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Local Endorsement and Plan Adoption Process

The Tinkers Creek Watershed Action Plan is a living document and should be
amended frequently to ensure accuracy of current watershed issues. The Tinkers
Creek Watershed Partners will begin the task of having local municipalities sign
the document once it is fully endorsed by the State of Ohio. This process will
begin in 2011 and continue until all political jurisdictions have signed the
document. Meetings with the elected officials will be set to educate the decision
makers about what this document is and how this document can be used in
tandem with other plans to compliment efforts to continue responsible
development in the watershed while upholding environmental integrity.

While resistance and an educational learning curve are inevitable, the Tinkers
Creek Watershed Partners have the capacity to utilize this document going
forward by implementing the strategies contained herein to attain water quality
goals set forth by the Ohio EPA , the Lower Cuyahoga TMDL, and the ODNR
Coastal Non-Point Management Plan. While this process is in itself a full-time
project, the end result will be a more uniform, coherent watershed with
communities making better informed decisions on development, re-development,
overall land use, and that the understanding that the sustaining of the
environment is crucial to the longevity and prosperity of all watershed
communities.

This document is both a top-down, as well as, a bottom up plan to engage all
parties in the watershed. While change in personal behaviors and lifestyles is
crucial to success, cumulatively; local communities will need to lead by example
through ordinance alterations toward sustainable practices, utilize storm water
BMP’s at all municipal facilities, and by embracing the understanding that
environmental integrity is both economically prosperous, a responsibility, and
that human health is married to environmental health.

Special Thanks

A special thanks to Jen Bowman of Ohio University for providing crucial watershed
data which saved collection time and resources.

This WAP could not have been developed if it were not for the technical data, time, and
guidance that Bill Zawiski contributed. Bill is an asset to the watershed and will be
instrumental to the successful implementation of this Plan.

Thank you to Chris Vild whose knowledge of the Tinkers Creek Watershed assisted in
developing a framework for the Plan and the detailed information on watershed history.

Tim Gourley of the Cuyahoga County Board of Health contributed countless hours and
time devoted to the creation of many of the maps found throughout this Plan. Thanks
Tim.



Thanks to all of the contributors to this Watershed

Action Plan and to the communities of the
watershed for supporting the Tinkers Creek
Watershed Partners and caring about the health of
the stream. Thanks to ODNR and the Ohio EPA for
funding this project and providing exceptional
technical assistance for the creation of this Plan.

“We do not inherit the land from our ancestors, but we borrow it
from our children” ---- Ancient Indian Proverb

It is up to us to make the difference.
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I. Tinkers Creek Watershed Characteristics

A. Introduction, Defining the Watershed
Tinkers Creek Watershed Location

The Tinkers Creek Watershed has a 96.4 square mile drainage area, its main stem
is approximately 30 miles in length. The watershed encompasses parts of four
counties; Portage, Geauga, Summit, and Cuyahoga. Twenty —one municipalities
and three townships are included in the watershed landscape. It is the largest
tributary to the Cuyahoga River.

Figure 1: Tinkers Creek Location
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Figure 2: Tinkers Creek Communities and Townships
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The Tinkers Creek main stem flows south to north beginning in Portage Counties’
Franklin Township and meanders 30 miles to it’s confluence with the Cuyahoga
River in Valley View, Ohio at River Mile 16.36. Along the path, the main stem is
met by several tributary streams. Pond Brook initially flows west beginning in
Aurora at Pond Brook Lake through Reminderville and south until it meets
Tinkers Creek at the Twinsburg Township/City of Twinsburg border. Hawthorne
Creek flows north to south beginning in Beachwood and meeting the Tinkers
Creek main stem in Bedford Heights within the Bedford Reservation. Beaver
Meadow Run flows north to south beginning in Solon and meeting the main stem
of Tinkers Creek in Glenwillow, Ohio. Bear Creek begins in Highland Hills and
flows south through Warrensville Heights until it meets the Tinkers Creek main
stem in Bedford Heights in the Bedford Reservation. Hemlock Creek begins in
Bedford and flows south until it meets the Tinkers Creek main stem in Bedford in
the Bedford Reservation. Deer Lick Run begins in Walton Hills and flows north
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into the Bedford Reservation where it meets the Tinkers Creek main stem in the

Bedford Reservation.

The watershed is both highly urbanized in the north and urbanizing in the south.
Impervious cover ranges from 6.16% in the headwater area in the south to 43.7%
in the Wood Creek sub-watershed located in the north.

Administrative Boundaries

Counties

Table 1: Counties in the Tinkers Creek Watershed

County Percentage of County in
Watershed
Cuyahoga 41.68%
Portage 27.18%
Summit 30.55%
Geauga 0.59%
Table 2: Municipalities
Municipality TCWP Member Phase 2 Percent in
Watershed
Beachwood No Yes 14.57%
Bedford Yes Yes 100%
Bedford Heights Yes Yes 100%
Glenwillow Yes Yes 100%
Highland Hills Yes Yes 39.78%
Maple Heights Yes Yes 27.60%
North Randall Yes Yes 74.40%
Oakwood Village Yes Yes 89.17%
Village of Orange No Yes 40.85%
Solon No Yes 58.78%
Valley View Yes Yes 20.56%
Village of Walton Yes Yes 65.48%
Hills
Warrensville Yes Yes 53.92%
Heights
Aurora No Yes 43.85%
Streetsboro Yes Yes 58.51%
Village of Hudson Yes Yes 28.21%
Macedonia Yes Yes 9.29%
Northfield No Yes 8.42%
Reminderville Yes Yes 100%
Twinsburg Yes Yes 100%

17




| Sugar Bush Knolls | No Yes 1.94%
Township TCWP Member Phase 2 Percent in
Watershed

Bainbridge No Yes 2.23%

Franklin No Yes 12.36%

Twinsburg No Yes 88.60%

Table 3: Watershed Townships
Special Districts
Park Districts

Four Park Districts have conserved land within the watershed. In addition,
ODNR operates a relatively small State Park. It is important to note that CVNP
and the Bedford Reservation meet at the confluence of the Cuyahoga River and
Tinkers Creek. The Bedford Reservation is the largest protected area within the
watershed and contains a Scenic Overlook, Bridal Veil Falls, and the Great Falls
of Tinkers Creek, not to mention a long and winding gorge eroded by the stream.

Park District TCWP Member Park Acres
Cuyahoga Valley No 303 acres
National Park

Cleveland Metro No 2297 acres
Parks

Metro Parks No 1706 acres
Serving Summit

County

Portage County No 48 acres
Metro Parks

Tinkers Creek No 370 acres
State Park

Table 4: Park Districts

Other Protected Areas

Protected Area TCWP Member Park Acres
Tinkers Creek No 786 acres

State Nature
Preserve

Table 5: Protected Areas
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NEORSD
Northeast Ohio Regional Sewer District

The District is responsible for wastewater treatment facilities and interceptor
sewers in the greater Cleveland Metropolitan Area. This service area
encompasses the City of Cleveland and all or portions of 60 suburban
municipalities in Cuyahoga, Summit and Lorain Counties and includes a
diversified group of manufacturing and processing industries.

Planning Agencies

Cuyahoga County Planning Commission
NEFCO

NOACA

Ohio EPA

Ohio EPA provides sampling and regulatory review of permits within the
watershed pertaining to NPDES, Phase Il Storm water, Air, and surface water
and alteration or elimination of a wetland or stream. The Ohio EPA also conducts
monitoring within the Watershed every five years to evaluate the water quality
conditions.

Soil Water Conservation Districts

Cuyahoga County Soil Water Conservation District
Summit Soil Water Conservation District

Portage Soil Water Conservation District

Geauga Soil Water Conservation District

ODOT District 12

The Ohio Department of Transportation Local District provides maintenance,
upgrades and engineering studies on the watershed’s major roadways, highways
and bridges.

Summit/Cuyahoga/Portage Counties

Board of Health (CCBH, Summit & Portage Health Departments)
County Engineer (Cuyahoga, Summit)

County solid Waste Districts (Cuyahoga, Summit)

All of these agencies have been involved in activities with the Tinkers Creek
Watershed Partners. All agencies will continue to work with the organization to
further the mission of the group and help to provide sustainable water quality
solutions to the Tinkers Creek Watershed.

Special Designations

Cuyahoga River Watershed Area of Concern
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The Tinkers Creek Watershed is located within the lower Cuyahoga River
Watershed. This area has been given special designation in 1988 by the
Cuyahoga Remedial Action Plan Coordinating Committee (CCC) as an Area of
Concern (AoC). Because of the historic pollution of the Cuyahoga River and this
waterbody catching fire, the creation of the Clean Water Act, federal and state
EPA’s and the Great Lakes Water Quality Agreement were formed to reverse the
devastation to the Great Lakes region from pollution activities. The Great Lakes
Water Quality Agreement calls for Remedial Action Plans (RAPS) to restore and
protect 14 beneficial uses in Areas of Concern. An impaired beneficial use means
a change in the chemical, physical or biological integrity of the Great Lakes
system to which the Cuyahoga River flows. Therefore, the Tinkers Creek
Watershed is an integral part of the process to “delist” the Cuyahoga River as an
AoC entity.

Phase 2 Storm water Communities

All 24 communities within the Tinkers Creek Watershed are considered phase 2
communities. This requires those communities to submit and perform
requirements for storm water management under the NPDES (National
Pollution Discharge elimination system) program. The Tinkers Creek Watershed
Partners are working with many of those communities to assist them with PIPE
(Public Involvement Public Education) to help satisfy those requirements set
forth in the permit.

Figure 3: Lower Cuyahoga River AoC
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B. Demographics

Portions of the Tinkers Creek Watershed lie within heavily industrialized areas.
Historically, Cuyahoga County and many adjacent counties employed a
manufacturing workforce that provided steel and other goods to the world
market place. Unfortunately, the vast majority of those jobs have been
outsourced to other countries where cheaper labor and lax environmental
regulations allow for maximum revenue making. Because of the retreat from the
inner-ring communities to outlying suburbs, these “rusting” areas have seen a
reduction in population within the watershed. Since 1990 all watershed counties
have experienced population declines with Cuyahoga being the most significant.
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Population change, 2000 to 2007

Percentage population change for the county or parish
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LARGEST POPULATION GAIN, 2000 TO 2007 LARGEST POPULATION LOSS, 2000 TO 2007

€) Maricopa County, Ariz. (Phoenix) 808,020 @) Orleans Parish, La. (New Orleans) -245,550
€ Harris County, Texas (Houston) 535,277 @) Cuyahoga County, Ohio (Cleveland) -97,887
© Riverside County, Calf. (Riverside) 528,197 (€) Cook County, Il (Chicago) -91,715
@ Clark County, Nev. (Las Vegas) 460,798 (@) Wayne County, Mich. (Detroit) -76,061
© Los Angeles County, Calif. (Los Angeles) 359,224 (@) Philadelphia County, Pa. (Philadelphia) -67,916
@ sanBemadino County, Calif. (San Bemadino) 298,357 (@ Allegheny County, Pa. (Pittsburgh) -62,456
@ Tarrant County, Texas (Fort Worth) 271,210 @@ St.Bemard Parish, La. (Mississippi Delta) ~ -47,403
e Collin County, Texas (Plano) 238,914 0 Erie County, NY. (Buffalo) -36,927
© Wake County, N.C. (Raleigh) 205,124 (@) leferson Parish, La. (Mississippi Delta) 31,946
() Bexar County, Texas (San Antonio) 201,562 (f) Nassau County, NX. (New York suburbs) ~ -28,011
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Figure 4: Population Regression for Cuyahoga County Ohio

The Tinkers Creek Watershed has a population of 109,389 people according to
2000 Census data. The following table demonstrates the population density of
the watershed:



% of Political US Census Population Data Total % of political Population Projected % of Total
Area of Political Area subdivision in the Density (#/sq Population (by Watershed Stream (4-7)
County  Political Subdivision Size (acres) watershed 2003 2000 1990 (acres) watershed (%) mi) jensity) Populati Length Miles
Tinkers Creek 62,681 100% 109,389 100% 199.65
CUYAHOGA COUNTY 26,129 63,341 5_-7.9%
CUY  [Beachwood 490 0.78% 11,906 12,186 10,677 3,362 14.57% 575 440 0.40% 1.06
CUY  |Bedford 3,402 5.43% 13,790 14,214 14,822 3,402 100.00% 2,674 14,214 12.99% 12.86
CUY  |Bedford Hgts 2,901 4.63% 11,189 11,375 12,131 2,901 100.00% 2,509 11,375 10.40% 10.84
CUY  |Glenwillow 1,830 2.92% 491 449 455 1,830 100.00% 206 590 0.54% 8.87
CUY  [Highland Hagts. 504 0.80% 8,512 8,082 6,249 1,267 39.78% 856 674 0.62% 0.49
CUY  [Maple Heights 916 1.46% 25,490 26,156 27,088 3,319 27.60% 4,905 7,020 6.42% 1.94
CUY __ [North Randall 372 0.59% 886 908 977 500 74.40% 1,335 776 0.71% 2.03
CUY  [Oakwood Village 1,976 3.15% 3,643 3,667 3,392 2,216 89.17% 1,086 3,353 3.07% 5.18
CUY _ |Orange 993 1.58% 3,366 3.236 2,810 2,431 40.85% 781 1,212 1.11% 2.93
CUY __ [Solen 7,688 12.27% 22,248 21,802 18,548 13,080 58.78% 1,056 12,690 11.60% 21.32
CUY  [Valley View 741 1.18% 2,157 2,179 2,137 3,604 20.56% 550 637 0.58% 2.79
CUY  [Walton Hills 2,893 4.62% 2,391 2,400 2,371 4,418 65.48% 368 1,669 1.53% 10.39
CUY  |Warrensville Heights 1,423 2.27% 14,719 15,109 15,745 2,639 53.92% 3,909 8,691 7.95% 4.20
GEAUGA COUNTY 369 196 0.18%
] GEA IBainbridge Twp 369 0.59% 1,022 1,012 968 16,522 2.23% 340 196 0.18% 0.43
PORTAGE COUNTY 17,036 15,408 14.1%
PORT |Aurora 6,765 10.79% 14,270 13,556 9,192 15,428 43.85% 652 6,889 6.30% 18.51
PORT |Franklin Township 1,146 1.83% 9,274 12.36% 303 543 0.50% 3.65
PORT |Streetsboro 9,122 14.55% 13,822 12,311 9,932 15,591 58.51% 560 7,976 7.29% 35.12
PORT |Sugar Bush Knolls 3 0.00% 226 227 211 155 1.94% - 0 0.00% -
SUMMIT COUNTY 19,147 30,444 27.8%
SUM Hudson Village 4,665 7.44% 23,053 22,439 17,108 16,534 28.21% 1,020 7,433 6.80% 10.96
SUM Macedonia 576 0.92% 10,087 9,224 7,509 6,200 9.29% 1,288 1,159 1.068% 0.27
SUM Northfield 58 0.09% 3.771 3,827 3,624 689 8.42% 3,719 337 0.31% -
SUM Reminderville 1,289 2.06% 2,377 2,347 2,163 1,289 100.00% 600 1,208 1.10% 6.42
SUM Twinsburg 7,910 12.62% 17,236 17,006 9,606 7,910 100.00% 1,256 15,529 14.20% 25.01
SUM Twinsburg Township 4,649 7.42% 5,247 88.60% 658 4,778 4.37% 14,38

Table 6: Population breakdown per political jurisdiction
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Population Density

The Tinkers Creek Watershed has a diverse population density spanning 206
people per square mile in Glenwillow to 4,905 in Maple Heights. A correlation
exists between high population densities and impervious cover. Comparatively,
other Lake Erie basin watersheds have densities of 2,833 people per square mile
in the Euclid Creek Watershed and the Chagrin River Watershed being 621
persons. Therefore, both impervious cover and population density will play a
significant role in implementation strategies toward restoration work in the
Tinkers Creek Watershed. In addition, the projected population growth is
actually a reduction. As indicated in Figure 4, the population of the Cuyahoga
County is reducing significantly. However, pockets of new home builds and
resident migration tend to favor Twinsburg, Macedonia, Streetsboro, and
Reminderville. These communities are located in Summit and Portage counties.

