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Chapter 1: Introduction

1.1 Report Background

The RedCreekNine-ElementNonpoint Source Implementation Stigie(NPS1S) Fan bringsthe
communities together arotect the Grand River, managfermwater runoff and reduce flooding in
the watershed.

The plan was creatdd restore and maintain the chemical, physical and biological integrivatef
bodieswithin the watershedndto access funding from USEPA, Ohio EPA and other granting
entitiesfor those purposes

1.2 Watershed Profile & History

TheRed CreelkGrand RiveHUC-12 Watershed i¢ocated in northeastetrake County in Northeast
Ohio (Figure 1) The Red Creekrand Riverl2 digit HydrologicUnit Code (HUC) is

041100040607; the watershed drains approximateB/stfuare miles It is located within thelO-

digit HUC 0411000406 known asgt.ower Grand River Watershethis watershed is at the lowest
end of the Gran®iver Watershed, and includes the mouth of the River as it empties into Lake Erie
(figure 2) The Grand Rer, including both upper and lowelirains 705.5 square miles it flows
through portions of Ashtabula, Trumbull, Geauga, Portage and Lake Counties.



The HUG12 watershegncompassesve subwatershed$-igure 3 Red CokResidnatedii Wi | d
Grand (upstream of SR 84), Grand River (downstream of SR 84), Unnamed Creek and Tiber Creek.
Approxi mately 6 miles of the Grand River are de
and the upper end of the AW | do Designated Gr an
It encompasses portions of Perry, Grand River and Fairport Harbor Villages, the City of Painesuville,

and Concord, Painesville, Perry, and Leroy Townships in Lake CoLimycenter of the watershed

is approximately 30 miles from the City of Cleveland central business distietCity if Painesville

in the center of the watershed is the seat of Lake County Government.

As described by the Upper Grand Ri v @heGwMadt er shed
River has two distinct reaches. The Upper reach flows slowly through the broad valley of an ancient
glacial lake, past some of the state's largest wetlands, floodplain forests, marshes, wet meadows, and
swamps. The lower reach, west of Harpeldfieas cut a steep shale gorge notable for its cold, fast

flow, spectacular sedge meadows, glacial slumps, and deep ravines. The lowest reaches of the river
created sand des and palustrine sand plains; and aquatic beds and emergent marshes were once
plentiful. Lake effect precipitation in Ohio's "snow belt" increases the biological diversity of the

watershed.

Hemlock/whitepine/northern hardwood forests in steep ravines and rare hemlock swamp forests
provide habitats for plant and animal species usually found in coldemtainous climates.

Rich in forested communities, the watershed supports breaphe, oakhickory, and hemlock

northern hardwood forests. Riparian and floodplain areas are often dominated by trees that tolerate
frequent flooding, such as eastern cottonwood, sycamore, bldowwand black walnut. These
streamside forests are critical to the health of the river. They minimize streambank erosion and filter
out pollutants from agricultural and urban runoff. Forest canopies lower water temperature and allow
the river to suppora diversity of aquatic life such as river redhorse, rainbow trout, eastern sand
darter, and northern brook lamprey. The Grand provides habitat for Ohio's smallest salamander, the
rare fourtoed salamander, and the elusive spotted turtle. BeBegrent the riverbanks, and thanks

to the Ohio Division of Wildlife's reintroduction program, river otters once again seen flourishing
along the banks of the Grand.

Diverse wetlands along the Grand River protect the quality of the stream's water from degradation.
Many of these remaining wetlands support rare plant species, such as painted trillium and
bunchberry. The forests along the river shelter nesting and nmgiatd populations, including
yellow-bellied sapsuckers and cerulean warblers. The Eastern Massasauga rattlesnake, a very rare
inhabitant of the watershed, has suffered dramatic population declines in recent years. The watershed
may provide one of the bieareas for recovery of this secretive reptile in coming geafhe single

greatest threat to the GraRdver basin is suburbanization



Figure 1. Location of Watershed
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Figure 2. Location in the Lower Grand River Watershed

Red Creek-Grand River
Location in Lower Grand River Watershed

In Lake County, Ohio /
Ashtabula County

Red Creek- Grand River Watershed

Q wﬁkﬁ“jﬁ?\‘i

/

e TN
£

Geauga County

Legend
#\_- Grang Rver

: N ) corrns sumseres
i. Lake County Soll & Water Rosos
A — w E
8
s

3 0 & Miles

Conseryation District

Fairport Harbor Village, Grand River Village, Painesville City, Condava/nship, Painesville

Township and Perry Village areembers of the Lake County Stormwater Management Department
(SMD) and meet the National Pollution Discharge Elimination System (NPDES) requirements
through the county progranfll of the member communities are Level Two, enabling them to utilize
the services of the Lake County SMD for all six minimum control measures, and receive funding
assistance to maintain and upgrade the storm sewer infrastructure within the commanmty. P
Township takes care &fPDES requirements on its own. Leroy Township is not a Phase Il mandated
community.

Priorto European settlement, the watershed was mostly forested with a mixed oak forest. Following
early settlement, many of the forests were cleared for agricultural production, and the areas with

poorly drained soils were drained with subsurface drainagditoieés. Portions of channels were

dredged and straightened to improve water flow. The primary agricultural industry was nursery
production. Population growth from the Cleveland Metropolitan Area to the west has displaced most
of the agricultural perations, which have moved to eastern Lake County townships. This

subwatershed has the second highest amount of land in urban land uses, second only to the Big Creek
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subwatershed of the Lower Grand River. 61.3% of the watershed is developed, of which 32.1% is
considered low intensity development and 24.4% has forest cover.

