coalition to address mounting concerns such as increased flooding,
urbanization, water pollution, and losd wilderness areas. Cleveland businessman John H. Byrne said in
MPPHIEI GCKAA Aad gKe& | [/ 2YyaSNDIyOé 5AaGNROG 60KS S
GKS flga 2F hKA2 | YR dzoRIB&Chageird/aley ASsPafin®lBrf Aa y2g |
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 pesommendedthat WRLC should encourage

the creation of a separate entity to deal with the political and zoning issues in thgi€iRiver

watershed. h 1994 a group of concerned citizens began meeting to discuss the concept of a watershed
approach to managehe Chagrin River. Led by private landown#ris goup evolved into aoalition of
municipalities, land trusts, county agencies and governments, state and federal agencies, park districts,
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schools, and other organizatie with a stake in the ChagrinvB 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 ndor-profit corporation in the State of Ohio. From this beginning,

the Chagrin Rer Watershed Partnersnc.(CRWPyvas formed in 1996.

CRWP is organized and operated as an Ohiepnofit corporation and is qualified as a t&xempt

entity under Section 501(c)(3) of the Internal Revenue Code. Each member organization istentitled
elect one Regular Trustee to the Board of Trustees which, in turn, is authorized to elect At Large
Trustees providdthe At large Trustees do not exceed chalf of the Regular Trustee#s of

December 2016, the CRWP member organizations itedwaers AuroraHUG12 are:Auburn
Township, Bainbridge Township, Mantua Township, City of Aurora, City of Solon, and Geauga Park
Districtrepresentingthe vast majorityof the land area in theHUCG12,

CRWP maintains and updates the Chagrin WAP and is thargrauthor of the Chagrin River watershed
NPSIS planswith input and assistance from its member organizatioBRWP members provided
informationon critical areas, high quality streams and wetlands, ongoing water quality monitoring
efforts and potenti&projects to include inthe NAS{ LJ | y aDetetnbeB, 2616 Bdard of

Trustees meeting. Paul Pira, Park Biologist with Geauga Park District, provided additional input for the
Headwaters Auror&élUG12 at a meeting held at CRWP offices on Decem8gPQ16 Input was also
received through an online survey.

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 witinput and review by various local, county and state agencies

Chapters 1, 2, and 3 were primarily authored by CRgitRgthe Chagrin River Watershed Action Rlan
Biological and Water Quality Studythé Chagrin RiveChagrin River Total Maximum Dailyadg and
the Ohio EPA 2016 Integrated Assessment Refpter 4 was compiled from projeditgedin the
Chagrin River WatersteAction Fan and input from goublicBoard of Trusteemeeting on December 8,
2016
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CRWP will continue to glate and refinghis documentas further information is gathereddm our
members and stakeholders and milestones are reached in the implementatideaafwaters Aurora
HUG12 NPSSPlan
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Chapter 2Headwaters Aurora Brant¢tHJC12 Watershed
Characterization and Assessment Summary

2.1Summary Watershed CharacterizationHi@adwaters AurorelUC12

2.1.1Physical and Natural Features

The Chagrin River watershed is comprised of two-HiU@atersheds, the Aurora Bran€hagrirnRiver
HUG10 and the East Branch Chagrin Ri@bagrin River HUTD. TheHeadwaters AurorédUCG12isin
the Aurora BranciChagrin River HUL). The Aurora Branch HLI2 drains37.5 square miles and
containsthe Aurora Branch of th€hagrin Rivenpstream of the confluence with McFarland Creek
Smith Creek, Spring Creek, Linton Creekl many unnamed tributariesThere are 197 miles of streams
in this HUCL2. Eightcommunities drain tar have portions that drain tthe Headwaters Auror&lUC
12: Auburn Township\Vantua Township, Bainbridge Townshihalersville Township, th@ity of
Aurora,the City of Solonand the City of Streetsbordixof these8 communities(Auburn Township,
Mantua Township, Bainbridge Township, the City of Aurandthe City of Solonjre members of
CRWP as a&pril 2017.