The complexity of managing the watershed can be attributed to the movement of
residents within the watershed. The older urban areas where population is
leaving, homes are foreclosed upon, home values are declining, and taxes are
increasing have created a management strategy where water quality
improvement must be focused on retro-fitting Best Management Practices
(BMP's) by reducing water quantity and reducing non-point source runoff into
the system. On the other hand, developing communities pose the alternative
which is to conserve/protect riparian areas, and wetlands, in addition to,
implementing residential storm water management practices such as rain
gardens and rain barrels. So the significant difference is that the urban
environment calls for expensive retro-fitting of water quantity/quality practices
versus suburban development providing opportunities to allow the natural
feature to function as a free resource for the community as the management
practice for water quality/quantity issues.
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Tinkers Creek Watershed Population Density
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Figure 5: Tinkers Creek Watershed Population Density
Age
The watershed consists of varying ages, of which, the highest percentage lies

between ages 34.61 — 43.7. Dissimilarly, the lowest percentage age group lies
between 57.81 — 85.0.
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Tinkers Creek Watershed Median Age
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Figure 6: Tinkers Creek Median Age
Economic Trends

Population trends demonstrate that inner-ring suburbs are hit hardest by the
downturn in the economy Northeast Ohio has been experiencing for decades. As
residents move away from inner-ring suburbs of Cleveland to outlying suburban
areas, the urban communities suffer from losing their tax base and therefore,
have a difficult time continuing to provide services to the residents and to
redevelop itself. Inaddition, this process of outward movement will result in
additional lands consumed for development. This has been the trend in
watershed communities such as Twinsburg and Streetsboro.

According to the Kerr + Borron Tinkers Creek Watershed Plan, most watershed
communities experienced a positive growth rate since 1990. However, some
experienced a loss and others remained stagnant. For instance, Hudson
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increased population from 17,108 to 23,053 and Twinsburg from 9,606 to 17,236.
Bedford found a decrease of 1,032 people and Valley view remained virtually
unchanged.

Historically, Northeast Ohio has been a staple in manufacturing and the
distribution of those products. As those jobs have been outsourced to other
countries for cheaper labor, fewer jobs are left to a population which takes pride
in working with their hands. This reality has forced Northeast Ohio to re-
position itself as a service providing economy.

Figure 1: NEO Total Employment Index, Q1 1993 - Q1 2006
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Source: Quarterly Census of Employment and Wages (ES202)

Figure 7: Northeast Ohio Employment Index

However, recently Cleveland was ranked as the 16t greenest city in America by
sustainlane’s annual survey. Both the City and the County have hired
sustainability directors. Renewable energy companies and those companies
which require the use of fresh water for production are being sought to help
revitalize this economically challenged area. A movement to keep the economy
local is also helping to promote good environmental stewardship. The
connection between public health, creating a profitable “green” economy, and
maintaining the integrity of the environment should be the focus of the region.
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Figure 8: Tinkers Creek Watershed Education Level Distribution
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Tinkers Creek Watershed Housing Units
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Figure 9: Tinkers Creek Watershed Housing Distribution
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Tinkers Creek Watershed Racial Diversity
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Figure 10: Tinkers Creek Watershed Racial Diversity Distribution
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C. Geographic Locators
The USGS Hydrologic Unit Codes (HUC) for Tinkers Creek are:

04110002-050-030-Tinkers Creek headwaters to above Pond Brook
Subarea= 15,935 Acres

04110002-050-040-Pond Brook
Subarea= 10,179 Acres

04110002-050-050-Tinkers Creek below Pond Brook to Cuyahoga River
Subarea= 35,401 Acres

=
!

JSUMMIT COUNTY [/ s T Y

Yoo ~ut,, |ORO[=, T
14 DIGIT WATERSHEDS L1608 EaNte ,-
o 01110602 B0 -.‘__t\ e o 0 P G 1 108
N = e : 040 P ! 050
q‘040 R Sy s Joi 04110002050 . R~
| \og Lo R T Y{o+T10003-020
t 030 k s - [TST51 NP s A
D 52 030 g
| 0201, K 040?2 -
8B i e kN . 070
E 041 T0001 070 ¢ 7 p? o
: P —, 060.“‘3 5 : .1
i e ek S A e e
5' I =2 oo “-;5_1030 / =
i-060)*{%., T ¢ B i g - B P e
s “t}‘} :‘. . Ny e . i T f;\.\\‘; pvd J &v-‘q;“ 5o
2f050]+ /Ty e "".,0411[[ {’40 it b
I oa0] - 2070 Tran 030} ey 2 RS
Y e 030 p [ (v Sy
------ . - ] b

11-digit Watershed Boundaries
Cuyahoga River Network
Chagrin River Network

Rocky River Network
Tuscarawas River Network
State and Federal Roads
County Boundaries

Summit County Boundary

Figure 11: Tinkers Creek 14 Digit- HUC Code 04110002-050-040
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Figure 12: Tinkers Creek 14 Digit-HUC Code 04110002-050-030
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Tinkers Creek has also been identified by 305(b) numbers. The water body sheet
is as follows:

Ohio EPA 2008 Integrated Report Section M2
Watershed Assessment Unit (WAU) Results

WAU Description
Cuyahoga River (downstream Brandywine Cr. lo downsiream Tinkers
Cr.); excluding Cuyahoga R. mainstem
Integrated Report Assessment Category: 5
Next Scheduled Monitoring: 2020

Huc11
04110002 050

WAU Size (mi2): 138.1

Priority Points: &

Aquatic Life Use Assessment

Subcalegories of ALU:  WWH,MWH-C,LEW Sampling Year(s). 2000
Impairment: Yes (5)
Raw Data % Attainment WAU Score
Stream Size Calegory Data Available No. Allaining _ Full _Parlial Non Full _ Partial _Non
Secondary Tributaries
<5 mi? 12 Sile(s) 5 Site(s)
Primary Tributaries 306 188 416
5-20 mi® 8 Site(s) 3 Site(s)
20-50 mi? Site(s) Site(s)
20 27 53
Principal Streams 5 Site(s)
50-500 mi? 22.5 Miles 0.0 Miles 0.00 3586 64.4
High Magnitude Causes High Magnitude Sources
Cause Unknown Major Municipal Point Sources
Mutrients Land Development/Suburbanization
Organic Enrichment/DO Urban RunoffiStorm Sewers (NPS)
Flow Alteration Onsite Wastewater Systems (Seplic Tanks)

Direct Habital Alterations
Qil and Grease
Natural Limits {Wetlands}

Natural
Source Unknown

Recreation Use Assessment
Subcategory of Use: Primary Contact
Impairment: Yes (5)
MNo. Ambient Sites: 0
No. of NPDES MOR Siles: 7
Other:

Geometric Mean: 412
75% %ile: 900
90" %ile: 2210

Cause: Pathogens
No. Ambient Sampling Records: 0
No. of NPDES MOR Records; 478

Public Drinking Water Supply Assessment
Location(s): Mo Public Drinking Water Supply Intakes

Nitrale Indicalor:
Pesticide Indicator:

Impairment:
Cause:
Fish Tissue Assessment
Waters Sampled: Yes Impairment: Yes (5)
Stream Miles Monitored: 11.20 Stream Miles Impaired:
Lake Acres Monitored: 0.0 Lake Acres Impaired:

WAU Comments
A report developing TMDLs for pollutants impairing beneficial uses {aguatic life and recreation} in the lower Cuyahoga River basin including the
Cuyahoga River mainstem reach was approved by U.S. EPA on September 26, 2003. Monitoring in support of the TMDLs was conducted in
1996, 1999, and 2000. The TMDL report is available at http:/fwww.epa state.oh.usidsw/imdlindex html. The 2006 Integrated Report
assessment of available fish lissue data from Tinkers Creek documented body burdens of one or more pollutants at levels exceading the
threshold level upon which Ohio Water Quality Standards human health criteria are based which resulted in listing as impaired for fish
consumption.

11.20 Pollutants (Waterbody): PCBs (Tinkers Creek)

M2- 83 3/28/2008

Figure 14: Tinkers Creek 305(b) sheet
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D. General Watershed Information
History of Tinkers Creek Watershed

Prior to 1786 Ottawa Indians inhabited the watershed area, specifically along the
ridges adjacent to Tinkers Creek Rd. in Walton Hills and Valley View. However,
as settler encroachment and the westward expansion ensued, those Ottawa
settlements disappeared. Shortly thereafter, a Moravian mission established
itself. The pilgrims called it Pilgerruh or “Pilgrims Rest.” In 1797 the Connecticut
Western Reserve Land Company began to survey the land. A gentleman named
Moses Cleaveland lead the survey crew along with a Principal Boatman named
Joseph Tinker. Because no convenient communication technology existed then,
all documents and recordings were meant to be hand delivered. On a journey
back to Connecticut, Joseph Tinker drowned in a boating accident. Out of
homage to him and his dedicated work, Pilgerruh was renamed Tinkers Creek.
Since that time, Tinkers Creek has been rapidly developing both residentially and
commercially. Water quality has seen a steady decline and much of the riparian
area of its headwater tributary system is either in pipes or virtually contains no
riparian cover.

Other Watershed Management Activities
Lower Cuyahoga River TMDL (Total Maximum Daily Load) Study

The Ohio EPA has completed a TMDL for the Lower Cuyahoga River basin, it was
approved by the US EPA in September 2003. TMDL'’s are considered a snapshot
of the condition of the watershed in which the study is conducted. The
conclusions of TMDL's provide us with an opportunity to understand the water
quality of the river/stream and what pollutants are contributing the non-
attainment status for EPA water quality standards. TMDL'’s are an invaluable
tool used in watershed management to understand water quality impairments
and what are the possible sources of those pollutants. These studies determine
how much of a pollutant needs to be removed from the system in order to achieve
WWH water quality status.

Within the Tinkers Creek Watershed portion of the TMDL, several water quality
issues have been identified. Sedimentation, organic enrichment, low in-stream
dissolved oxygen, nutrient enrichment, toxicity, habitat alteration, and yet
unknown impairments are considered the main water quality issues facing
Tinkers Creek. These unknown impairments could be contributed to the seven
WWTP’s which discharge into the stream. A recent study found pharmaceutical
and personal care product constituents within the Tinkers Creek waters, as they
have in other streams around the country, and are being further studied to find if
a connection exists between aquatic species diversity and these chemicals.

Many of the actions contained within this plan focus on addressing these water
quality impairments included within the TMDL report. However, reducing
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phosphorus loadings will require political elements to be considered as
significant phosphorus loading occurs because of the WWTP effluent discharges.

Tinkers Creek Watershed Plan
(Tinkers Creek Watershed Land Conservation Priority Plan,
Kerr+Boron Associates, Inc.)

The Tinkers Creek Land Conservancy, prior to merging with the Western Reserve
Land Conservancy, commissioned Kerr+Boron to develop a priority parcel land
acquisition/preservation study to determine where the most significant land
features are in the Tinkers Creek Watershed. Within this study, much
information has been researched including basic geographical features, land use,
demographics, and watershed influences. The study contains information which
helps to “paint a picture” in conjunction with the TMDL as to sources of non-
point source pollution. This study will be integrated into the Tinkers Creek
action items.

Tinkers Creek Stressor Study

The Ohio EPA in conjunction with USGS and the local communities with
discharging WWTP’s to Tinkers Creek have partnered to study the impact of
effluent outputs from the plants to Tinkers Creek. Because Tinkers Creek has
seven WWTP’s within its drainage basin, it makes the watershed a unique study
area for the impact of pharmaceuticals on aquatic species and biological diversity.
The data is currently being analyzed and may provide insight into a growing issue
which many water bodies will ultimately face. The study focuses on why fish
populations are showing no improvement in the upper main stem while QHEI
scores remain relatively stable. The increase of pharmaceutical and personal
care products usage, and a growing population makes this study and future
studies even more important to water quality initiatives. Elevated nutrients and
turbidity are also being evaluated as possible stressors to this system.

Tinkers Creek Watershed Comprehensive Wetland Assessment and
Prioritization Plan for 2007/2008

The Tinkers Creek Watershed Partners were awarded a grant from the U.S. EPA
to perform a study to assign an economic value of the wetlands within the
watershed. The focus of this study is to provide an even playing field while
making decisions to impact remaining wetlands within the watershed. Because
most decisions are based on the “bottom line” and wetlands to most decision
makers have no “value”, this report sought to demonstrate the antithesis of that
mindset. Using the economic valuation of these wetland resources offer a tool to
use as a conservation technigue when decisions at the local level are made
regarding filling and impacts to the wetland. Valuation calculations include
direct/indirect functions, non/personal use values, hedonic values, and how
much money it would cost to engineer a storm water detention basin to perform
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the same function as the free resource. This study has been and will be used to
further support the Watershed Action Plan and its action items.

1. Watershed Plan Development

A. Watershed Partners

Watershed Residents & Landowners

The Tinkers Creek Watershed Partners have garnered a modest watershed
resident membership base. Currently, we have 65 members and this figure
continues to grow. The group currently has a scaled membership fee ranging
from $10 for an individual membership to $500 for a watershed steward
membership. Each membership level consists of receiving different items such as
a quarterly newsletter, a window decal and a mug or shirt depending on the level
of commitment. The membership is yearly.

Local Businesses/Industries & Regulated Community

The Watershed Partners have also been reaching out for local community support
in the business sector. Currently, EMH&T, Enviroscience, Stantec, Partners
Environmental, Biohabitats, the Summit County Health District, and the
Cuyahoga county Board of Health are our business and regulatory partners.
These entities have worked with the organization either through grant writing
processes or by participating in the 2008 Northeast Ohio Stormwater
Conference. If any of our business partners would like presentations on
watershed management, stormwater issues, BMP’s, sustainability, recycling, and
stewardship, the Watershed Partners provide those presentations to employees,
owners, regulators, and others.

Local & State Government Agencies

The Tinkers Creek Watershed is comprised of 24 independent political
jurisdictions. Some of these jurisdictions border other watersheds with active
groups. The Partners have an agreement with the Chagrin River Watershed
Partners to not delve into those communities to assist with watershed related
work. Currently, the group has 15 dues paying member communities. They are:
Beachwood, Bedford, Bedford Heights, Glenwillow, Highland Hills, Macedonia,
Maple Heights, Northfield, North Randall, Oakwood, Reminderville, Streetsboro,
Twinsburg, Valley View, and Walton Hills. The Watershed Partners offer similar
services to these communities as we do to the business members. However, we
often assist the community with satisfying PIPE requirements by performing
litter/stream clean-ups, give presentations on the watershed and environmental
related issues, and good housekeeping strategies. As the group continues to
grow, we will be able to expand our services and combine the ever-important role
of public health into the services and discussions with our member communities.
In addition, the group serves as the liaison between the communities and the
regulatory agencies regarding water quantity/quality issues. Often, letters of
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concern are sent to the regulatory agency in an effort to provide support for
minimizing natural resource loss from development.

Nongovernmental Organizations

The Watershed Partners have collaborated with other organizations through co-
presenting at symposiums, and offering support for grant writing techniques and
letters of support for projects. Some examples include the Countryside Program
from Cleveland State University, First Energy on a stream restoration project,
and recently the Friends of Big Creek Wetland Symposium.

Community Organizations

The Watershed Partners are in the process of beginning to provide educational
speaking engagements to home owners associations and other community
organizations about watershed stewardship and environmental health. The
group has already given presentations to the Twinsburg Rotary Club and Garden
Club, and the Kent Lion’s Club. Further, the group understands that within the
last few years environmental information is finally becoming mainstream. With
the media sensationalizing catastrophic weather events, higher gas prices, the
controversial topic of global climate change, flooding, economic downturns due
to finite resources, and the renewed interest in becoming a self-sustaining society
has created endless opportunities to partner and become “experts” on these types
of issues. Partnering with community organizations to further sound
environmental practices will be crucial to making strides in the watershed toward
increases in water quality. In addition, these organizations can help make the
connection between public health, environmental health, and economic stability.