Figure 3. Watersheds within the HUC 12
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1.3 Public Participation and Involvement

This plan was created with the input of members of the community, localkdsfistate and local
agencies, including:

Chad Edgar, Lake County Soil & Water Conservation District
Leanne Exum, City of Painesville Engineer

Mike Manary, Painesville Township

Tim Miller, Lake County Stormwater Management Department
David Radachy, Lake County Planning & Community Development
Wally Siegel, Perry Township

Bill Thompson, Painesville Township

Vince Urbanski, Lake Metroparks

Erin Fink, Lake County Engineer

Keely DavidsonBennett, Chagrin River Watershed Partners
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Chapter 2: HUC-12 Watershed Characterization and Assessment Summary
2.1 Summary of HUG12 Watershed Characterization

2.1.1 Physical and Natural Features
A brief set of descriptive data follows.

Water Resources

100 year floodplain 1945.0ac
Wetlands (2007) 474.3ac
Ponds & lakes 283.0ac
Streams & rivers 46.5ac
Approx. number of water wells 264
Highly sensitive to groundwateontamination 16,800.5ac
Ohio EPA permitted CSOs 0
Land Use and Environment
Conservatin & recreation land 820.7ac
Ohio EPA NBDES industial & municipal 10
discharge permits
Ohio EPA Approved ip-solid app. Fields 2.2ac
Dams 7
Ecological region Erie Lake Plain, Erie Gorgdssquito Creek/Pymatuning Lowlands, Low Lime
Drift Plain
Land Use (acres) 1994 2001 2009
Agriculture 6,402 3450 1,770
Water 1,902 2,025 348
Urban 2,088 6,191 10,425
Forest 8,461 5,079 4,294
Bamen 20 0 2
Shrub/scrub 478 87 1
Ohio EPA Agquatic Life Use DesignationMiles
Coldwater Habitat (CWH) 0
Exceptional Warmwater Habitat (EWH) 9.4
Warmwater Habitat (WWH) 14.6
Seasonal Salmonid Habitat (SSH) 21.8
Ohio EPA Stream ClassificationgMiles)
PrimaryContact Recreation Class A Waters 14.9
Outstanding State Waters 9.1
Ohio EPA Source Water intakes & Protection Areas
Fairport Harbor Villag Public Water Supply 1,445ac
Lake County Bst Water Subdistrict 2,743ac
Painesville CityPublic Water Supply 1,564ac
People (reported by tract)
Rural: 1,882
Urban: 26,588
Agricultural: 11
In Labor Force: 14,977

Source2011ERIN Watershed Report



Topography
The elevation ranges frofD12feet above sea level in the southern watershed boundahe
Allegheny Plateato 572 feet along the Lake Erie shoreline, a changdofeet.

The watershed is located in thekieaPlain physiographic region, whichcharacterized by glacial
sediment overlaying Devonian shale, randgnmagn fine sand, silt and clayrhe southern boundary of
the watershed is on the Portage Escarpment, whatks the boundary between the Lake Plain
region and the Allegheny Plategétigure4).

The Lake Pain is relatively flaiandis poorly drained in most place3he Mentor Marsh just west of
the mouth of the Grand River is the former and anabkainel of the Grand River (Figure.6

Figure 4. Topography
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Figure 5. Topography- Shaded Relief
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Figure 6. Mentor Marsh, Early Grand River Channel
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Geology & Glacial History (Figure 7)

TheRed CreelGrand RiveWatershed is in the glaciated plateau of Ohio and underlain by the Lake
Plain. The Lake Plain averages 4 miles in width. It is relatively level and characterized by poor
drainage, except where there are beach remnants from ancient lakes. Early ¢ akasEniore than

200 feet higher than it is today. As the glaciers retreated, lower outlets were uncovered by the melting
ice and the lake decreased in size and elevation. The beach ridge deposits that were left behind are
the location of the progressivdiywer shorelinesThesesandy and gravelly ridges, from earlier

higher lake levels parallel the present Lake Erie shoraliman an eastvest directionThe

southernrmost ridge,JJohnny Cake Ridge Rdas the approximate boundary between the lake plain

and the Portage Escarpment. These beade ridges were early Native American trails and were
important in the European settlement of the region because of their sandy, slightly elevated ground,
which piovided weltdrained, nearly level areas for roadsl homesites.

The watershed is underlain BhagrinShale bedrock of Devonian age, part of the Paleozoic area

which lasted about 416 to 2.8 million years ago. The gray shales and siltstone€ludgh@Shale
were deposited as sbattom muds in alternating layers which were compressed over time into shale

12



and siltstone. The Chagrin Shale bedrock is close to the surface in some aeqsaad in some
stream beds.

The Lake Plain is characterized by ephemeral and low quality Warmwater strEaengotential for

stream habitats to reach their highest quality is limited by the geology as well as the present and
historical land uses in the watershed. High quality habitat requires large substrates, such as bedrock,
boulders and cobbles which aret typically found in thé.ake Plain Intensive agricultural use and
development have limited the ability of streams to develop pools, stable substrate and access to
floodplains, which aquatic organisms need to survive.

The watershed is underlain by rodrmations that contain Marcellus and Utica oil shales, deeper

resources that can be mined through hydraulic fractunmgr e commonl y call ed dfr
amounts of water are needed in the drilling process, and the potential for environmentaitiegrad

can be high if proper regulations are not implemented for this emerging industry in Ohio.