Figure3: Headwaters AurordHUG12 Map

N
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Bainbridge

Auburry

N City of Aurorg’

A Mantua Township
0051 2 Miles
==

City of Streetsboro
Shalersville Township

The Headwaters Aurora HH@ lies within the Erie Ontario Lake Plalhis just upstream of the
McFarland Creelurora Branch HUC 12 (Table 2).
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Table 2: List of Chagrin HUC -12s and relationship toHeadwaters Aurora HUC 12
Drainage Area (square | Relationship to Headwaters

Subwatershed

miles) 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 théleadwaters AurorédlUG12 is estimated by Ohio EPA in their 2016 Watershed

Assessment UnBummary a83.4% Developed, 317% Forest13.5% Grass/Pastur®,.4% Row Crops,

and1.1% Other.2010d G FNBY bh! 1 Q& /2Fradlf !'yrfeaira /KIFIy3aSs
typesof developed land use in the HH@ are low intensitguburban developmerdnd developed

open space (such as golf courses,-grdss areas, ballfields, etc.).

Table 3: CCAP 2010 Land Use Classifications foHeadwaters Aurora HUC-12

Cover Classification % Watershed Area (sg. 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 7.6%%6 2.821
Palustrine Scrub/Shrub Wetlan( 0.27™%6 0.101
PalustrineEmergent Wetland 0.28% 0.104
Unconsolidated Shore 0.0B% 0.001
Bare Land 0.30% 0.112
Open Water 1.21% 0.448
37.011

Despite a high percentage of forested cover, land cover mapping reveals that many of the streams is the
Headwaters Aurora HUC 12 arese inproximity to developed and agricultural areas. These streams
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may be stressed by the adjacent land us&tress fom 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
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Geauga Park District, Portage Park District, Audubon, and the City of Aurora hold land as passive parks
or nature preserves within this HUI2. These holdings include Chagrin Headwaters Preserve, Beartown
Lakes, Spring HiMolnar Sanctuary, Aurora Sanety,the former Aurora Country Club property,
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Harmon Homesteadnd theChesneproperty. Additionally, several parcels in the northwestern area of
this HUGL2 are protected with conservation easements.

2.2 Summary of Biological TrendsHaadwaters AtoraHUG12

In 20B-2004 Ohio EPA sampled throughtlie Charin River watershed and in December 2006
agencyreleasedBiological and Water Quality Study of the Chagrin River and Selected Tributaries, 2003
04 Technical Report EAS/200&7. The reportwas used extensively in the development of the
Headwaters Auror&élUG12 NPSS Plan.Since the publication of the Chagrin River TSD (2006),
additional sampling and monitoring has lmeeompleted by Ohio ERAthe watershedn conjunction

with a completedB19 dammodificationstream restoration projecat the former Kenston Lake in
Bainbridge TownshifOhio EPA 2014)nd baseline monitoring prior ta stream restoration project at

the former Aurora Country Club property in the City of Aurora funded by tiie BPA 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 mosexceptional warmwater habitat (EWH) aodldwater habitat (CWH) designated

streams of anynajor watershed in Ohioln the Headwaters AurarHUG12, the Aurora Branch

between Smith Creek and McFarland Creek, Smith Cagelkhe unnamed tributary to Smith Creek

with its confluence at RM 2.7 are CWH streaf@emprehensive biological sampliofifish populations,

fish tissue, and macroinvertefiteswasperformed from 20022004. A summary of the sample locations
andtheir biological status in the Headwaters AurétblC12 are provided in the followingap and

table, with updated sampling aredsom the 2016 Ohio EPA Integrated Repodluded All available

Ohio EPA reports were used to identify the sources and causes of impairment (Ohio EPA 2006, Ohio EPA
2012,0hio EPA 20149hio EPA 2016).
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Figure5: Aquatic life use attainment status in Aurora HUI2
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