Educational Institutions or Educators

The Tinkers Creek Watershed Partners find it vital to the sustainability and
credibility of the organization to work with educational institutions to create
partnerships for funding opportunities for projects, to assist in classroom
education, and create future opportunities to further the group and its mission.
We have elected an instructor from the Cuyahoga County Community College
(Tri-C) to the Board, as well as, Board members who have educational
backgrounds. The group has given several presentations to AP science classes on
the impacts of storm water, climate change, and the built environment toward
watershed management. In addition, the group has also been a guest speaker
twice for the Ohio State University School of Natural Resources Honors program
discussing how human decision making has influenced environmental health and
watershed management. The Economic Wetland Valuation study also partnered
with Auburn University by using some existing models to focus on natural
resource valuation techniques. The Watershed Partners have also partnered with
Tri-C Eastern Campus to host the 2008 Northeast Ohio Stormwater Conference.
The group will continue to partner with educational institutions both in and
outside of the watershed to work on projects, group sustainability, and most
importantly educating the public.
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B. Mission Statement

Mission:

To increase awareness and build support for the preservation and improvement
of water quality, land use and habitat value throughout the Tinkers Creek
Watershed by offering technical, educational and NPDES assistance to the
communities that use and depend upon the wellbeing of their natural resource.
Goals:

Improve the appreciation and understanding, to community officials, regarding
the natural and monetary value of protecting their water resources.

Promote low-impact and conservation development practices that demonstrate
the tenuous balance between environmental integrity and human progression.

Educate watershed communities about the daily activities and habits that
individuals perform which negatively impact their surrounding natural
environment and provide alternative approaches to those practices.

Encourage a “no-net-loss” wetland mitigation policy where mitigation remains
localized within the watershed rather than “outsourced” to other counties.

Lead a watershed based approach to decision making which advances the concept
of connectivity between the different political jurisdictions within the watershed.

Increase recreational opportunities by connecting greenways, corridors, and
bike-paths between the different jurisdictions within the watershed.
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C. Organizational Structure

[ Cuyahoga County Board of Health ]

Tinkers Creek Watershed Coordinator
- J
Tinkers Creek Watershed Partners ) ( Marketing/Public Relations Committee ]
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- J (.
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Figure 15: Tinkers Creek Organizational Structure

The Watershed Coordinator for the Tinkers Creek Watershed Partners is housed
at the Cuyahoga County Board of Health. The Watershed coordinator takes
direction directly from the Board of Directors from the Watershed Partners. The
Coordinator takes specific orders from the supervisor and management at the
Board of Health. Therefore, the Coordinator is managed by the Board of Health
but functions as the “face” of the Watershed Partners and performs the functions
set forth by the Watershed group. The group has a Chair, Co-Chair, Secretary,
and Treasurer, as well as, a total of 15 Board members. The group consists of
three subcommittees which meet bi-monthly to discuss progress of their
committee focus. In addition, the Board meets quarterly and discusses the
direction of the group.

Legal Status
The Tinkers Creek Watershed Partners are a 501c3 non-profit, tax exempt
organization.

Partner Roles & Responsibilities Defined

The Tinkers Creek Watershed Partners act as the non-profit educational and
advocacy group to the communities in the watershed. It is the goal of the
organization to provide educational presentations, outreach activities, programs,
and stances on environmental issues which impact water quality and the health
of the stream and its residents. The group will act as a liaison between the
community and federal/state entities to support the communities stand on issues
pertaining to the environment.
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The Cuyahoga County Board of Health (CCBH) acts as the house for the
Watershed Coordinator and provides administrative support to the group.
Recently, the two entities have been focusing on separating their roles and
defining the term “support”. Further, CCBH will continue to provide printing,
postage, GIS, and volunteer assistance to the Watershed Partners. Also, CCBH
has written grant proposals for implementation projects within the watershed
and will continue that collaboration when opportunities arise.

The Ohio EPA NEDO provides valuable assistance to the Watershed Partners
through technical support and regulatory guidance. The Watershed Partners will
continue to receive data and scientific support to bolster implementation
strategies and overall Watershed Management activities.

The Portage, Summit, and Cuyahoga County Soil Water Conservation Districts
continue to assist the Watershed Partners in providing technical data to the
group to help develop sound Watershed Management techniques, as well as,
assist in providing educational outreach opportunities to the communities within
each entities jurisdictions.

Operational Procedures & Bylaws

The Tinkers Creek Watershed Partners (TCWP) operates as an independent
entity from the CCBH which houses the Watershed Coordinator. Group
functions and activities are based upon discussion and inclusion into the decision
making process. Often, volunteer organizations exclude volunteers who do not or
can not afford time to be more involved. The TCWP find that including personnel
into all group activities, functions, and communication provides the best scenario
for cohesiveness and interest in group functions.

Because of having an all volunteer Board, life often creates change which
disallows a Board member to participate. Sometimes Board members will
continue to serve but only in a guidance fashion. Others may be able to
participate more extensively and give more time. Sometimes Board members will
resign and the need to fill those positions arises. From the beginning of the
organization, the group has sought to find members who could provide
professional backgrounds and expertise to the group. As this is still an evolving
process, new members will be added as term limits and resignations occur.

Group Decision Making Process

Decision making within the Watershed Partners organization consists of a
majority vote. The voting initiatives can be conducted either at a Board meeting
or by an email vote with a majority vote being the decision maker. The 15
member Board of Directors provide input and insight into decision making
functions. The odd number of Directors is meant to provide a tie-breaking vote if
necessary. Decisions are made based upon the economic sustainability of the
organization, public relations, educational components, time commitment, and
most importantly the benefit to Tinkers Creek. Recently, another factor has been
discussed and is beginning to be included within these decision making
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parameters which is the role public health has in the organizations mission.
Making the connections between educating the public about environmental
stewardship and how the health of the environment will impact them and future
generations is something the group will continue to focus on in the future.

Contact Information

Mike McNutt

Watershed Coordinator

Cuyahoga County Board of Health
5550 Venture Dr.

Parma, OH 44130

Work Phone: 216-201-2001, x1224
Work Fax: 216-676-1317

Work Cell: 216-701-2323

Email: mmcnutt@ccbh.net
Website: www.tinkerscreekwatershed.org

Because the Watershed Coordinator is housed at the Cuyahoga County Board of
Health another address can be used to exchange information with the Tinkers
Creek Watershed Partners:

Tinkers Creek Watershed Partners
P.O. Box 444
Twinsburg, Ohio 44087

In addition, the current list of current Board members, as of 5/20/10, is as
follows:

Sandy Barbic, Summit Soil and Water Education Specialist

Ana Burns, Environmental Consultant, Davey Resource Group

Justin Czekaj, Chairman, City Engineer, City of Aurora

Martine Divito, Economic and Community Development Director

Chad Graber, Treasurer, Civil Engineer, Forsesight Engineering

Joshua Herchl, Vice Chairman, Sanitary Market Manager, Advanced Drainage
Systems

Jim Kusner, Project Engineer with the Cuyahoga County Sanitary Engineering Division
Jeff Pritchard, Director of Planning, Zoning and Economic Development, Streetsboro
Carla Regener, Secretary, Environmental Planner, Cuyahoga County Planning
Commission

Stacey Yanetta, Environmental Scientist

Mayor Marlene Anielski, Mayor of Walton Hills

Charles Uray, Transportation Planner, Concerned Citizen

D. General Plan Contents

The Tinkers Creek Watershed Action Plan provides a snapshot of the “State of the
Watershed” by utilizing ODNR Appendix 8 guidelines. This plan discusses
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watershed impairment problems described in the Lower Cuyahoga TMDL and
focuses on realistic problem solving strategies which will provide opportunities to
initiate implementation projects to restore habitat, stream function, and water
quality to the watershed. These strategies not only include actual
implementation projects, but will also employ an aggressive educational
campaign to instill the need to have the health of the watershed involved within
the local decision making processes regarding development and redevelopment.

Outline of Plan

Watershed Inventory: A description of the geological, environmental, social,
cultural, land use, and biological influences that have both historically occurred
and may occur within the Tinkers Creek Watershed. In addition, the inventory
will provide a background of previous decision making and thus provide a
template to follow when addressing future problem solving within the watershed.
The watershed has been divided into 13 sub-watersheds which will assist in
strategizing restoration opportunities. These opportunities will vary depending
upon imperviousness, available land use opportunities, local participation,
conservation willingness, and educational awareness.

Impairments

The information provided in this section will assist in determining the problems
facing the Tinkers Creek Watershed regarding water quality, habitat degradation,
beneficial use impairments, recreational opportunities, and other environmental
concerns. The Lower Cuyahoga TMDL will be used to provide data within this
section, in addition to, the Kerr + Boron Land Use Study.

Water Restoration and Protection Goals

Realistic goals and strategies to improve water quality within the Tinkers Creek
Watershed will be discussed within this section. These strategies will focus on
the impairments and issues from studies performed within the watershed.
Additionally, the role of public health within these restoration goals cannot be
under stated. The future of watershed management must incorporate the
additional function of how public health and environmental health need to
coexist both within restoration and future development/redevelopment
strategies.

Implementation
This section focuses on how to perform the goals set forth within this plan.

Endorsement of Plan by Key Watershed Partners

The definition of key watershed partner’s means acceptance from the Ohio EPA,
ODNR, local SWCD'’s within the watershed, land conservancy groups, other non-
profit organizations, and other sources of funding for implementation of the goals
and strategies set forth within this plan.
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Adoption of Plan by Local Units of Government

This plan will be presented to local governments after an initial review by the
Ohio EPA and ODNR. Public meetings will be held to garner local input to the
buy-in process this plan needs to become adopted. All 24 communities within
the watershed will be asked to participate in this planning process. Highlights of
the issues facing the watershed and the corresponding implementation strategies
will be presented to gain local insight into focusing this plan toward acceptance at
the local level. As environmental concerns increase, the economy taking a down
turn, and the concept of sustainability becoming more important to the economic
viability of the watershed, watershed management and the economic benefit of
natural resources will become more important than in any time in history. This
plan will be used to accelerate the process of making the leap toward combining
human and environmental health into future decision making processes.

Information/Education Component for Public Understanding and
Encourage Early and Continued Participation in the Plan

As stated within this plan, aggressive educational efforts will be needed to alter
an ideological mindset that exists within the watershed. For too long, decision
making has been based around controlling nature rather than coexisting with it.
Because of the recent media attention given to global environmental issues, this
educational process will focus upon how those global issues are impacting the
watershed communities, governments, and residents. To be successful, this plan
will need to include all relevant stakeholders as the implementation phase begins
to take shape. Additional participation will be needed as the plan moves toward
endorsement and use.

I1l. Watershed Inventory

Introduction

In order to solve problems one must
look to the past to establish a
foundation of what has transpired, if
the problem is reoccurring, and what,
if any, measures have been taken to
solve the issue at hand. Northeast
Ohio was once a booming
manufacturing hub where both men
and women worked with their hands to
build and create steel, cars, engines, s = = -
paint, mine salt, and transport those materlals natlonally and abroad Little, if
any, attention was given to the broader implications of those actions toward the
environment. While Cleveland and the surrounding region were critically
important to manufacturing and the production of goods and services the
concept of sustainability was not invented. Booming economic viability took
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center stage in this region since the 1800’s. Only within the last 40 years has this
region seen an exponential decline from its once prosperous heyday.

Since those times, Cleveland has become a City where those manufacturing jobs
have moved elsewhere leaving a decaying infrastructure and no direction for the
future. Because of the historic practices of times past, the natural resources in
Northeast Ohio have paid a high price. The most visible being the Cuyahoga
River catching fire on several occasions. Clearly, most urbanized streams in
Northeast Ohio are polluted with man made products or from man made
influences. Tinkers Creek is no exception. However, since 1969, the last time the
Cuyahoga caught on fire, significant steps toward environmental stewardship
have been and are being discussed; the most significant being the creation and
adoption of the Clean Water Act in 1972.

Current trends are demonstrating that the public and political factions of
Northeast Ohio hold natural resources and the accessibility to those resources in
high regard. This inventory section will look at the different facets of the Tinkers
Creek Watershed including biological, cultural, chemical, and the physical
characteristics that comprise this tributary to the Cuyahoga River. As discussed
in earlier sections, the connection between environmental health and public
health cannot continue to be overlooked. If we are to sustain our communities
for the future, environmental health must be a high priority in all decision
making processes. The idea that “Clean Water Makes a Health Community” is
quite relevant to watershed management. Environmentalists are not just
passionate advocates for the earth; they are becoming conduits to foster
discussions about a much needed and urgent change that must commence for the
future stability of our region and the global stability of the planet.

The following information will be used to provide a foundation to build upon by
examining the past and current status of the Tinkers Creek Watershed in order to
make sound judgments toward watershed restoration, educational, cultural, and
water quality goals and to implement those goals to begin repairing the damage
from past decisions and lifestyles.

A. Tinkers Creek General Watershed Description

Tinkers Creek main stem is approximately 30 miles in length and the watershed
consists of 13 smaller tributary watersheds. 24 separate communities comprise
the watershed and 4 different counties. The northern section of the watershed is
highly urbanized while the middle is fairly sub-urban and the southern sections
somewhat rural. The watershed drainage area is 96.4 square miles and the
drainage pattern flows in several directions. Some small headwater tributaries
flow south, while others flow north. Ultimately, the stream reaches its final
destination in Valley View where it meets the Cuyahoga River. The watershed is
nestled between the Cuyahoga and the Chagrin Rivers and is the largest tributary
to the Cuyahoga River.
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Elevations in the watershed vary, with the highest elevation point being 1200 feet
above mean sea level, and the lowest elevation point lying at 620 feet above sea
level, where Tinkers Creek flows into the Cuyahoga River. The watershed lies on
a glaciated plateau, which consists predominantly of silty loam and clayey loam
soils. Portions of the stream are on bedrock, which form waterfalls that act as a
natural barrier to the passage of fish. The lower stream portions have carved the
Tinkers Creek Gorge, which is listed as a National Natural Landmark within the
National Park Service’s program. (Source: Ohio EPA, Division of Surface Water),
(Source: Kerr + Boron (Tinkers Creek Watershed Conservation Priority Plan).

Because of global climate change, Tinkers Creek may experience an increase in
growing seasons, increased rainfall amounts, increased cloudiness, and an influx
of exotic species which will compete with local flora and fauna.

Geology of Tinkers Creek

Topography
Slopes vary greatly within the Tinkers Creek Watershed. They range from steep
gorge areas where the river has cut its way down through the bedrock, to gentle
slopes, flat areas, marshes and wetlands. Rock outcroppings exist in several
areas. The pattern of slopes within the watershed is gentle, with the steepest
gradients found along the stream banks, and where Tinkers Creek flows into the
Cuyahoga River.

Deeply incised and steep slopes e L
define the valleys and gorges nearer =g
the confluence point, partially as %,
result of increased downstream
erosion, due to higher water flows
Slopes are mapped using a scale that
ranges from flat to steep. Steep slopes
generally have the highest erosion

k

£

potential from runoff, or from channel
undercutting of the stream banks.