Figure 7. Glacial Geology
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Soils

The soils(Figure 8)in the watershed reflect the glacial history of the region and can be divided into
four categories: soils on the lake plain and offshore bars; soils on beach ridges, terraces and offshore
bars; soils on flood plains, terraces and marshes; and soils@aitis.Refer tothe Soil Survey of

Lake County, Ohio for more information about the soils and their properties.

More than75% of the soilshave severe limitations for developméetause of seasonal wetness
3.4% have 30 to 75% slopes, and are found along the Grand River in the Allegheny Plateau, and on
sections of Red Creek and Tiber Cré¢Eigure 9.

Six soil types aréesignated by thenited States Department of Agriculture (USDBA A uni que at
of local importance f or a pgroductom!| t ur al

Soils designated as fiunique and of | ocal i mport

1 Colonie loamy fine sand with 2% to 6% slope

1 Elnora loamy fine sand with 1% to 5% slope

1 Granby sandy loam

1 Kingsville fine sand

i Otisville gravelly loamy sand

1 Stafford loamy fine sand

The agricultural industry has been historically important and continues to be an important economic
driver and measure of the quality of life in Lake County. Agricultural land use in the watershed has
declined from3,877acres in 1994 t&,770acres in 2009 drop of 45%

Soil drainage characteristics information is essential for siting Best Manageraetitd3BMPs) so
that they will work properly. BMPs such as rain gardens and pervious pavers that are based on
infiltration are best suited favell drained soilgin shades of green, Figut€), whereas wetlands and
on-site storage BMPs shlaube utilized in hydric soiléin shades of bluésigure10).
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Figure 8. Soils
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Figure 9. Soils with Steep Slopes
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Figure 10. Soil Drainage Characteristics
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2.1.2 Land Use and Protection

The ERIN Watershed Report delineated 62% of the land use as urban in 2009, with forest the next
highest percentage at 25% and agriculture & (Higure11).

Figure 11: Land Use Percentage (ERIN Watershed Report 2009)

2009 Watershed Land Use by Percent

[ Agricutture 11%
B Water 2%

3 Urban 62%

B Forest 25%

[ Barren 0%

[ Shrub/Scrub 0%
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5% of the land is protected by Lake Metroparks, with parks locdtedaheGrand River, and a
section of walk/bike path in Painesvilleake Metroparks will continue to evaluate natural areas
along the Grand River and its tributaries for potential permanent protection and park development.

12% of the land is publicly owned, which includes boarfdsducation propertychurches, and
County, Municipalityowned properés (Figure 13)

Imperviousness of a watershed has an effect on the physical and biological characteristics of a stream.
Increases in impervious cover cause decreases in conditions. Channel instability will occur when the
impervious area is greater than 10%. Sharp neglin macroinvertebrate diversity occur when
imperviousness is greater than S8SEPA CADDIS Volume 2: Sources, Stressors & Responses)

U.S. Geological Survey StreamStats data show the imperviousness in selected subwatersheds as
follows:

1 RedCreek 10.6%
9 Tiber Creek 30.®%6

Red Creek is at the balance point for degradation, Tiber Creek has tipped over the balance point.
Opportunities for retrofits with green infrastructure should be utilized wherever possible.

Former Diamond Shamrock Facility

The Diamond Shamrock Painesville Works site in this subwatershed is a former chemical
manufacturing facility approximately 1,100 acres in size. The Grand River bisects the site and Lake
Erie borders it to the nortlirigure12). The facility operated from 1912 through 1977 and
manufactured a variety of products that included soda ash, baking soda, chromium compounds,
carbon tetrachloride, hydrochloric and sulfuric acids, chlorinated wax, and coke.

The site has plans for development, and is currently a brownfield/ reclamation site. Waste
containment ponds from the abandoned Diamond Alkali chemical plant are located adjacent to the
Grand River. As part of a remedial effort, clay dikes and capsbeereplaced around and over the
waste lagoons; however, chromium continues to leak into the Grand River, with at least two known
discharges reported during the spring of 2004 that violated water quality standards for hexavalent
chromium.

Periodic review of the sampling plans and procedures, as well as the analytical results obtained from
the monitoring efforts by the Ohio EPA is vital in order to ensure that progress is made in meeting the
water quality criteria.
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Figure 12: Aerial
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Figure 13: Public and Protected Lands
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2.2 Summary of HUG12 Biological Trends

The Ohio EPA has deginated 9.4 miles of ExceptionAlarmwater Habitat, 14.6 miles of
Warmwater Habitat and 21.8 miles of Seasonal Salmonid Habitat in the Red@eekRiver
subwatershed.

EPA Biological and Water Quality Study of the Grand River Basin 20022004
1 Red CreekAquatic life in Red Creelid not meet standards for WWH.

Figure 14: Red Creek WWH Aquatic Life Use

Mile IBI ICI QHEI Attainment| Causes Sources
Status
0.5 30 Fair 67.0 NON Flow Urban runoff
alteration,
toxicity

1 Red Creek drains suburbanized former lake plain; consequently, its parentgfia@ed
Lacustrine substrates are moderately embedded with silt. The lower reach, where sampled,
had not been channelized, and so has sufficient habitat attributes to support a Warmwater
stream fish assemblage.