Identifying the steepest slope areas that either
would contribute to higher erosion potential or
offer the most value for sensitive and unique
habitats is a focus. For example, many portions
of the middle Tinkers have steep slopes that
create waterfalls and other unique topographic

Figure 16: Tinkers Creek High/Low areas.
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Tinkers Creek Topography
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Figure 17: Tinkers Creek Topography Map
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Figure 18: Tinkers Creek Slope Ranges
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Figure 19: Ohio Elevation Map
Geologic Features

About 70,000 years ago, after a long, warm interglaciation following the Illinoian
glaciation, ice once again began to build in northern Canada and slowly advance
About 70,000 years ago, after a long, warm interglaciation following the Illinoian
glaciation, ice once again began to build in northern Canada and slowly advance
southward. This was the beginning of the last major glaciation in Ohio. By about
24,000 years ago, the Wisconsinan glacier reached Ohio and by about 18,000
years ago, the ice had reached its maximum southward extent, covering nearly
two-thirds of the state. As the climate once again warmed, the Wisconsinan
glacier began to melt and retreated northward, finally leaving Ohio about 14,000
years ago. Much of the landscape in the glaciated portion of Ohio is the result of
the Wisconsinan glacier. Thick deposits of till, deposited as ground moraine, sand
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and gravel outwash from the melting glacier along larger stream courses, lobate

ridges or hills of till are recessional moraines, marking a pause of the retreating

ice, and other features prominent in Ohio record the presence of this massive ice
sheet only a few thousand years ago.

The Lake Erie basin is underlain by
Silurian and Devonian carbonates
(limestone and dolomite) on the west
and by Devonian shales on the east.
The carbonate rocks are generally
more resistant to erosion than are
the shales; therefore, the western
basin is comparatively shallow,
averaging less than 25 feet in depth.
Glacial ice was able to scoop out to a
greater extent the less resistant
shales underlying the central and
eastern basins. The deepest point in
Lake Erie is 210 feet in the eastern
basin.

"The detailed history of the Lake Erie
basin can be surmised only from the
time of retreat of the last Pleistocene

PRECAMERIAN

Figure 20: Geologic Map and Cross Section

~glacier, the Wisconsinan, about 14,000 years ago.

| Itis probable that the basin was occupied by lakes
as each of the three earlier ice sheets retreated, but
geologists can only speculate on these events
because the evidence was destroyed by the
succeeding glaciers."

Tinkers Creek is located within the glaciated
Appalachian plateau and has been carved by
glaciers and streams. This region is less hilly and
lacks the rugged quality of the unglaciated
landscape in southeastern Ohio. Following
glaciation, many streams reversed their flow,
cutting new paths throughout the region.
| Evidence of the region’s glacial past includes bogs,
kettle lakes, and a landscape marked by small hills
of sand and gravel called "kames" Today, the area
is marked by smaller tracts of forests, ranging from a few acres to hundreds of
acres. Many of these characteristics are still visible, even in the highly developed
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regions in the Tinkers Creek basin such as Herrick, Beck and Gott Fen'’s located
in Portage County.

Soils

The composition and characteristics of soils within a watershed are important
for their potential impacts on water quality. Some soil properties related to this
are the ability to store nutrients essential to plant growth, their erosion potential,
and permeability, that is, the soil’s ability to allow precipitation to percolate into
the ground and become part of the groundwater system, and for their hydric
value.

Erosion Potential - K-factor

Soils within the watershed are classified and have been analyzed with respect to

multiple attributes. One soil attribute that has been considered was the K-factor.
The K-factor is defined as the soil’s erosion potential, that is, how easily soil may
be removed and transported away by natural processes such as water and wind.

The K-factor is based on the Universal Soil Loss Equation, and represents a
relative index of bare, cultivated soil to erosion. The erosion potential of the
soil is critical as eroded material or silt can be introduced into a stream as a
component of runoff, clouding a stream, negatively impacting natural habitat,
and impairing other stream functions. The potential for soil erosion is also a
factor in the stream gradient, slopes and amount that a stream may incise its
stream bed.

Hydric Soils

Soils defined as hydric have also identified within the watershed. Hydric soils are
those that are typically found in wet or saturated environments, such as the edges
of streams and rivers, or in wetlands. They support hydrophytic, or water adapted
plant life. This type of vegetation provides shelter and habitat for aquatic
organisms, and is part of a healthy riparian system.

Hydrologic Soil Group

Soils are also classified as being in one of four (4) groups which are also
considered. The soil classes or groups are based upon hydrologic properties.
Soils of the same group have similar runoff potential under similar storm and
cover conditions. Soils in the United States are placed into four groups, A, B, C,
and D, and three dual classes, A/D, B/D, and C/D. In the definitions of the
classes, infiltration rate is the rate at which water enters the soil at the surface
and is controlled by the surface conditions. Transmission rate is the rate at which
water moves in the soil and is controlled by soil properties. Definitions of the
classes are as follows:

Hydrologic Soil Group A - Low runoff potential soils Class A soils have a high
infiltration rate even when thoroughly wetted. They chiefly consist of deep, well
drained
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to excessively drained sands or gravels. They have a high rate of water
transmission.

Hydrologic Soil Group B - Soils in this class have a moderate infiltration rate
when thoroughly wetted. They are chiefly moderately deep to deep, moderately
well drained to well drained soils that have moderately fine to moderately coarse
textures. They have a moderate rate of water transmission.

Hydrologic Soil Group C - These soils have a slow infiltration rate when
thoroughly wetted. They chiefly have a layer that impedes downward movement
of water or have moderately fine to fine texture. They have a slow rate of water
transmission.

Hydrologic Soil Group D - High runoff potential soils Class D soils have a
very slow infiltration rate when thoroughly wetted. They chiefly consist of clay
soils that have a high swelling potential, soils that have a permanent high water
table, soils that have a clay pan or clay layer at or near the surface, and shallow
soils over nearly impervious material. They have a very slow rate of water
transmission.

From: U.S. Department of Agriculture, Natural Resources Conservation
Service, 2002. National Soil Survey Handbook, title 430-VI. [Online] Available:
http://soils.usda.gov/procedures/handbook/main.htm. (Source: Kerr + Boron
(Tinkers Creek Watershed Conservation Priority Plan).

L & )
Soil Erosion Potential (K) — Permeability '}\‘\ Hydric Soils Soil Group Classification

Figure 21: Soil Information of the Tinkers Creek Watershed
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Tinkers Creek Watershed Soils
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Figure 22: Tinkers Creek Soils

All BMP’s should recognize the importance of soil as a factor in protecting water
guality. Compaction of soil by heavy equipment during site preparation and
construction results in soils that lose water assimilation capacity and function as
a paved surface. Removal of topsoil during site preparation and construction
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eliminates a very important part of the soil structure. This also reduces water
storage capacity. BMP’s should encourage minimal disturbance outside of actual
construction areas during site preparation. A soils analysis based on properties
and permeability as well as a structural integrity protection plan should be
incorporated into all BMP’s in the watershed.

Prioritizing areas for BMP’s, restoration, and protection according to soil type is
important depending on the context and the watershed. Rural watersheds are
quite susceptible to erosion and agricultural runoff due to the nature of the land
use in those locations. Lake Erie rural watersheds can contribute significant
sedimentation to the lake (i.e. Maumee Watershed) which can assist in the
creation of harmful algae blooms due to the necessity of phosphorus adhering to
the soil particle. Addressing and prioritizing management practices around
highly erodible soils in this context should be a guiding factor in the creation and
implementation of watershed management plans. However, in the Tinkers Creek
Watershed, similar to other urban watersheds, prioritizing restoration work must
be done through partnership and collaboration building rather than focusing on
soil type alone.

This plan has been created with the understanding that impervious land cover,
bacteria, nutrients, and in-stream erosion are the leading water quality degraders
in the Tinkers Creek drainage area. Therefore, while soil chemistry is an
important factor in reducing and understanding fluvial geomorphology, in the
Tinkers Creek context, it is not the guiding principal used to determine
restoration, preservation, and overall management of the resource.

Glacial History

The majority of Tinker's Creek State Park is maintained in its original state as a
swamp and marshland. These wetlands owe their existence to the glaciers that
invaded Ohio during the Pleistocene Ice Age. Glacial features include moraines,
kames and eskers. Moraines were formed when a glacier remained stationary for
a long period of time leaving hills of boulders, sand and gravel. Kames are
deposits of sand and gravel that fell through holes in the ice leaving circular hills.
Eskers are deposits of sand and gravel that dropped through ice tunnels leaving
long serpentine mounds. Many fine examples of these glacial features are found
in the region.

This part of Ohio is known for the number of naturally occurring lakes. Huge
blocks of ice broke free from the glaciers creating depressions which filled as the
ice blocks melted. These are known as kettle lakes. Over the ensuing 10,000
years, these lakes have partially filled with sediment leaving boggy wetlands with
unique assemblages of plants. Buttonbush, alder and swamp white oak are
predominate (www.ohiodnr.com/parks/tinkers/tabid/793/Default.aspx).

Some features of the Tinkers Creek Watershed are a direct result of the glaciers
that shaped Northeast Ohio. Beyond the Fens in Portage County, Twinsburg has
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rock outcroppings dating back to the Wisconsinan period. In addition, the scenic
overlook owes itself to fine sediments which are highly erodible left behind from
the glacier period. These sediments have allowed Tinkers Creek to slowly
entrench itself in a gorge surrounded by cliffs and rock outcroppings.

0 10 20 30 40 50 kilometers

WISCONSINAN ILLINOIAN
| Kames and eskers (14 400 10 24,000 years old) (130,000 to 300,000 years old)

:l Qutwash :] Ground moraine :l Undifferentiated morainic drift

PRE-ILLINOIAN

I:l Lake deposits I:l End moraine (older than 300,000 years)

I:] Undifferentiated morainic drift

Figure 23: Ohio Glaciation History
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Glacial .

Figure 24: Ohio Bedrock Map
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Figure 25: Advance and Retreat of Glacial Ice in the Great Lakes Basin

Source: Article originally published in Michigan Conservation, Special Great Lakes Issue,

July-August 1960, Vol. XXIX, No. 4: Michigan Department of Conservation, Lansing,
Michigan.



B. Biological Features
Landscape Types, Locations & Conditions

The physiographic features of the watershed are those characteristics related to
both the topography and geology of the basin. The topography of the watershed
relates to the physical properties and configuration of the land surface, including
its relief and the position of natural and man-made features. Geology relates to
the physical make-up of the earth’s surface in relation to rocks and other
inorganic material, and the study of the forms and structures that these materials
make up.

Elevations in the watershed vary, with the highest elevation point being 1200 feet
above mean sea level, and the lowest elevation point lying at 620 feet above sea
level, where Tinkers Creek flows into the Cuyahoga River.

Figure 26: Physiographic regions of Ohio
Tinkers Creek is located within

the Glaciated Appalachian
Plateau physiographic region,
which consists predominantly
of silty loam and clayey loam
soils. Portions of the stream
are on bedrock, which form
waterfalls that act as a natural
barrier to the passage of fish.
The lower stream portions
have carved the Tinkers Creek
Gorge, which is listed as a
National Natural Landmark
within the National Park
Service’s program. Carved by
glaciers and ancient streams,
this region is less hilly and

of Ohio

Physiographic regions

lacks the rugged quality of the
unglaciated landscape.

Rare & Endangered Species

The Natural Heritage Database, managed by the Division of Natural Areas &
Preserves' Natural Heritage Program, was started in 1976. It now contains more
than 17,000 records which represent known locations for Ohio's rare plants and
animals, high quality plant communities and other natural features.

Ohio law grants authority to the chief of the Division of Wildlife to adopt rules
restricting the taking or possession of native wildlife threatened with statewide
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extirpation and to develop and periodically update a list of endangered species
(Ohio Revised Code 1531.25).

The first list of Ohio’s endangered wildlife was adopted in 1974 and included 71
species. An extensive examination of the list is conducted every five years.
During this process, the need for an additional state-list category was recognized
and has been designated as "Special Interest.” The name of the previous special
interest category has been changed to "Species of Concern," but retains its
original definition.

The Division uses six categories: endangered, threatened, species of concern,
special interest, extirpated, and extinct, to further define the status of selected
wildlife. These categories and the species contained within them are revised as
our knowledge of the status of Ohio’s wildlife evolves.

Currently there are 14 animals and 57 plants listed within the Tinkers Creek
watershed, they are listed in the Tables 7 and 8 below. Only one animal, the
Indiana Bat is also listed as federally endangered.

State Federal
Scientific Name Common Name Status Status
Catocala gracilis Graceful Underwing E
Gomphaeschna furcillata Harlequin Darner T
Chlidonias niger Black Tern E
Myotis sodalis Indiana Bat E FE
Clemmys guttata Spotted Turtle T
Haliaeetus leucocephalus Bald Eagle T
Condylura cristata Star-nosed Mole SC
Etheostoma exile lowa Darter SC
Hemidactylium scutatum Four-toed Salamander SC
Liochlorophis vernalis Smooth Green Snake SC
Porzana carolina Sora SC
Rallus limicola Virginia Rail SC
Gallinago gallinago Common Snipe SI
Troglodytes troglodytes Winter Wren Sl
State Status Code Description
E State Endandered
T State Threatened
SC Species of Concern
Sl Special Interest
Federal Status Code Description
FE Federally Endangered

Table 7: Rare, Threatened, and Endangered (Animal) Species in the
Tinkers Creek Watershed
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Scientific Name
Hypnum pratense
Tomentypnum nitens
Carex arctata

Carex bushii

Cornus canadensis

Cypripedium parviflorum var. parviflorum

Juniperus communis
Myrica pensylvanica
Sisyrinchium mucronatum
Viburnum opulus var. americanum
Calla palustris

Carex alata

Carex bebbii

Carex diandra

Carex flava

Carex lasiocarpa

Carex straminea
Castanea dentata
Chamaedaphne calyculata
Corallorhiza maculata
Cornus rugosa

Corydalis sempervirens
Equisetum sylvaticum
Eriophorum viridicarinatum
Gentianopsis crinita
Gentianopsis procera
Geum rivale

Larix laricina

Persicaria robustior

State Status Code
E
T
P

State
Common Name Status

Scientific Name

m

Wrinkled-leaved Marsh Hypnum
Fuzzy Hypnum Moss
Drooping Wood Sedge
Bush's Sedge

Bunchberry

Small Yellow Lady's-slipper
Ground Juniper

Bayberry

Narrow-leaved Blue-eyed-grass
Highbush-cranberry

Wild Calla

Broad-winged Sedge
Bebb's Sedge

Lesser Panicled Sedge
Yellow Sedge

Slender Sedge

Straw Sedge

American Chestnut
Leather-leaf

Spotted Coral-root
Round-leaved Dogwood
Rock-harlequin

Woodland Horsetail

Green Cotton-grass
Fringed Gentian

Small Fringed Gentian
Water Avens

Tamarack

Coarse Smartweed

VUV UVUUVOUVOUVOUVUUTUVTOUOUOUODODUODODOMmMmMMMMMMMM

Description
State Endandered
State Threatened
Potentially Threatened

Phegopteris connectilis
Platanthera flava

Poa paludigena
Potamogeton natans
Potentilla palustris

Rhododendron nudiflorum var. roseum

Rhynchospora alba
Salix myricoides

Salix serissima
Shepherdia canadensis
Sphenopholis pensylvanica
Triglochin palustris
Viburnum alnifolium
Zigadenus elegans
Calopogon tuberosus
Carex pallescens
Cypripedium reginae
Deschampsia flexuosa
Elymus trachycaulus
Epilobium strictum
Galium labradoricum
Melampyrum lineare
Melanthium virginicum
Prenanthes racemosa
Salix candida

Solidago squarrosa
Sparganium androcladum
Triantha glutinosa

Common Name

State
Status

Long Beech Fern
Tubercled Rein Orchid
Marsh Spear Grass
Floating Pondweed
Marsh Five-finger
Northern Rose Azalea
White Beak-rush
Blue-leaved Willow
Autumn Willow
Canada Buffalo-berry
Swamp-oats

Marsh Arrow-grass
Hobblebush

White Wand-lily
Grass-pink

Pale Sedge

Showy Lady's-slipper
Crinkled Hair Grass
Bearded Wheat Grass
Simple Willow-herb
Bog Bedstraw
Cow-wheat
Bunchflower

Prairie Rattlesnake-root
Hoary Willow

Leafy Goldenrod
Keeled Bur-reed
False Asphodel

444444 444444447V UVTVTTVTUVTUVTUUTTUTUTUTTVTTUTDT

Table 8: Rare, Threatened, and Endangered (Plants) in the Tinkers Creek
Watershed
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Tinkers Creek Watershed Rare,
Threatened, and Endangered Species
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Figure 27: Rare, Threatened, and Endangered Species
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Invasive Species

The aquatic resource can be impacted by both plant and animal invaders.
Inventories of invasive species have not been conducted for the Tinkers Creek
watershed in its entirety.