1 Red Creek is the most urbanized catchment in the Grand River basin, with mixed commercial,
industrial and residential landuse. Impervious cover is estimated at 7.6%dralvat
imagery,and population densities within teab catchmentainge between ~ 250 and 1100
p e o p L. &dk coincidentally, the fish community sampled at Mantle Road did not meet
WWH. The individual IBI metrics suggest episodic events that pauperize the fish community
and contribute to contaminated sediments as evidenced by fewer than expected epecies, |
relative abundanc@nd no darters. Sustained flow was evidenoetle collection of 12
steelhead trout smolts.

1 The macroinvertebrate community sampled on Red Creek (RM 0.5) was highly degraded with
low EPT (higher water quality taxand sensitive taxa diversity. Stream substrates were
embedded, which is an indication of increased sedimentatiopcmstbly increased flow
flashiness. The impact at this station may be a combination of various causes associated with
the surrounding urban area.

1 Red CreekThe macroinvertebrate community sampled on Red Creek did not meet standards
for WWH. It was highly degraded with low sensitive taxa diversity. Stream substrates were
embedded, which is an indication of increased sedimentation and possiblyeasénia flow
flashiness. Restoration of aquatic life in Red Creek will be difficult to achieve given the
historic practices of stormwater management in densely populated areas.

1 Red Creek is in neattainment of its WWH designation because of flow alteration and
pollutants associated with urban storm water. ilhigaired along its entire length.

Attainment of the WWH aquatic life use is unlikely given the current state of stormwater
management. However, Red Creek is physically intact with wooded riparian zones and high
QHEI scores, but it is impacted by toxiaaif from the urban areas.
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1 Kellogg Creek and Red Creek, draining the most suburbanized portions of the basin, no
longer meet the biological criteria for Warmwater Habitat aquatic life use, and serve as
examples of what wilhappen if growth is not properly planned and controlled.

1 Grand River Aquatic life in the Grand River is fully attaining standards for Exceptional
Warmwater Habitat (EWH) from Sweitzer Road (RM 42.2) to the SR 2 bridge in Painesville
(RM 5.2), and is fully meeting standards for Warmwater Habitat (WWH) downsfream
the SR 2 bridge. The Seasonal Salmonid use designation currently in place should be retained.

1 Grand Riverthe state listed Species of Concern crayfish Orconectes propinquus (Great Lakes
Crayfish) was collected at 19 of the 35 stations in this assessment unit. Seventeen species of
freshwater mussels (Unionidae) were collected from the lower Grand Rivemllrthct
study found two state Endangered species, three state Threatened species, and four state
Species of Concern to be present in the lower Grand River basin. This assessment unit had an
unusually high number of uncommonly collected sevesitaxa and state listed species, which
is an indication of the exceptional resource quality in the lower Grand River basin.

Headwater Habitat Evaluation Index

Lake SWCD worked with the EPA to develop and colléeadwater Habitat Evaluation Index

(HHEI) datafor Lake County watersheds establish a baseline database of existing conditions.

HHEI datawascollected by Lak&&WCD staff in theRed CreelkGrand RiveWatershedetween

2007and 200853 siteswere assessedith the majorityoccurringont he AWi | do por ti on
GrandRi ver and t he A Unn dhmeesdes wererassdsset as IChasghitty Wevee nt y
Class Il Modified or below(Figuresl5 and 1% See Figure Zandthefollowing text foran

explanation othe Ohio Stream Classification system

Figure 15: Stream ClassPercentages

Class %
Class | 13
Class | Modified 15
Class Il 25
Class Il Modified 4
Class llI 23
100
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Figure 16: Stream Class
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Figure 17: Three Types of Primary Headwater Streams in Ohio (OEPA. 2009.)

THE THREE TYPES OF PRIMARY HEADWATER STREAMS IN OHIO:

1. Class lII-PHWH Stream (cool-cold water adapted native fauna)
2. Class lI-PHWH Stream (warm water adapted native fauna)
3. Class |- PHWH Stream (ephemeral stream, normally dry channel)

Class lIIFPHWH (Primary Headwater Habitat) streams have a diverse population of native fauna
adapted to coetold perennial flowing water, with larval stages continuously present in the stream.
They exhibit the highest quality of headwater stream habitat, with HHEI scores > 70.

Class ItPHWH streams have a moderately diverse population of waatar adapted native fauna on
a seasonal or annual basihey are usually intermittent streams, but may have perennial flow in
some instances. Class Il streams will score between 30 and 70 on the HHELI.

Class {PHWH streams are ephemeral, with water present for short periods of time, from snow melt
or rainwater runoff. Since they are normally dry, there ieldt no aquatic life present. They score
<30 on the HHEI and do not provide good habitat for salamanders or macroinvertebrates.

The primary physical habitat distinction between Class | and ClaBsIWH streams is that Class |l
PHWH streams are wateregither with the presence of flowing water or isolated pools during the
summer months, and ClasPHWH steams are dry. The primpaiological habitat distinction is that
Class {PHWH streams have either no species of aquatic life present or the biological community has
poor diversity. (OEPA. 2009.)