Ohio EPA has identified the two most common invasive fish species in collections
from 2000-2008 as gizzard shad and carp. To date, there have been no reports
of any of the Eurasian goby species in the watershed. Carp can become a
nuisance species due to its feeding practice of stirring up stream substrate in
search of food. This can lead to a turbid water column, a problem noted in Pond
Brook.

Other potentially harmful invasive aquatic animal species include zebra mussels,
not yet noted in the watershed, and the rusty crayfish (Orconectes rusticus), most
likely in the watershed. Negative impacts associated with the rusty crayfish are
not known at this time.

A number of plant species have invaded the aquatic/semi aquatic habitat which
may have negative impacts. Their impacts generally result from out competing
native plants resulting in decreased plant diversity, choking off habitat niches,
and chemical impacts associated with decaying biomass. Plant species which fit
this classification include the reed canary grass, narrow-leaved cattail, purple
loosestrife, and Eurasian water milfoil. While present in the watershed, large
scale impacts attributable to these species have not yet been investigated.

C. Water Resources
Climate and Precipitation

Northeast Ohio is located in a temperate zone, characterized by a climate with
distinct seasons, including cold winters, and warm summers. Temperate climates
have precipitation throughout the year. The average winter temperature is 30
degrees Fahrenheit and the average summer temperature is 70 degrees
Fahrenheit. The term hydrologic cycle refers to the process of water movement
from the atmosphere (precipitation) to the earth and its return to the atmosphere
through various processes. As a generalization, total average annual precipitation
is approximately 38 to 39 inches per year across the watershed, which includes
the liquid equivalent of snowfall based on annual data for the last 30 years.
Monthly precipitation varies, with the driest months being January and
February, and the wettest period coming during the late spring and summer
months, April to September. Within the watershed, precipitation is subject to
some variance due to the climatic influence of Lake Erie, particularly as it
impacts snowfall in the winter months due to “lake effect snow”. Areas closer to
the lake and at the higher elevations receive more snow than those further inland.
These differences in snowfall amounts will have the greatest impact during the
spring, when snowmelt contributes to runoff entering the stream system. This

61



also affects the management of Lake Erie, in terms of water level and other
coastal issues.

Surface Water

Tinkers Creek is the largest tributary of the Cuyahoga River and drains portions
of Portage, Geauga, Summit and Cuyahoga counties. Tinkers Creek has a
drainage area of approximately 96.0 square miles, a total stream length of about
30 miles and enters the Cuyahoga River at river mile 16.36.

Tinkers Creek is located in the Cuyahoga River 8-digit HUC (04110002) and
comprises three 14-digit HUCS (Table 9: 04110002-050-030, 04110002-050-
040, and 04110002-050-050) totaling 61,515 acres.

Table 9: Tinkers Creek 14-digit HUCs

HUC-14 Description Subarea

04110002-050-030 | Tinkers Creek headwaters to above Pond Brook 15,935 Acres
04110002-050-040 | Pond Brook 10,179 Acres
04110002-050-050 | Tinkers Creek below Pond Brook to Cuyahoga R. 35,401 Acres

Tinkers Creek becomes increasingly urbanized and effluent dominated as it flows
towards the Cuyahoga River. Physical habitat at the mouth of Tinkers Creek is
capable of supporting a typical warmwater stream fauna; the Ohio EPA habitat
score (QHELI) score was 70.5. The channel was sinuous and well developed, and
contained boulder, cobble and gravel substrates. Woody debris was also present
in the channel. The creek receives inputs from six major WWTPs (flows >1
million gallons per day) in Streetsboro, Aurora, Twinsburg, Bedford, Bedford
Heights, and Solon. Nutrient levels are persistently elevated downstream from
the point sources.

The headwaters of Tinkers Creek are wetland influenced and support fair quality
fish communities, fairly typical of swampy streams. Changes to the watershed
include increased stretches of channelized habitat and increased suburban and
natural barriers to fish migration (i.e., waterfalls located downstream at RM 5.6),
excessive turbidity, or other unknown causes and sources of impairment may
contribute to the NON attainment.
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Tinkers Creek contains
approximately 951
remaining wetlands. The
majority are located in
suburban and generally
rural locations. Most reside
in the Pond Brook sub-
watershed and are of
moderate to high quality.
The economic significance
of these wetlands cannot be
overlooked as they provide
free storm water storage
services to the communities
in which they reside.
However, like all other
developing areas, wetlands
tend to disrupt development
and are filled and removed
to provide area for
structures and parking lots
to exist. Unfortunately,
standard engineering
practices and outdated local
development ordinances do
not recognize and
incorporate wetlands into
development plans.

Figure 28: Tinkers
Creek Wetlands

Sub-Watershed Descriptions/Tributary Names

The HUC subwatershed descriptions are listed above. This section describes
specific streams within the Tinkers Creek basin.

The Tinkers Creek watershed can be divided into a number of subwatersheds as
defined by the topography within the area of the entire watershed. Within the
Tinkers Creek watershed, there are several major distinct sub-watersheds that
can be identified.
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The main subwatersheds described for the Tinkers Creek basin are: Beaver
Meadow Run; Deer Lick Run; Hawthorne Creek; Mud Creek; Pond Brook; and,
Wood Creek. Table 10 summarizes the sub-watershed data.

The upper reaches of the system are generally less urbanized with higher
percentages of wetlands and undisturbed to minimally disturbed land when
compared to the lower more urbanized area. They are currently experiencing
increased development pressure as suburbanization expands into Streetsboro.

Table 10: Major Tinkers Creek Subwatersheds
Sub-Watershed Drainage % Urban/
Area (mi?) Impervious Land

Cover

Beaver Meadow Run 8.05 28.0

Deer Lick Run 3.15 40.5

Hawthorne Creek 5.12 49.3

Mud Creek 6.97 34.2

Pond Brook 15.84 15.4

Wood Creek 3.6 54.7

The subwatershed descriptions below were taken from the 2003 TMDL report.

Wood Creek (Confluence with Tinkers Creek RM 2.44)

Wood Creek is a small, urbanized, high gradient Tinkers Creek tributary. The
headwaters receive urban drainage and wastewater from the Bedford WWTP
and the lower reaches flow through a park. Habitat quality at the mouth (QHEI
= 62) is adequate to support WWH. Nutrient levels (primarily nitrate) were
elevated in 2000 and related to the WWTP discharge. There have been chronic
problems in the past with pollutant spills and sewer overflows in the urban
headwaters. These problems are similar to those found in the Mill Creek
watershed as the Wood Creek and Mill Creek headwaters are adjacent to each
other.

The existing LRW use was based on 1984 results. Steep gradient (91ft/mi.) and
flashy flows were thought to preclude reestablishment of WWH communities.
Fish were absent from 3 sites and macroinvertebrates were very low in density
and diversity. 2000 results at the mouth show slight improvement in fish (IBl=
20/poor) and a significant increase in macroinvertebrate taxa (from O to 30).
The 2000 results, coupled with reanalysis of the 1984 results indicate WWH is
the more appropriate use. Similar small, steep gradient tributaries in the
Cuyahoga River, Euclid Creek, and Chagrin basins are designated or attain
WWH.

Deer Lick Run (Confluence with Tinkers Creek RM 3.72)

Deer Lick Run is a small, severe gradient (93 ft/mile) tributary in the Tinkers
Creek gorge. Waterfalls and shallow, glide-type flow on bedrock preclude the
establishment of WWH fish communities and for these reasons the stream is
designated LRW (Limited Resource Water). Primary Contact Recreation

64



criterion for fecal coliform bacteria and WWH chemical/physical criteria were
met. The nearly inaccessible, and unsampled, mouth of the stream has a lower
gradient and is assumed to be suitable for the designated WWH use.

NON attainment of the LRW designation was due to absence of fish, primarily a
result of small drainage (< 1sqg. mi.), high gradient, and possibly historical
elimination caused by (now eliminated) wastewater discharges.
Macroinvertebrates were fair but improved significantly when compared to the
poor, toxic conditions found during a previous, 1984 survey. If fish populations
had been present historically, they were probably eliminated by the toxic
impacts.

The upper reaches of Deer Lick Run are designate LRW but should be
considered candidates for the Primary Headwater Designation (PHWH)
designation (currently under development) when, and if, the designation is
adopted.

Beaver Meadow Run (Confluence with Tinkers Creek RM 10.62)
Beaver Meadow Run is a small tributary to Tinkers Creek that receives the
discharges from Zircoa and the Solon municipal WWTP. Zircoa discharges to
the very headwaters of Beaver Meadow Run and contributes high loads and
concentrations of dissolved solids to the stream. The stream segment
downstream from Zircoa and upstream from the Solon WWTP was in non-
attainment for both fish and macroinvertebrate communities.

Nutrient levels increased sharply, an ammonia violation was detected, and D.O.
levels declined below the WWTP. The condition of fish (good) and
macroinvertebrates (fair) resulted in Partial attainment downstream from the
WWTP. Macroinvertebrate communities were predominated by nutrient
tolerant forms. Species diversity and EPT taxa richness also tended to be lower
below the WWTP than in other, similar small tributaries in the basin.

Partial attainment in 2000 was an improvement over Non attainment in 1991.
Positive changes appear the result of improved waste treatment and repair of a
broken sewer line. Ultraviolet disinfection replaced chlorination at the WWTP
in 1996.

Pond Brook (Confluence with Tinkers Creek RM 22.51)

Pond Brook is a channelized, wetland stream designated MWH based on its low
habitat quality and ongoing channel maintenance under the Ohio Drainage
Law (ORC 6131) (1991 survey results). The stream is mostly pooled, and receives
drainage from adjacent wetlands, suburban development, and effluent from
two WWTPs. Fish and macro-invertebrates were fair but met the designated
MWH use and is now in FULL attainment of its designated use based on 2000
survey results.
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Ground Water

Further data collection is needed to assess groundwater contamination in the
watershed. Locations within the headwaters area and the middle Tinkers Creek
area could contain groundwater wells which are used by homeowners within
those areas. The following maps demonstrate the underground aquifers found
within the different counties of the watershed.
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Figure 29: Cuyahoga County Groundwater Aquifers
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Figure 31: Summit County Groundwater Aquifers

Flow Regime
No data is available. The Ohio EPA and ODNR have been contacted to find data
sources on this topic.
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Source Water Assessment Plan (SWAP) Information
There are no SWAP designations located within the Tinkers Creek Watershed
boundary.

Sensitivity of groundwater to local sources of contamination per
DRASTIC maps

Tinkers Creek DRASTIC Map

Legend

: Tinkers Creek Watershed
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Pollution Number
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101 - 150

151 -200

Figure 32: Tinkers Creek DRASTIC Map
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The Tinkers Creek DRASTIC Map indicates that most of the watershed has a
moderate to high potential for groundwater contamination.

D. Land Use

Table 11 below lists land cover type by HUC-14.

HUC14 (04110002
050- )

HUC14 Name

Open
Water

Developed,
Open Space

Developed,
Low Intensity

Developed,
Medium
Intensity

Developed,
High
Intensity

Barren
Land

Deciduous
Forest

Evergreen
Forest

Grassland/
Herbaceous

Pasture/ Hay

Cultivated
Crops

Woody
Wetlands

Emergent
Herbaceous
Wetlands

-030

Tinkers Creek headwaters to
above Pond Brook

1.0%

16.9%

26.4%

4.8%

1.4%

6.1%

8.5%

0.1%

3.5%

0.6%

29.3%

1.3%

0.1%

-040

Pond Brook

0.0%

52.6%

31.9%

2.6%

0.0%

0.0%

9.3%

0.0%

3.3%

0.0%

0.0%

0.3%

0.0%

-050

Tinkers Creek below Pond
Brook to Cuyahoga R.

0.7%

32.1%

34.1%

6.7%

3.6%

0.0%

19.0%

0.5%

0.6%

1.3%

0.1%

1.0%

0.3%

Table 11: Land Cover Type by HUC-14

As is shown in the above table, the watershed has experienced a fair amount of
development over the years. Continued development pressure still exists within
the watershed.

Urban/Impervious Cover

Impervious cover was partially listed above by subwatershed. Table 12 below lists
impervious cover by HUC-14.

Table 12: Impervious Cover by HUC-14

%Impervious

HUC-14 Acres Description Cover
4110002-050-030 15922.6 | Tinkers Creek headwaters to above Pond Brook 9.29
4110002-050-040 10170.8 | Pond Brook 12.29
4110002-050-050 35374.6 | Tinkers Creek below Pond Brook to Cuyahoga R. 23.30

Home Septic Systems

The majority of HSTS located in the watershed are clustered within areas which
are still less urbanized and are continuing to be sewered. These locations are

continuously monitored by the local health departments for illicit discharges.

Health departments are mandated by State regulations to enforce procedures for
fixing failing systems or assisting in replacing outdated systems. Additionally,

the City of Aurora will be providing locations for the known systems within their
jurisdiction to complete the map. There are 2,101 known HSTS in the watershed.
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Figure: 33: Tinkers Creek Watershed Home Sewage Treatment
Systems



Park Lands (Forest)

The Tinkers Creek watershed is fortunate in that it has protected lands at the
federal, state, county, and local levels. The National Park Service has protected
lands at the mouth of Tinkers Creek which total 380 acres. Tinkers Creek State
Park managed by the Ohio Department of Natural Resources totals 786 acres.
Cleveland Metroparks has protected parkland totaling 2300 acres within the
watershed. The Metroparks Serving Summit County has protected 1662 acres,
the majority within the Pond Brook Subwatershed. It should also be noted that
the City of Twinsburg is also an active partner with Summit County Metroparks
through assistance by land purchase in the creation of Liberty Park.

The above protected areas total 5128 acres, or 8.18% of the watershed (total area
62,681 acres). This preserved land calculation does not include areas within the
jurisdiction of local parks and the Tinkers Creek/Western Reserve Land
Conservancy, which could easily total an additional 1,000 acres.

Agriculture

No large-scale agricultural operations exist in the Tinkers Creek Watershed. A
very few small agricultural plots however are present in the headwaters area
(HUC#4110002-050-030) but do not seem to be utilized routinely.

Water

Because crop cultivation and agricultural are not predominate land uses in the
watershed, surface water and ground water are not utilized for irrigation
purposes or for agricultural applications.

Non-Forested Wetland

According to the Tinkers Creek Wetland Prioritization Plan 2007/2008, 951
wetlands had been identified. Of those wetlands, 421 are thought to be non-
forested. Of the non-forested wetlands in the watershed, the total acreage for
those identified is 2,224 acres. Below is an example of a palustrine non-forested
wetland.

TP LR e o e e o

Figure 34: Palustrine
Non-Forested
Wetland
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Barren
N/A

Protected Lands
See Section 1 page 13.

Land Protected by Private Foundations or Land Trusts

Name Acres County Community Year
Aurora Wetlands 11 119.00 Portage Aurora 2005
Aurora Wetlands 130.00 Portage Aurora 2005
Aurora Wetlands 111 117.00 Portage Aurora 2005
Peterson 39.00 Summit Twinsburg Twp. 2004
Bainbridge Four Corners 44.00 Geauga Bainbridge 2002
1-480 Preserve 32.00 Summit Twinsburg 1997

Twinsburg Bog 43.00 Summit Twinsburg 2002
Henderson 3.00 Summit Hudson 2004
Winterberry Heights 6.00 Summit Hudson 1994

Bissell 50.00 Portage Aurora 2006
Snowy White Egret 48.00 Portage Streetsboro 2006
Solon Wetlands 7.00 Cuyahoga Solon 2002
Rynearson 21.00 Portage Streetsboro 2007
Glenwillow Wetlands 15.00 Cuyahoga Glenwillow 1999

Geis 51.00 Portage Streetsboro 2002
Henry South 63.00 Geauga Bainbridge 2001
Chagrin Highlands 45.00 Cuyahoga Beachwood, Highland Hills, | 2002

Orange, Warrensville

Table 13: Western Reserve Land Conservancy Protected Lands

There is approximately 43,288 centerline linear feet of Tinkers Creek within the
City of Twinsburg. Of which 81.85% of the eastern bank is adjacent to City owned
land, Conservancy land or covered by a conservation easement. On the western
bank 74% is adjacent to City owned land, Conservancy land or covered by a
conservation easement. The remaining percentage on both banks is adjacent to
privately owned lands.
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Figure 35: Preserved Lands of the Western Reserve Land Conservancy
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Status and Trends (Historical, Current, and Projected)

The Tinkers Creek Watershed is highly urbanized and is continuing to be
developed for both commercial and residential purposes. Historically, the
watershed has been heavily influenced by industrial practices in the north and
agricultural practices in the south. Due to the population growth and the
expansion of the City of Cleveland, the watershed experienced steady outward
growth for decades. However, because of trying economic times, the loss of
manufacturing jobs, and high unemployment, the watershed is no longer seeing
rapid development or redevelopment. Many locations within the watershed sit
idle, waiting for more prosperous times to arrive. Although construction has
slowed, the timing is opportune for land trusts and other conservancies to
purchase property at lower market value pricing or offer a land owner immediate
sales opportunities.

Brownfields/Regulated Sites
There are no federal Superfund sites within the Tinkers Creek Watershed.

E. Cultural Resources

The History of the Tinkers Creek Watershed is typical of other urban watersheds
throughout the United States, first facilitating the establishment of the earliest
settlements with hydrological power and transportation options and then
experiencing the outward migration from the central city into the suburbs and
neighboring counties to the far reaches of the watershed. Today much of the
Tinkers Creek Watershed is developed with a variety of land uses, mostly
suburban residential development. The creek has the same problems as other
urban streams, sedimentation, rapid runoff from impervious surfaces, high
nutrient loads and numerous sewage treatments plants that discharge their
effluent into the creek. On the other side of the coin, the Tinkers Creek
Watershed is blessed with a generous amount of park land and protected natural
areas within it's borders.

Historical Perspective

Prehistoric History

The Tinkers Creek Watershed as we know it today started to take shape during
the last glacial period when the Wisconsin Glacier covered much of Ohio over
22,000 years ago. The landscape today was formed when massive ice sheets were
carried south from Canada creating the lakes, hills and valleys of the watershed.
Some of notable glacial relics within the watershed are Geauga Lake, Herrick and
Gott Fens. Many of the State listed species of plants found in the watershed were
commonplace during the last glacial period but now are relegated to niche
environments.

Approximately 9,000 year ago the first human inhabitants moved into the
Tinkers Creek Watershed attracted by the abundant wildlife and rich
bottomlands. Over the next several thousand years various native peoples called
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the Tinker Creek Watershed home as evidenced by archaeological activities
within the area. The steep bluffs along the lower portion of the creek offered
additional protection to hillside fortifications and the rich soils of the river
bottoms produced abundant crops. Numerous salt licks located throughout the
watershed provided much needed salt for consumption as well as an attraction
for wildlife which the natives readily hunted.

The Erie Indians inhabited much of Northern Ohio including the lands within the
watershed when the very first European came to this area. The earliest written
accounts of the Erie were from French Trappers and Jesuit Priests. As European
demand for beaver pelts grew the tribes to the East began to make forays into
Erie Country in search of new lands where the beaver had not been depleted.
Tensions rose between the Erie and their cousins, the Iroquois to the east. In
1652 the Iroquois Nation and the Erie went to war. With superior numbers and
weapons, the Iroquois by 1660 defeated the Erie opening up vast lands to trap
and hunt in. From this point on in history no one Indian tribe occupied the land
within the watershed. Various tribes from the Greater Region traveled through
and hunted here, it was a great no man’s land until European settlement came.

1796 — 1915

In 1796 Moses Cleveland arrived to survey the Western Reserve, land claimed by
the State of Connecticut. With their arrival, the land and water resources would
never be the same. Changes in the landscape would take place, no longer would
the land be used in a sustainable way, the Europeans saw the land as an resource
to be exploited for their benefit. The very name of the creek comes from the
tragic drowning of Joseph Tinker, one of the members of Moses Cleveland’s
survey party that drowned in the mouth of the Cuyahoga River where it meets
Lake Erie. Soon after the establishment of the Village of Cleveland, the first
community in the Western Reserve, a stage coach route was created to link
Cleveland with Pittsburg using an old Indian path, the Mahoning Trail. Because
the horses that pulled the stage coaches needed to changed every twenty miles,
cities like Bedford and Hudson sprang up to meet that need. Both communities
are approximately 20 miles apart from each other and the City of Cleveland.

The City of Bedford, founded in 1797 is the oldest community in the watershed
followed by the Cities of Hudson and Aurora both established in 1799, the
remainder of the communities were largely rural townships and stayed that way
for much of the 1800’s. As more settlers arrived in the watershed the forests
gave way to farms. Because of the relative shallow nature of the creek, it could
not be used for transport. The creek did benefit the City of Bedford by providing
water power which supported several mills and an electric power plant just above
the Great Falls of Tinkers Creek, this industrial complex operated between 1821
to 1915.

Other industrial activities during this period in history included the quarrying of
the Berea Sandstone in Bedford and Walton Hills and Sharon Conglomerate in
Twinsburg. Much of the stone was fashion into foundation blocks that support
the oldest buildings in the region. Quarry operations started to wane at the turn
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of the 20th century as other construction materials like concrete began to replace
stone.

Much of the land within the watershed until now was used for agricultural
purposes, there was very little residential development during this time in period.
With the removal of the forests, soil that was once held in place by a network of
tree roots now flowed freely into the creek from farming activities. The draining
of the wetlands and fens that once filtered storm water runoff were eliminated for
increased farmland, siltation of the water in the creek commenced. Also, any cool
water species of fish if they did reside in the creek probably died off as a result of
the removal of the forest canopy causing the temperature of the water to rise
along with an increase in silt runoff choking the water and creek bed.

1916 — 1941

With the advent of the automobile new changes in land use began to occur. The
number of roadways and their design changed dramatically. Gone were the dirt
and gravel road used for the horse and buggy. With an ever increasing number of
automobiles on the road the nature of their design changed to concrete and
eventually to asphalt, both impervious type of pavements that increase the
volume of storm water runoff directly into the creek and it’s tributaries.
Residential development started to expand in the nearest suburbs of Cleveland,
communities like Maple Heights and Oakwood began to grow as well as an
increase in the population in the City of Bedford, but much of the land use was
still in agriculture. The Cleveland Metro Parks were established during this time
period and started to acquire land along Tinkers Creek, primarily within the
Tinkers Creek Gorge area in the lower reaches of the watershed.

1942- 1960

During the Second World War many heavy industries opened along Northfield
Road in Bedford and Walton Hills and also along Solon Road in Bedford, this
began a period where large “war time” industries sprang up to meet the nation’s
military needs. New industrial pollutants began to effect the water quality of the
Creek, many were man made chemicals developed during and shortly after World
War Two. Old timers living in the area began to lament the loss of the small
mouth bass that used to inhabit the deeper pools in the creek. Bass populations
began to disappear during the 1940’s. After the war auto dealerships moved onto
Broadway Ave. eventually creating the now famous Bedford Auto Mile. Also
suburban growth began in earnest when returning GI's began to move out of
Cleveland proper to suburbs like Bedford Heights, Oakwood, Maple Heights,
North Randall and Warrensville Heights, growth in those communities increased
significantly during the mid 1940’s to 1960.

1960 — 1970

With the establishment and construction of the nation’s interstate highway
system communities like Solon, Twinsburg, Macedonia, Aurora and Hudson
began to grow rapidly. Freeways now placed outer ring suburbs within an easy
drive from downtown Cleveland and other employment centers. Cities like Solon
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and Twinsburg began to attract large industries because of their close proximity
to 1-422 and 1-480 further stressing the creek. New suburban subdivisions
sprang up throughout much of the watershed by this time. Another major impact
to the water quality of the creek was the establishment of two regional landfills
one in Solon and the other in Glenwillow, both of which directly border it.

1971 — Present

Suburban expansion has continued moving southward into the communities of
Northern Summit and Portage Counties, cities like Twinsburg saw explosive grow
throughout the 1990’s. For several years, Twinsburg was the second fastest
growing City in the State of Ohio. The development fringe is now into Aurora,
Twinsburg Township, Glenwillow and Streetsboro, the outer reaches of the
watershed and the head water region of the watershed. Today almost all of the
land in the watershed is developed with a population of over 250,000 and
growing, with a significant amount of industry in areas of Bedford, Bedford
Heights, Walton Hills, Twinsburg, Aurora, Streetsboro, Glenwillow and Solon.
On a positive note, land conservation efforts by the Cleveland Metro Parks, The
Metro Parks Serving Summit County, The National Park Service, the State of
Ohio, several local communities and conservation organizations have actively
secured land throughout the watershed for the purpose preserving it. Thousands
of acres have been protected from development, much of that land is along the
Creek itself.

Recreational Resources

The Tinkers Creek Watershed is blessed with an abundance of publicly owned
and protected land. Presently there are over 5,530 acres of land publicly owned
and protected land within the Tinkers Creek Watershed. Various jurisdictions
like the Tinkers Creek State Park and State Nature Preserve, The Cleveland Metro
Parks (Bedford Reservation), The Metro Parks Serving Summit County (Liberty
Park & Nature Preserve), and many of the Cities within the watershed all
contribute to the land protection process. This does not include the Cuyahoga
Valley National Park which contains another 33,000 acres, part of which lies
within the lower portion of the watershed. Some of the publicly owned park land
in the Tinker Creek Watershed:

Cuyahoga Valley National Park 33,000 acres (partly in the watershed)
Hudson Springs Park 260 acres

Tinkers Creek State Park 355 acres

Tinkers Creek State Nature Preserve 786 acres

Twinsburg City Parks 418 acres

Herrick Fen 140 acres

Liberty Park & Nature Preserve 1,400 acres

There are many smaller municipally owned parks and play grounds that are too
numerous to mention. In addition to publicly owned and accessible land, there
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are private organizations also working to protect sensitive lands throughout the
watershed, most notably the Western Reserve Land Conservancy.

Virtually any type of outdoor activity can be accomplished within the various
parks in the Tinkers Creek Watershed. Some of the activities offered by the park
districts include hiking, swimming, fishing, canoeing, sledding, cross country
skiing, bird watching, horse back riding, and various organized sports. Many of
the larger park districts have paid naturalists on staff that provides additional
services to the residents in the watershed like guided hikes and interpretative
programs.

Much of the park land actually borders the creek itself offering miles of public
access to Tinkers Creek and many of it’s tributaries and well as protecting the
riparian zone of the creek from development and disturbances.

For an urban stream where much of the land within it's borders is developed, the
Tinkers Creek Watershed is fortunate to have thousands of acres of land under
permanent protection by a host of government agencies, jurisdictions and private
land protection organizations. Many of these park districts and private groups
continue to seek additional acreage to protect especially along State Route 82 and
Old Mill Road in Twinsburg Township and Aurora and in the headwaters area in
Streetsboro.

F. Previous and Complimentary Efforts

No significant water quality efforts have been implemented within the Tinkers
Creek Watershed. However, studies such as the NEORSD R.1.D.E. study, the
USGS Stressor Study, and the Kerr/Boron Land Management study all have
provided useful information to focus water quality initiatives.

Current Efforts that will help meet water quality standards

Hudson Stream Restoration Project

The Tinkers Creek Watershed Partners, Cuyahoga County Board of Health, City
of Hudson, and the Hudson High school have submitted and have been awarded
a 319 grant to perform a stream restoration project on 2,000 lineal feet of an
unnamed tributary to Tinkers Creek. This project will produce an increase in
water quality due to the design of the project. The stream, in its current state, is
channelized and therefore does not have access to its floodplain and increases
sediment loss downstream due to the cutting characteristics of the channel flow.
This restoration project will provide additional water storage capacity in a
constructed wetland area, provide access to its floodplain, create an outdoor land
lab for the High school, and foster additional habitat such as vernal pools, and
aquatic areas for amphibians and fish.
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Liberty Park Restoration Project

Metro Parks Serving Summit County has restored 6,500 feet of the main channel
of Pond Brook (HUC # 4110002-050-040). Additional planned restoration will
see construction on 2,500 feet of a small tributary to Pond Brook and will also
begin the design work for a second tributary (about 2,000 feet). The main
channel of Pond Brook and its tributaries have all been historically ditched. In
addition, restoration of approximately 200 acres of wetlands has been done to
date. Most of this work is being funded via mitigation dollars from the Ohio DOT,
US Army, The Cleveland Clinic, and a private land developer. The first tributary
is being funded via a 319 grant.

Today, Metro Parks, Serving Summit County and The City of Twinsburg, have
embarked on an ambitious effort to restore the habitat and ecological integrity of
this waterway and hundreds of acres of riparian wetlands. To date, over one
mile of Pond Brook has been restored along with an additional half mile of
tributary. Over 100-acres of riparian wetlands have also been restored or
enhanced. Massive efforts have also been launched to jump-start the recovery of
native species. Tens-of-thousands of native trees and shrubs have been planted
and specially designed seed mixes have been used to enhance the natural
vegetation and compete with invasives.

Metro Parks Serving Summit County also just acquired an additional 250 acres of
CAT 3 wetlands south of Route 82 and an additional 40 acres of CAT 3 wetlands
behind the Free Indeed Farm.

G. Physical Attributes of Streams and Floodplain Areas

Early Settlement Conditions

Tinkers Creek has its origins in the wetlands of Streetsboro and Hudson. As
wetland streams function differently than free flowing streams, habitat for typical
aquatic communities associated with free flowing streams is limited. As the
stream enters Twinsburg habitat impacts associated with suburbanization, such
as increased sediment load and substrate embeddedness, become evident.
Floodplain access is sometimes limited resulting in stream bed down cutting and
bank destabilization. This habitat characteristic generally remains until Center
Valley Park in Twinsburg. From this point to the mouth habitat improves to the
good to excellent range.

Channel and Floodplain Conditions

The majority of the Tinkers Creek Watershed is channelized due to down-cutting
and erosion caused by inputs of too much water. Additionally, much of HUC#
4110002-050-030 (head waters area) has been dredged and the material side-
casted causing further channelization and reducing the potential for the stream to
access its floodplain. The northern urbanized watershed area is influenced by
impervious surfaces and allows too much water to be inputted into the streams
and tributaries. The southern portion of the watershed has been dredged in the
past and will require extensive rehabilitation to provide access to floodplains and
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increase water influenced habitat such as vernal pools, riparian wetlands, and the

riparian buffer.

Forested Riparian Corridor Assessment
Riparian corridors provide essential habitat, protection, and necessary floodplain
accommodations to any stream. However, development and a lack of
understanding regarding the functioning of streams have resulted in the removal
of these critical areas. Forested riparian areas, not only allow for water storage,
but also provide absorption of the flood waters by the trees that live next to the
streams. Further, the trees provide a canopy to cool the stream with shade
during hot summer months and hold the stream banks in place thus reducing
erosion and sedimentation. Tinkers Creek does contain a significant forested
area, but often the stream lacks access to these riparian wetland zones.

Wetland type # of wetlands identified Total size, ac
PEM — palustrine emergent 208 1345 ac

PFO — palustrine forested | 501 1670

PSS — palustrine scrub-shrub | 213 879
Stormwater basin 30 23

Table 15: Palustrine Wetland Acreage

Miles with Forested Riparian Buffer
Major Stream Data

Major streams from Kerr-Boron data 134. 0 miles
Streams with natural riparian corridor 46.5 miles
(forested or wetland)

Streams with non-natural riparian corridor 87.5 miles

Table 16: Riparian Stream Length

# of Miles with Permanent Protection
This information is currently not known but is being researched for later
inclusion.