A natur al Astream channel i s characterized by t
substrate deposition, the presence of point bars or other evidence of floodplain sediment deposition,
appropriate stream channel sinuosity for the setting dfttieam in the landscape, varied water

depths and current velocity (when flowing), no obvious evidence of current or past bank shaping or
armoring activities is present. Natural wooded or wetland riparian vegetation dominates the stream
mar gi n. 0009 OEPA. 2

When channels have been historically altered by
include a status of fARecoveredo, where the stre
recovered many of the natural stream channelchamdterics | i st ed above; HfARecc
is evidence of alteration and the stream is in the process of adjusting, channel sinuosity is lacking and
riparian vegetation is in early stagesefyy¢e owt h; and ARecent or No RecoO
evident and few if any natural characteristics are present. Highly modified streams are characterized

by uniform depths, ovewide channels, homogeneous substrates, embeddedness of sudnstiates

low sinuosity. (OEPA. 20009.
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Figure 18 Channel Modification Percentages

Channel Modification %
None/Natural Channel 73
Recovering 8
Recent/No Recovery 19
100

Figure 19: Channel Modification
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When theHHEI assessment was done in 20080 of the channels werdentified asecent with no
recovery and81% as recovering or natural chann€igures 20, 2land22illustrate the different
stream classifications withifé watershed.
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Fi

ure 21. Class Il Modified Stream in Red Creek Subwatershed

26



Figure 22 Class Ill Stream ini Wi | d 0 Gr SubwateRhed e r

2.3 Summary of HUG12 Pollution Causes and Associated Sources

As listedin the 2012 ower Grand River Watershed TMDIOhio EPA has determined that the

causes of impairmeim the watershedhclude direct habitat alteration, flow alteration, organic
enrichment/dissolved oxygen, siltation, unknown causes and pollutants associated with urban storm
water. Thefollowing parameters ctstitute the causes

Habitat alteration

Siltation and sedimentation

Flow alteration and imperviousness

Metals

Organic enrichment and low dissolved oxygen
Temperature

=4 =4 =4 -4 -8 -9

Ohio EPA identified urban/suburban runoff and storm sewers as potential sources that could cause
impairments. The natural hydrology of the watershed is altered by impervious surfaces, such as
roads, roofs and parking lots. Biological communities are itepday the change iitow hydrology,
resulting in the following stressors:

Degraded habitat and siltation

High stream flow velocities

Erosion, channel scour and bank failure

Poor storm water quality

Increased temperatures or rapid temperature flux

Reduction in base flow

=4 =42 =4 -4 -8 -9
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The i mpairment causes and sources reported in
Monitoring and Assessment Report (Ohio EPA 2010a) are shown in the following table.

Figure 23 Lower Grand River watershed assessment units to be addressed by TMDLs
Name Causes Probable Sources
RedCreekGrand River | Flow alteration Urban runoff, storm sewers

(non-point sources)

Pollutants associated with urbar Urban runoff, storm sewers

stormwater

Bacteria

The EPA 2010 Waterbody report for Red Cr€atand River classified the overall status of this
waterbody as Impaired for all #ssed designated uses (Figurg 24

Figure 24: Water Quality Assessment Status for Reporting Year 2010
Designated Use Designated Use Group Status
Aquatic Life Use Fish, Shellfish Wildlife Impaired

Protection & Popagation

Human Health Use Aquatic Life Harvesting Impaired

Recreational Use Recreation Impaired

A TMDL (Total Maximum Daily Load) was published for the Lower Grand Watershed on January
31, 2012. T h e rTaewatertqualkityophpaarhentslire tde lowér part tife Grand

River wateshed can be corrected throughaaiety of actions. fie impact of development can be
lessened by retaininggorm water ossite or allowingt to infiltrate the groind and by adopting better
sitedesign practices. Agrnidtural practices that minimizeinoff from fields would reduce both
sediment andutrient im@cts. Inspecting home sewage treatnsgstems and replacing or repairing
failing systemsvould reduce bacteria. Finally, future permitsgome point sources should include
lower effluentlimits for E. coli and monitoring requirements tforo t a | p h Dhe mekt befdu s . O
monitoring is scheduled for 2019.

2.4 Additional Information Determining Critical Are as and Devebping Implementation
Strategies

Floodinghas been a longtanding problem in the watershed. Numerous studies have been undertaken
to determine how to alleviate the flooding and improve water quality.

25.1

Grand River Riparian Corridor Protection Plan (Davey Resource Group, March 1998)

Initiated by the Grand River Partnership, a consortium of public agencies and private organizations in
Ashtabula, Geauga, Lake and Trumbull Counties, the protection plan identified three targeted

O

Acritical areaso f or ac oqmuhesparian cormdor offthe Grand Rieer. v at i o
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The goas of the project werto:
1. Protect the water quality and aquatic habitat, wetlands and associated forest coasnofiniti
the Grand River watershed
2. Provide education for landowners on the ecological and economic benefits of riparian buffers,
wetlands, floodplains and steep slopes
3. Assist elected officials, public servants, decision makers and concerned citizens in making
the right choices for watershed protection

2.5.2

Tiber Creek Drainage Study, City of Painesyifebruary 2008

The City of Painesville cordcted with Metcalf & Eddy/AECOMo conduct an analysis of
alternatives for ameliorating drainage problems within the Tiber Creek area. The objettive
study were to:

Define the Tiber Creek drainage area

Develop a computer model of the drainage system

Evaluate the hydraulic capacity of the existing drainage system
Determine restrictive drainage areas

Recommend potential improvements and plarsh@vgl costs

arwnE

The study created an existihgdrologic and hydraulic model of Tiber Creek and recommended a
series of projects that the City of Painesville is in the process of implementing, which includes
expansion of existing retention/detention basins and storm sewer improvements.

2.5.3

Tiber Creek Drainage Study, City of Painesville, February 2013

The City of Painesville and the Lake County Stormwater Management Department contracted with
ARCADIS to extend the scope of the 2008 study to the confluence of Tiber Creek at the Grand River,
and to evaluate detention and stream restoration improvements not considered in the original study.
Recommendations included detentmmojects as well as stream restoration improvements to help
alleviate the flooding concerns in the southwest section of the City.