# of Miles with Natural Channel (Never Modified)
Approximately 46.5 miles of stream remain in its natural condition.

i -«’j # of Miles & Location of
24 Modified Channels

As stated previously, Tinkers Creek
has highly modified stream
channels as the result of dredging
actions and an overabundance of
storm water being introduced into
the watershed streams. While it is
not fully known the exact mileage
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of modified stream channels, it is approximated to be 52 miles. The majority of
the modification area is in HUC# 4110002-050-030 and HUC# 4110002-050-
040. As the Streetsboro WWTP was developed, dredging and side-casting
activities occurred and has resulted in a modified stream channel.

Additionally, the Pond Brook Watershed has experienced major stream
modifications due to the desire to develop those lands for residential and
commercial endeavors. Historically, those lands within the watershed were vast
wetland areas. Pond Brook was created to drain those wetland locations and as a
result was entrenched due to dredging activities. Major attention and restoration
work is currently underway to restore the stream to allow for floodplain usage
and wetland inundation.

Dams

The watershed does contain 6 dams. Table 17 below provides a detailed
description of the known dams found within the watershed. 3 additional
structures not listed in the ODNR dam database have been identified and are
listed as Figures 37, 38, and 39. The first of these being a spill-way located just
upstream from the Great Falls in Bedford. The second is located between 1-271
and Richmond Rd in Bedford Heights. The third is located in Twinsburg, Ohio in
Laurel Creek.

According to the ODNR Coastal Non-Point Management Plan, dams are
considered applicable to the management measure when they fit the following
criteria:

o 25 feet or more in height and greater than 15 acre-feet in capacity, or
o 6 feet or more in height and greater than 50 acre-feet in capacity
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Tinkers Creek Watershed Dams

Name Permit | Class | Owner/Type Owner Location Receiving Date Purpose Impoundment | Dam Type
# Stream Built Type
HUDSON EXEMPT 3 Public, Local Hudson Hudson TRIBUTARY 1948 RECREATION, DAM AND EARTHFILL
SPRINGS Township TO PUBLIC SPILLWAY
LAKE DAM Board of Park TINKERS
Comm. CREEK
COLEBROOK | EXEMPT 3 PRIVATE Jack L. Aurora TRIBUTARY 1966 RECREATION, DAM AND EARTHFILL
LAKE NO. 1 Colebrook TO PRIVATE SPILLWAY
DAM TINKERS
CREEK
AURORA N/A 2 PRIVATE Aurora Aurora POND Rebuilt | RECREATION, NATURAL EARTHFILL
POND DAM Shores BROOK in 1985 PRIVATE LAKE
Homeowner's
Assoc.
TRAIL LAKE EXEMPT 3 PRIVATE William & Streetsboro | TRIBUTARY 0 FISH DAM AND EARTHFILL
DAM Margaret F. TO HATCHERY SPILLWAY
Gressard TINKERS
CREEK
WALDEN 73-064 2 PRIVATE The Walden Aurora TRIBUTARY 1975 RECREATION, DAM AND EARTHFILL
LAKE DAM Company TO POND PRIVATE SPILLWAY
BROOK
HAWTHORNE - 3 PRIVATE Hawthorne Solon TRIBUTARY 0] RECREATION, DAM AND EARTHFILL
VALLEY Valley TO PRIVATE SPILLWAY
COUNTRY Country Club TINKERS
CLUB LAKE CREEK
DAM

Table 17: Tinkers Creek Watershed Dams & Impoundments
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“-Il;iéure 39: Low-Head Dam Structure; Twinsburg, Ohio

Channelization

Determining channelization on a watershed wide scale is no easy task. As stated
throughout this plan, the entire watershed could be considered channelized to
some extent. Within the implementation section, several identified restoration
locations have been determined. All of those identified have channelization
issues. It depends on their exact locations as to the cause of this issue. The more
urbanized northern section of the watershed reels from storm water influence
both in terms of water quality and quantity. However, the quality of the water is
directly influenced by the quantity of water being introduced to the tributary
streams. As the overtaxed streams “pipe” the storm water into there respective
receiving streams, down-cutting and severe erosion complicate the matter by not
allowing the increased water input to have any access to its floodplain and
riparian areas. Additionally, the middle and southern watershed areas have been
dredged in the past and again have exasperated channelization issues by making
access to the riparian areas obsolete. Therefore, it is safe to say that the Tinkers
Creek Watershed has chronic channelization problems resulting from increases
in water quantities and from specific man-made influences.

No specific data exists regarding specific miles of channelized stream in the
Tinkers Creek Watershed. Due to the nature of the watershed, impervious cover,
and the corresponding runoff, virtually the entire watershed is either channelized
or entrenched.

Streams with Unrestricted Livestock Access

The Tinkers Creek Watershed contains no unrestricted livestock access to the
stream.
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Eroding Banks

According to the TMDL study of Tinkers Creek, sedimentation and turbidity are
significant causes of water quality impairment. In addition to poorly maintained
construction sites regarding erosion and sediment control, stream bank scouring
caused from too much water being introduced into watershed tributaries is
causing significant erosion and sedimentation throughout the entire watershed.
Tributary streams exhibit the characteristics of eroding banks and, therefore,
continue to contribute large
guantities of sediment to the
main stem. Channel incision,
caused by the introduction of too
much water and energy into the
stream, is causing the stream
banks to erode and prohibits the
stream from functioning as a
stream should; having access to
its floodplain. Itis quite difficult
to surmise the exact number of
eroding banks due to the nature
of the watershed as it exists now.
It is safe to say that the entire —
watershed from the smallest Figure 40: Steep Slope Erosion; Wood Creek
of tributaries to the larger main stem all possess eroding banks.

All urban watersheds have become the “dumping grounds” for additional
overland water flow mostly through the storm water system acting as the conduit
for the increase in flows. No information currently exists that quantifies the
number of eroding stream banks. As stated earlier, the entire watershed has
banks that would be considered eroding.

Floodplain Connectivity

The Watershed, as stated in prior sections, has been decimated by the continued
introduction of too much water and by human activity such as the vast storm
sewer network and dredging procedures. Because of these influences, the
watershed experiences flashiness during high precipitation events which
promotes stream bank down-cutting. The result of this persistent action is
entrenchment and a lack of access to the streams floodplain. Only during very
high rainfall or snow melt events does the stream contain enough water to finally
access its floodplain areas. However, due to bridges, culverts, and the
entrenchment itself, the stream also promotes downstream flooding because of
the lack of access to the streams floodplain.

No data currently exists regarding floodplain connectivity. Because of the
entrenchment problem throughout the watershed, most if not all of the
floodplain found within Tinkers Creek is not readily available for use during even
low to moderate precipitation events.
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Riparian Levees
There are no riparian levees in the watershed.

Entrenched Miles

The activity of dredging streams results in the stream becoming entrenched or
straightened. This activity creates an abnormal stream channel as it removes the
natural sinuosity from the stream. This activity results in reduced access to the
streams floodplain and riparian zones and ultimately promotes water quality
degradation by heightening the erosion potential to its stream banks and
increases the probability of downstream flooding resulting from limited access to
floodplain areas. As stated previously, Tinkers Creek contains two specific areas
of entrenchment as a result of dredging activities from the past. The majority of
the modification area is in HUC# 4110002-050-030 and HUC# 4110002-050-
040. The approximate mileage of stream entrenchment is thought to be 52 miles.
This number was garnered through both field investigations and the use of the
online Ohio EPA River Mile maps.
http://www.epa.state.oh.us/dsw/gis/RiverMileSystem.htm

Status & Trends (Expected Residential, Commercial, Road, Highway,
and Bridge Construction)

Because of the slowing economy much new development has ceased in the
watershed. Additionally, the following information regarding development
predominately exists in areas of the watershed that have not been developed
fully.

HUC# 4110002-050-030

Streetsboro:
1. Transportation issues and proposed improvements:
a. Address S.R. 303 flooding issues
b. Frost Road improvement
C. Connect Ethen Ave. to Philipp Parkway
d Address capacity and congestion along S.R. 14 between 1-80 and
Diagonal Rd.
e. Widen S.R. 43 to four lanes w/turn lanes where needed along S.R.
43 between Market Square and S.R. 306
f. Operational improvements for S.R. 43 from Ravenna Rd. to Seasons
Rd.

2. Commercial Development:
a.  Streetsboro Commons will continue to develop

b. Industrial Parks (Interstate Commerce Center, Frost Road
Commerce Center and Streetsboro Industrial Park) will continue to
develop

3. Housing:

a. Approximately 535 residential units are proposed to be constructed
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within the Tinkers Creek Watershed area.
HUC# 4110002-050-040

Reminderville: Herrington Place 2" Phase (A multi-family suburban style
development), tire store-one acre at the intersection of Liberty and Glenwood Rd.

No road, bridge, or highway construction is planned at this time.

HUC# 4110002-050-050

Twinsburg Township: Twinsburg Township-Fashion Place-100 acres between
the township and the City of Twinsburg-south of 480.

Twinsburg: A proposed widening of Route 91 to Solon Road to Glenwood to 4
lanes, and from Glenwood to Post, to 3 lanes.

MRK property at 91 and Glenwood is now under a lawsuit, because that area is
zoned for 120 homes and the builder wants more.

A proposed addition of 27 lots is to be developed in the Canyon Falls Subdivision
near Cannon Road, where the railroad comes in.

The Cleveland Clinic complex has 90 acres, with a 45 acre conservation
easement, and there may be a 120 bed hospital built in 5 years time.
(Parcel #'s 6401207, 6402307, 6400135).

Valley View: The only development on the Valley View radar screen is the one
that is being proposed directly adjacent to the Village Hall. Blossom Homes has
been approved by Planning Commission to place 20 homes on the 10 acre parcel.
The lots are available for $119,000. And so far there has been little activity.

Bedford: Rockside Road will be resurfaced from Broadway to Aurora Rd. in
2010.

Development trends in the watershed continue to be limited due to the recent
economic downturn. Most communities seem to opting for upkeep rather than
expansion. Paving, infrastructure maintenance, and very few new home builds
are currently in the works. Most communities are reeling from the loss of tax
dollars from small businesses and other commercial industries closing due to
either international competition, lower wage rates from other countries, lax
environmental regulations in other countries that help increase the companies’
bottom line, or by streamlining productivity processes, therefore laying off
employees. This trend will continue until a resurgence in American ingenuity
provides a landscape to begin competing globally with the production and
manufacturing of goods.
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The closing of the Twinsburg Chrysler Stamping Plant is an example of the
development trends being seen in the watershed. Unfortunately, commercial real
estate properties like the Stamping Plant do nothing except provide acres of
impervious surface. If this trend continues, the watershed could have expanses of
old buildings with no occupancy. However, this trend could provide
opportunities for implementation of this WAP to begin removing impervious
cover and thereby restoring the watershed permeability.

H. Water Resource Quality

Attainment Status

Table 18 contains habitat scores in the basin using the Ohio EPA’s Qualitative
Habitat Evaluation Index (QHEI). The QHEI is a stream evaluation method
utilizing observations made for a number of habitat characteristics. The scoring
system ranges from O to 100, a score of 60 or greater is generally considered
adequate to meet aquatic community standards barring any other impacts.
Additional information on this may be found on Ohio EPA’s internet site at:
http://www.epa.state.oh.us/dsw/bioassess/BioCriteriaProtAgLife.html.

A more detailed analysis of stream habitat evaluation results was conducted to
better describe results depicted in Figure 41. Data was evaluated utilizing the
Ohio EPA QHELI scores and the individual metric scores. When grouped by HUC
14, several observations become readily apparent.

Table 18: Average QHEI Scores

Metric Titles | QHEI | Substrate | Cover | Channel | Riparian Pool | Riffle | Gradient
Maximum Score | 100 20 20 20 10 12 8 10
All Sites 65.8 12.6 12.9 14.2 7.1 8.6 3.7 6.6
HUC 050-030 55.1 7.1 13.1 11.2 6.9 7.7 1.8 7.4
HUC 050-040 38.8 25 9.0 9.5 8.7 4.0 0.5 4.7
HUC 050-050 69.1 14.0 12.9 15.1 6.9 9.2 44 6.6

At first glance the watershed averages indicate a system which (for monitored
sites only) has overall QHEI scores exceeding the target of 60. When evaluated
by HUC however, the Tinkers Creek upper watershed and Pond Brook (HUCs
050-030 and 050-040 respectively) do not meet the target score of 60 (Figure
42). Pond Brook deviates strongly from the target, a result of extensive historical
dredging. The upper Tinkers Creek watershed has also been dredged in several
areas, lowering habitat scores.

The individual metric scores show where habitat problems are generally located,
and can serve as a guide to habitat restoration efforts.

Use Designation
Pond Brook (HUC 050-040) has been severely altered by dredge activities. As a
result, all of the metric scores, with the exception of Riparian, are lower.
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Opportunities to improve habitat exist in all the metrics, with the greatest
potential in the substrate and riffle. Removal of substrates by dredging results in
a more uniform stream profile and greater depth, which then eliminates riffles
creating a substrate with very small particle sizes. The MetroParks Serving
Summit County is currently completing restoration activities in part of Pond
Brook which are designed to restore habitat and improve biological communities.
The higher metric scores for riparian are a result of two forces, as a wetland
dominated stream, development generally proceeded in other areas leaving the
riparian corridor relatively undisturbed. Recent land acquisition activities in the
stream have resulted in an increased amount of protected areas along the
riparian corridor.

Habitat in the watershed below Pond Brook (HUC 050-050) is much better than
previously described. Parts of the watershed are protected by parks with areas
showing lower habitat quality located in Twinsburg. The generally good habitat
scores contrast with the poor fish community which is being studied as part of the
Stressor Identification Project.