254

Stormwater Financing Report to the City of Painesville

Sandy Point Environmental Consulting, LLC produttesl Stormwater Financing Report to the City

of Painesville in April 2014 as an assessment
stormwater management program.

The recommendations included:

1.l mprove the management and administration

2. Partnemwith County agencies such as the Lake County Stormwater Management Department
and Lake County Soil & Water Conservation District that provide expertise and education in
stormwater management

3. Incorporate stormwater management into all facets of life and activity

4. Make stormwater financing a priority

5. Implement the Tiber Creek watershed improvements
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6. Implement a backflow preventer program
7. Implement a green infrastructure grant program for rain gardens and rain barrels

255

PainesvilleTownship worked with the Lake County Planning Commission on a comprehensive plan
in 2007and 2016 One of the plan goals is to discourage activities and land uses that could harm
waterways and watersheds. The plan contains the following Objectives to help fulfill that goal:

1. Work with county, state and federal agencies to purchase or acquire easements on high
priority sites and areas of outstanding natural significance, for restoration and/or preservation.
2. Support appropriate uses along rivers and streams that limit their impact and protect the
environmental qualities of these natural systems, such as parks and open space, carefully
planned residential development, institutional uses, and civic usesdamaside floodplains.

3. Promote conservation along rivers and streams through parks, open space, floodplain
preservation, forested buffers, and conservation easements.

4. Encourage green construction practices, such as permeable pavement and green roofs to
reduce stormwater runoff.

5. Work with state and federal officials to obtain grants and assestaratean or seal toxic

sites.

6. Riparian setbacks shall be required on all land adjacent to designated watercourses.

25.7

ThePerryVillage Comprehensive Plan adopted in 20@86ludesgoals to manage future

development of land in order to protect and improve the quality of air, surface water resources
(creeks, lakes, wetlands, floodplains) and other natural resources from pollution, sedimentation and
unnecessary alteration of their mat forms and functions and maintain the rural character of the
Village. The plan states that the floodplains of the two main watersheds of the Village are building
constraints for future growtand development, and that the Village and Perry Township will need to
collaborate to properly manage stormwater as new development continues. The Village will need to

adopt a drainage policy to fAeli minadagandt@ gati ve
protect existing horticultural activitieso.
2.5.8

City of Painesville Source Water Protection Plan (SWPP), August 2016

The SWPP was the first in the State to protect a Lake Erie drinking water system, and was written
through a collaboration between the City of Painesville Water Division, The Nature Conservancy,
NOACA, Lake County Soil & Water Conservation District, Lake Couat$ Department and Lake
County General Health District. The drinking water intake is in Lake Erie, close to the mouth of the
Grand River, and is affected by the water quality ef@rand River. Recommendations were given
for Best Management Praa&for nonpoint source pollutioin the watershed within Critical
Assessment and Potential Influence Zones.
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Riparian Setbacks
Three communities in the watershed have riparian setbacks:
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1 Painesville Township75 feet on Red Creek and most of the tributaries, 25 on any tributary

draining one square mile or less
Perry Township:30 feet on Red Creek and zero on the tributaries
Perry Village: 75 feet on Red Creek, 25 on any tributargining ¥2 of square mile or less

= =

Chapter 3: Critical Area Conditions & Restoration Strategies

3.1 Overview of Critical Areas
TheCritical Areasfor theRed CreelkGrand Rivewatershed are therand River ownstream oSR
84) and Red CreesubwatershedsThe rationale for this determination follows.

Critical Area 1: Grand River (downstream of SR 84)

The Grand River is the only Ohio tributary to Lake Erie that harbors-asstining population of
Great Lakes muskellungmaking ita priority for conservation. The Grand River also has a native
population of wakye and northern pike, whichusigue among Ohio stream$he Grand River

provides habitat for many species considered rare by Ohio EPA, or listed as threatened or endangered
by the Ohio Department of Natural Resources including 32 macroinvertebrate and freshwater mussel

species, and 11 fisspecies. Because of limited summer dases, the Grand River and its
tributaries are especially sensitive to pollution and disturbance.

Aquatic life in the Grand River is fully attaining standards for Exceptional Warmwater Habitat
(EWH) from Sweitzer Road (RM 42.2) to the SR 2 bridge in Painesville (RM 5.2), and is fully
meeting standards for Warmwater Habitat (WWH) downstream from ttel8idge. Assessments
of the aquatic life habitat showedrditites for WWH began to declimmwnstream fronRiver Mile
6.2 (Biological and Water Quality Study of the Grand River Basin 22034 Ohio EPA, November
1, 2006) (Figure 25i Ha b i t a ts orctieerGaandtRivar ranged from fair taebkent with a
large segment dhe river above Painesvilleving excellent habitat. In the lowest reaches of the
ri ver , al dcores theereased successivelp downstream. The worsening habitabiesndit
may reflect the increasirlgvels of development (i.e., urbanization, imperviousness) and historic
modfications from industrialland s es i n t he | ower r (@datMagmnsumo f
Daily Loadsfor the Grand River (lower) Watershed, Final Report January 31, 2012)

Restoring and protecting high qualitystream habitat is an objecti4.01)of the Ohio EPA
Nonpoint Source Management Updalfithe Grand River (domstream of SR 84) ihe most densely
developed of the subwatersheds along the mainstem of the GrandnRakarg it a critical area for
protecton of the high quality istream habitat
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Figure 25. Aquatic Life Use Designation
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Critical Area 2: Red Creek
Red Creek is in neattainment of its WWH designation becauséai alteration and pollutantsssociated

with urban storm wateunoff/storm sewersi Aquat i c | i fe in Red Creek
WWH, and will be difficult to achieve given the historic practices of stormwater management in
densel y po p(Bidlogitaladd Waterdaadity Study of ti@and River Basin 2003004,

Ohio EPA, November 1, 2006At 10.6% imperviousness, Red Creek is abitneethreshold for
channel stability and macroinvertebrate diversity.

Red Creelhas the most agricultural land in the Red Cré€elaind River watershe@Figure 32) The
results of the HHEI data collected by Lake SWCD show many afttkam channels in the upper or
agricul tural portions of the watershed have
(Figure 19).Figure 37 shows the extent and pattern of the modificatidhs. stakeholders believe
that attainmenof aquatic life designatiowill occur by restoring natural flow in the agricultural areas
with installation of controlled discharge systems and$tege channel©bjective 2.04.01 (Cand
Objective 2.04.01(D), respectiveBonpoint Source Management Plan Update, Ohio EPA)
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Figure 26 Critical Areas
Critical Area 1 Grand River (downstream of SR 84)
Critical Area 2 Red Creek

3.2Critical Area 1: Conditions, Goals & Objectives for theGrand River (downstream of SR 83

3.2.1 Detailed Characterization
TheGrand River (DS of 84) covers 5,68&res and approximate/8 square miledlt is at the
bottom of the Grand River and contains the mouth whehainhs into Lake Erie (Figure 26The
land use is largely residential, with approximately 28% of the land in industriaindesing the
former Diamond Shamrodirownfield site(Figure 27. Thewatershed encompasses portions of
Painesville City, Painesville Townshi@rand River Village and Faort Harbor Village (Figure 28

As the watershed increases in imperviousness over time, and storm volumes and frequency have
increased, the volume of water flowing through this lowest section of the Grand River has increased
as well. Velocities have increased because the river chanliaegely confined by high steep cliffs.

The higher volumes and velocities are very erogiitood areas where there are ndfsl(Figure

29).

Theremnante f a dam, the Abbottds Mil | Briigetm, are | ocal
Painesville City. The dam is more than 100 years old; remnants include concrete and rebar sections,
which have deteriorated and begun to break off and rowastream.The natural sediment

transport of the river is impeded by the dam remnad#sn remnants along the western lbahthe

river deflect the flow and deny the river access to the western floodplain area, placing stress on the
eastern banks and floodplain areas.
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Figure 27. Grand River (downstream of SR 84)Location
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Figure 28 Grand River (downstream of SR 84).and Use
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Figure 29. Grand River (downstream of SR 84) Communities
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Figure 30. Grand River (downstream of SR 84) Topography
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3.2.2 Detailed Biological Conditions
Aquatic life inCritical Area 1the Grand Rive(DS of 84)isdesignated as\Warmwater Habitat

(WWH) with aSeasonlaSalmonid use designatiohe QHEI ranges from 78 near the East Erie

Street Bridge in Painesville to 91 near the upper end of the waterahedtic life in the Grand

River is fully attaining standards for Exceptional Warmwater Habitat (EWH) from Sweitzer Road

(RM 42.2) to the SR 2 bridge in Painesville (RM 5.2), and is fully meeting standards for Warmwater

Habitat (WWH) downstream froné SR 2 bridgeFish communities in the Grand River have an

exceptionally high degree of biological integritiy. ie Grand River is one of the few rivers in Ohio

that has a full suite of endemic, naturally reproducing anesssthining top carnivores including
walleye, northern pike and muskellunge. The latter is the Great Lakes subspecies (Esox masquinongy

masquinagy), and so represents a vitally important area for genetic and habitat conservation. Given

the propensity for muskellunge to differentiatéoi unique strains, the population in the Grand River

may well be a truly endemic strain. As it stands, it is the last naturally reproducing muskellunge
popul ation found in any of Ohiobs Lake Er.i
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The Grand River is the only Ohio tributary to Lake Erie that harbors-asstining population of

Great Lakes Muskellunge, and therefore is a priority for conservation. The Grand River is also has a
native population of walleye and northern pike makirgingularly unique among Ohio streams. The
Grand River and its tributaries provide habitat for many species considered rare by Ohio EPA, or
listed as threatened or endangered by the Ohio Department of Natural Resources including 32
macroinvertebratesd freshwater mussel species, and 11 fish species. The single greatest threat to

the Grand River basin is suburbanization. ( Lower Gr and River Watershed

Partnerg

The Ohi BO1ZETMBLS ®r the Grand River (Lower) Waterskeated that habitat analysis
data from 2003 and 2004 indicated that al/l of
It suggested that decreases in habitat quality may be due to historical modification from industrial
land uses and increaserbanized development and imperviousness (2012).

The Grand Rivemain stem is especially sensitive to pollution and disturbance to limited summer
base flows and steps must be taken to maintain the biological integrity of the River. (Lower Grand
River Watershed Plan; Grand River Partners.)

3.2.3 Detailel Causes and Associated Sources

Thecauses and sotesof impairment inGrand River(DS of 84)are outlined belowTotal Maximum
Daily Loads for the Grand River (lower) Watershed; Ohio EPA, January, 2GK&holder
identification.

Cause Source
Habitat alteration Urban'Suburban runoff
Hydromodification

Siltation and sedimentation 1 Ripariandeforestation
9 Streambank erosigichannel scour, bank failur
1 Lowhead dam

Flow alteration and imperviousness 9 Urban runoff/storm sewers

Organic enrichment/dissolved oxygen| Untreated/Undertreated Stormwater Runoff
1 Residential, single family development
1 Commercial/lnstitutional development
1 Riparian deforestation

Temperature 1 Urban/Suburban runoff
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3.2.4 Outline Goals and @jectives for the Critical Area

Goals Grand River DS of 84 Objectives
1. Maintain EWH attainment 1.1 Restore natural flow
1 Maintain QHEI at or above 70 1 Remove 1 lowhead dam under Madis(
o Site currently has a score of Avenue bridge
78.5 1.2 Reduce the rate and amount of stormwat,
1 Maintain IBI at or above 50 runoff
o Site currently has a score of 5 1 Install LID retrofits on at least 5 acres
1 Maintain Mlwb at or above 9.4 practices on urbanized land use
o Site currently has a score of | 1.3 Manage invasive species
10.2 1 Remove 15 acres of invasive species
1 Maintain ICI at or above 46 riparian areas

o Site currently has a score of § 1.4 Protect and restore streams and wetland

1 Protect 100 acres of riparian area fron
development

1 Stabilize 2,200 feet of eroding stream
bank

1 Restore 50 acres of floodplain with
wetland creation, stream enhancemer
and/or reforestation

Maintaining the Exceptional Warmwater Habitat attainment in the Grand River is a top priority for

the stakeholders. The level of development in the lower reaches of the watershed requires a looking
back to address imperviousness as never before, ankliagdorward to maintain a balance that

protects the unique and treasured resources of the watershed.

As the objectives are implemented, water quality monitoring will be conducted (both project related
and regularly scheduled monitoring) to determine progress toward meeting the identified water
guality goals. These objectives will be reevaluated and meddif added to if determined to be
necessary. Reevaluation will utilize the Ohio EPA Nonpoint Source Management Plan Update (Ohio
EPA, 2013) which lists all the eligible NPS management strategies to address:

1
1
il
il

Urban sediment and nutrient reduction
Altered stream and habitat restoration
Nonpoint source reduction

High quality waters protection

3.2 Critical Area 2: Conditions, Goals & Objectives for theRed Creek Subwatershed

3.2.1 Detailed Characterization

Critical Area 2, he RedCreek Subwaterskedrains 5,551 acres or 8.7 square milagure 3§. It
has a highepercentage of developed land than most of theafthe Grand River Watershetf1%
of the land is in agricultural land ugeurseriesand 37% is in residential land ugggure 37. As
such, it havegun to develop water quality issues related to increased imperviousness and is
experiencindarger runoff volumes, higher peak flows, and flashy stredtasydrology is
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dominaed by small coldwater tributastreams and storm water flowsnlike in the Grand River,
Red Creek has sustained flow throughout the summer becbgs®ind water fronbbeach ridges and
a thick soil horizon.

The watershed encompasses Painesville Township and Perry Township, with small portions in Perry
Village andthe City Painesville (Figure 38

TheRed Creek Vdtersheds on the Erie/Ontario Lake Plain. It is fairly level, but cuts down through
the glacial till to the level of the Grand River along Red Creek in the central and westiemssafct

the watershed (Figure 3965% of the soils have hydric or somewhat poorly drained drainage
characteristicgFigures 40& 41). It becomes apparent that there has been extensive work to drain the
nursery fields, when looking at a clegp view ofthe topographical map (Figur@}

Figure 31 Red Creek Subwatershed Location
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Figure 32 Red Creek Subwatershed Land Use
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Figure 33 Red Creek Subwatereed Communities
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Figure 35. Red Creek Subwatershed Soil Hydrology

7 ==
WY T E e, X 4 | 1y}

7@ Red Creek Subwatershed
' Soil Drainage Characteristics

1

servation District

.$ 2 -
i‘ unty Soll & Water 4§ S
e’ -

A

\

a2

Legend

“"\_ Grand Rwer& Red Creek

Soil Drainage Characteristics
| Somewnatexcesswey arzned sl
[ exceptionaiy Well Draled

[ | wennraned sons

| Mogeratiey Well Dramed Solis
B erimary #yanc son

[0 Non-4y aric w! Hydric Com ponents and inclisions =
|| somewnat poory grained soil
!7—"\ Uroan Land

[_IRedCreex wawrsnes

g Us =1t Communiyy

Figure 36. Red Cre& Soil Drainage Characteristics
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Figure 37. Red Creek Subwatershed Topography & Drainage

3.2.2 Detailed Biological Conditions

The Ohio EPA has given Red Creek Warmwater Habitat (WWH) and Seasonal Salmonid Habitat
(SSH) designation®Vaterbodies wittsSHdesignationar@ c apabl e of supporting
salmonids from October to Mand are waterbodies large enough to support recreational fishing

(Ohio EPA Lower Grand River Watershed TMDL)

Red Creelhas been identified dspairedfor Aquatic Life Useby the Ohio EPA.Bacteria
impairments have also been identified in Red Creek, Ruittolireadings of 428greater than
seasonal geometric mean standard of 161 counts per 100 mL for PCR Class B wajerbodies
Maximum Phosphorus data (0.098) exceeded 0.08 mg/L in for headwaters WWH, although the
average readings were 0.08Vlaximum and average Nitrate data (1.71 and 1.56 respectively)
exceeded 1.0 mg/L for WWHOhio EPA Lower Grand River Watershed TMDL)
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