The Tinkers Creek Watershed has seen some improvement in biological water
guality over the years at its downstream reaches. Most of the main stem and
tributaries however have seen little improvement in biological communities in
recent years. Table 19 represents the most recent attainment status for the
watershed.
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QHEI Scores
2000-2008
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Figure 41: Tinkers Creek Qualitative Habitat Evaluation Index Scores
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2000
Tinkers Creek (19-007) - WWH Use Designation

Fish/Invert. IBI Miwb ICI QHEI Status Comment
29.1"/28.3 32* na 48 52.5 PARTIAL Seasons Road
25.0%/25.2 24* na 46 34.5 NON Hudson-Aurora Road
17.5"/18.0 25* 5.3* 40 50.0 NON At Whitlach Development
14.3"7114.3 28* 6.4* 40 56.0 PARTIAL  Adj. East Idlewood
8.5"/8.5 21 5.5* 44 76.5 NON Dst. Inland Reclaimation
6.9"7.2 28* 7.5™ G 71.0 PARTIAL Dst. Hawthorn Creek
0.1"70.1 32* 6.1* 36 78.0 PARTIAL At mouth
Pond Brook (19-008) - MWH Use Designation
Fish/Invert. IBI Miwb ICI QHEI Status” Comment
3.8"3.8 36 na F 44.0 FULL Ust. Aurora Shores WWTP
-/11.4 -- -- 28 NA (FULL) SR 82 (wetland area)
Beaver Meadow Run (19.046) - WWH Use Designation
Fish/Invert. I1BI Miwb ICI QHEI Status Comment
1212 34* na F* 57.0 NON Ust. Solon WWTP
0.2"0.2 38" na F* 70.5 PARTIAL Old Cochran Road
Hawthorne Creek (19.064) - WWH Use Designation
Fish/Invert. IBI Miwb ICI QHEI Status Comment
0.7"0.7 32* na MG 60.0 PARTIAL Richmond Road
Wood Creek (19-043) - LRW Use Designation
Fish/invert. IBI Miwb ICI QHEI Status Comment
0.2"0.1 20* na F 62.5 FULL At mouth

Table 19: Biological Attainment Status in the Tinkers Creek
Watershed




2006-2007

Tinkers Creek (19.007) - WWH Use Designation

Fish/Invert. IBI Miwb ICI QHEI Status® Comment
28.8"- 34" 53.0 (FULL)  Seasons Road
24.4"- 26+ 63.0 (NON)  Ust. Ravenna Road
16.7"- 30* 6.6 55.0 (NON) Ust. SR 91
14.3%/- 20* 6.8+ 70.5 (NON) Adj. East Idlewood
11.0"/- 26* 5.3* 735 (NON) Pettibone Road
10.1"/- 28* 6.6* (NON) In Glenwood at power line crossing
6.4"/- 20* 6.3 88.5 (NON) Ust. SR 8
2.2%)- 38 7.6 76.0 (FULL) Ust. Dunham Road and Wood Creek
0.1"/- 40 8.3 78.0 (FULL) At mouth
Pond Brook (19.008) - MWH Use Designation
Fish/Invert. IBI Miwb ICI QHEI Status” Comment
4.3"- 38 44.5 (FULL)  Ust. Glenwood Blvd.
0.9"- 30 28.0 (FULL)  Dst. SR 82
Beaver Meadow Run (19-046) - WWH Use Designation
Fish/Invert. IBI Miwb ICI QHEI Status® Comment
1.2%- 28 77.0 (NON)  Ust. WWTP discharge
0.1%- 24* 77.0 (NON)  Atmouth
Hawthorne Creek (19.064) - WWH Use Designation
Fish/Invert. IBI Miwb ICI QHEI Status” Comment
0.8"- 30* 70.5 (NON) Richmond Road
0.1"- 24* 67.0 (NON) At mouth
Wood Creek (19-043) - LRW Use Designation
Fish/Invert. IBI Miwb ICI QHEI Status® Comment
1.3"- 20* 62.0 (NON) Ust. WWTP discharge
0.1"- 12* (NON) At mouth above waterfall

Ecoregion Biocriteria: Erie/Ontario Lake Plain (EOLP)

INDEX . Site Type WWH MWH
IBI - Headwaters 40 24.0
IBI - Wading 38 24.0
IBI . Boat 40 24.0
Mod. Iwb - Wading 7.9 6.2

Mod. lwb _ Boat 8.7 5.8

ICI 34 22.0

* = Indicates significant departure from applicable biocriteria (>4 IBI or ICI units, or >0.5 Mlwb units).
Underlined scores are in the Poor or Very Poor range.

ns = Nonsignificant departure from biocriteria (<4 IBI or ICI units, or <0.5 Mlwb units).

b = Use attainment status based on one organism group is parenthetically expressed.

H = Headwater site type

W = Wading method

Table 19 (Continued): Biological Attainment Status in the Tinkers Creek
Watershed
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The attainment status table presented above compiles Ohio EPAs three indicies
for assessing the ecological quality of streams. Two utilize fish communities (1Bl
and Miwb), and one uses aquatic macroinvertebrates (ICI). Additional
information on biological criteria is available on Ohio EPA’s internet site at:
http://www.epa.state.oh.us/dsw/bioassess/BioCriteriaProtAgLife.html .

During the time period 1984 thru 1996 a total of 70 fish sampling passes were
conducted on Tinkers Creek. A total number of 11,511 fish were collected
representing 35 species. The most common fish by number were bluntnose
minnow (27.7%), white sucker (12%), creek chub (11.9%), and green sunfish
(10.5%). These species are all considered pollution tolerant. The most common
fish collected by weight were carp (52.4%) and white sucker (25.3%). The carp is
also pollution tolerant.

During the time period 2000 thru 2008 a total of 27 fish sampling passes were
conducted on Tinkers Creek. A total number of 11,835 fish were collected
representing 36 species. The most common fish by number were stoneroller
minnow (27.9%), white sucker (14.9%), and bluntnose minnow (11.9%). The
stoneroller is not considered pollution tolerant. The most common fish collected
by weight were white sucker (33.1%), and carp (32.2%).

Improvements in the fish community have occurred when comparing these two
time periods. From 1984 thru 1996 six species of fish were collected which are
considered moderately intolerant of pollution by Ohio EPA (rainbow darter,
northern hog sucker, greenside darter, brook silverside, smallmouth bass, and
golden redhorse). These fish totaled 0.03 % of the entire collection by number.
This can be compared to the sample period from 2000 thru 2008 when eight
species of fish were collected which are considered moderately intolerant of
pollution by Ohio EPA (rainbow darter, northern hog sucker, greenside darter,
brook silverside, smallmouth bass, sand shiner, logperch, and golden redhorse).
These fish totaled 6.7 % of the entire collection by number. These improvements
unfortunately are confined to the lower sections of Tinkers Creek.

Figure 41 presents results of the most recent fish community assessments (1Bl
score) for sites in the watershed. The scores for the IBI can range from 12 to 60.
As is depicted in the figure, fish communities within the basin are demonstrating
a fair amount of impairment.

Locationally-Referenced Use Designations (By HUC’s)

The attainment status of Tinkers Creek is mostly partial to non throughout the
majority of the watershed. However, the confluence of Tinkers Creek upstream
to the Great Falls in Bedford is in full attainment. This leads to the possibility
that the waterfall is inhibiting fish passage to upstream locations and therefore is
reducing upstream IBI and ICI scores. In addition to the potential barrier
problem, HUC# 4110002-050-040 (Pond Brook) is contributing significant
sediment loading to the stream due to its channelization. This source of fines
also causes increased turbidity. Further, new studies indicate that global climate
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change in the Midwest is thought to produce heavier precipitation events and
longer heat waves thus increasing the potential for further stream down-cutting,
channelization, and increased sedimentation throughout the watershed.

The habitat evaluation scores were broken into groups based on HUCs. Data is
presented in Figure 42. Itis readily apparent that there are differences among
the three HUCs. The differences can explained and better understood in the
context of the HUCs themselves. Beginning with the lowest scores (Pond Brook,
HUC 050-040); at no point do the scores meet the general target score of 60 for a
general warmwater habitat (WWH). Pond Brook has been heavily modified by
dredging, reflected in Ohio EPAs Modified Warmwater Habitat (MWH)
classification, both the habitat and fish community reflect this disturbance.

The next grouping, (Tinkers Creek above Pond Brook, HUC 050-040) has a wider
range with a median score around 56. This area of the watershed is showing
signs of impairment due to historic channel modification and suburban
development. Increased runoff flow volumes due to watershed development
causes channel destabilization resulting in lower QHEI scores. As the smaller
streams are impacted more directly by localized development their scores
decrease and are also contributing to lower habitat quality at downstream sites.

The final HUC to be discussed (Tinkers Creek below Pond Brook, HUC 050-050)
shows the highest median habitat score of the watershed with a 72. The range of
scores is actually greater than those in the upper watershed. Lower habitat scores
are found in the Twinsburg area where influences from upstream flow pattern
changes continue. Channel destabilization and entrenchment are common in
this section of the watershed on both the mainstem and tributaries.

As Tinkers Creek continues on its path towards the Cuyahoga River, an
increasing amount of the stream becomes parkland with very little development
in the riparian corridor. Gradient also increases allowing sediment transport to
increase resulting in a more heterogeneous substrate.

Some of the highest QHEI scores are found in the Tinkers Creek gorge, where a
nice riparian area dominated by larger sized substrate is present. Fish
communities in recent years (2006-2008) have been documented as meeting
Ohio’s fish community standards at mainstem sites below the falls. Water quality
improvements in Tinkers Creek are partially responsible for this recovery as is
the extremely good habitat and vast improvement in the Cuyahoga River which is
serving as a recruitment source. Fish communities above the falls remain
impaired indicating the recovery is limited.
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TINKERS CREEK WATERSHED

QHEI SCORES BY HUC
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Figure 42: QHEI scores presented by HUC

Fish communities in the watershed were also grouped by HUC and the IBI scores
are shown in Figure 43. Initially there appears to be c contrast between QHEI
results and IBI scores. Pond Brook does have a higher median IBI score (30,
N=4) and is meeting the Modified Warmwater Habitat standard of 24. Habitat
availability plays a role in fish community scores. It is entirely plausible that
habitat improvements could elevate fish community scores higher, independent
of the MWH classification.

Scores in the remaining HUCs are generally below the WWH standard of 38 for
wadeable streams and 40 for headwater streams. While there have been
improvements over the years, Figure 43 indicates that fish communities remain
impaired.

The Tinkers Creek mainstem data when looked at purely for 2006-2008 results
at sites above the waterfalls versus sites below the waterfalls tell a different story.
Median IBI scores at sites above the falls was 26 (N=10) while the median score
below the falls was 40 (N=5). There are clearly differences with the lowermost
sections of Tinkers Creek in full attainment of fish community standards.
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Figure 43: IBI Score presented by HUC

One final way discussed here to observe the data are by watershed size. QHEI
and IBI scores were grouped according to two drainage area categories. Streams
with drainage areas less than twenty square miles are considered headwater
streams while those greater than twenty square miles in drainage area are
considered small streams. Figures 44 and 45 below depict the results. Habitat
scores are generally higher in the larger streams indicating disproportionate
impacts associated with development in smaller watersheds. This is a common
trend seen throughout the state and country. While still fairly similar, the fish
communities in larger streams did generate some of the higher scores. None of
the headwater streams met the IBI standard of 40. This also demonstrates a
disproportionate impact to smaller streams.
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Figure 44: QHEI Scores by Drainage Area
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Figure 45: IBI Scores by Drainage Area



Pond Brook

HUC 04110002-050-040

Subarea= 10,179 Acres

Poor Good
¥
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0% 0%
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Fond Broak is a modified stream which has hoth
habitat and ecalogical characteristics of a disturbed
system, reflected in its Ohio EPA classification as a
moadified warm water hahitat. The dominant habitat
impairments indicate a stream with too much
sediment input, bath fram within the stream and
fram nonpoint sources in its watershed. Excessive
sediment loads overwhelm the streams processing
ability resulting in poar substrate conditions and a
turbid water column. The stream also is a major
source of sediment to the lower Tinkers Creek HUC.
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Tinkers Creek headwaters to above Pond Brook

HUC 04110002-050-030
Subarea= 15,935 Acres

Poor Viary Poor
0% 0%

Macroinvertebrate Communities

Habitat Quality (QHEI)

Feoor Good
0%

Excellent
0%

Fish Communities

The Tinkers Creek headwaters ariginate in wetlands
in Portage County. Habitat impairments reflect a
histarically dredged stream in various stages of
recovery. Poorflow heterogeneity and a significant
sediment load contribute to ecological impairments.
Increased turbidity helps to limit fish community
structure. Mutrients are elevated throughout parts of
the system. Influences of rapid development with
fair to poor storm water management become
evident.

Dominant Habitat Impairments

Mo Riffle

High/Moderate Riffle Embeddedness
High/Med. Overall Embeddedness
Mo Fast Current

Fair/Poor Development
Heavy/Moderate Silt

Eecovering Channel

Sparse/Mo Cover

Mo Sinuosity

Silt/Muck Substrate
Channelized/Mo Recovery
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Tinkers Creek below Pond Brook to Cuyahoga R.

HUC 04110002-050-050
Subarea= 35401 Acres

Very Poor

Macroinvertebrate Communities

Habitat Quality (QHEI)

Excellent
0%

Fish Communities

This section of Tinkers Creek continues to underperfarm
In relation to the quality of its fish communities. Habitat
iz generally indicative of that which should support
diverse fish populations. A natural waterfall on Tinkers
Creek 5.6 miles upstream fram the Cuyahoga River
does function as a fish migration barrier. Sections of the
stream in Twinsburg and Salon have heawy siltation and
elewated turhidity which contribute to ecological
impairments. Effluent from municipal wastewater
treatment plants dominates the flow regime and
elevated nutrients are present in the entire mainstern.
smaller tributaries are impacted by urbanization.

Dominant Habitat Impairments

Mo Riffle

High/Moderate Riffle Embeddedness
High/Mod. Overall Embeddedness
No Fast Current

Intermittent and Poor Pools

Low Sinuosity

Fair/Poor Development
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Figure 46: Tinkers Creek Watershed Attainment Status
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Attainment Status for
Assessed Stream Miles

Partial
28%

Figure 47: Attainment Status and Percentages

Lake Quality
Waterbody Lake Surface County | Lake Uses Lake
1D Area Type
(Ac.)
OHB89 09-306 Tinkers 5 Portage Recreation DPI
Creek State
Park Lake
OHB89 09-371 Hudson 45 Summit Recreation DPI
Springs Lake

Source: Ohio Water Resource Inventory

Hudson Springs Lake in Summit
County had been designated in 1997
as a targeted lake for non-point
source pollution. According to the
data sets, the lake had been
experiencing eutrophication. Tinkers
Creek State Park Lake had been
monitored and tested back in the
early 1990’s but was concluded to
contain insufficient data to determine
trophic status.

Aurora Lake is privately owned and
located in the Pond Brook watershed.
It is estimated to have a surface area
of 350 acres. There are a number of
beach areas which have been
maintained for the residents of the

Count /100 ml

Aurora Lake
Fecal Coliform Data
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Figure 48: Aurora Lake Fecal Coliform




Aurora Shores development. The homeowners association has conducted
monitoring for various parameters over the past 30 years.

Fecal Coliform data presented in Figure 46 show that recent sample results are
meeting the bathing water standard of 200 MPN (# colonies per 100 ml) as an
average and 400 MPN as a maximum. These samples were collected at various
points in the lake and have been combined by year for this figure. Bacterial water
quality has improved since the 1970’s.

The secchi disc is a simple device consisting of a plastic disc divided into four
alternating colors (black and white) which is lowered into a water body to
determine clarity. Clarity is related to chlorophyll concentrations, phosphorus

concentrations and trophic status

among others. Research has Aurora Lake

shown that lakes with clarities Seecll Disc Resulis
Center Monitoring Point

greater than 5 meters are

oligotrophic (low nutrients), those

-
=]

16

between 3 and 5 meters are $ 14 *
mesotrophic (moderate nutrients), £ 1 le :
clarities between 1 and 3 meters £ e cion I8
eutrophic (nutrient enriched),and | S os * . _Hypereutrophic
clarities less than 1 meter § L c . T
hypereutrophic (very nutrient g 24 ot 7 g

* @

enriched). These general
descrl_pt_lons have been applied to o NN
secchi disc measurements taken in R é\@ < Q@f r@ﬂr m(\\'» PP E ,1;& PN é& é& ST @
Aurora Lake between 2001 and
2004. As can be seen in Figure 50,

0

Aurora Lake falls in the Figure 49: Aurora Lake Tropic Status
hypereutrophic category.

The watershed contains three impoundment areas which have been discussed
above. They are Aurora Lake, Tinkers Creek State Park Lake, and Hudson
Springs Lake. An exhaustive data search has provided good information on
Aurora Lake but has not provided much information on the other two
impoundment locations. If additional information exists on Tinkers Creek
impoundment locations, it will be added to this WAP at a later time.

Wetlands Quality

Tinkers Creek has a greater number and acreage of wetlands when compared to
other tributaries in the lower Cuyahoga River area. Tinkers Creek contains
approximately 951 wetlands or 3,917 acres of wetlands throughout the watershed.
Like most other impacted watersheds, the range of wetland quality depends on
the location within the watershed. The more urbanized locations in Tinkers
Creek contain lower quality wetlands than areas that are currently developing or
have not been developed yet. ORAM scores were deduced from previous field
investigations performed by the Cuyahoga RAP, Davey Resource, and
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Enviroscience. Clearly, a significant amount of moderate to high quality wetlands
exists in the watershed; according to acre size. The table below was taken from

the GIS Wetlands Inventory and Restoration Assessment Cuyahoga River

Watershed, Cuyahoga County, Ohio, October 2003

(http://www.cuyahogariverrap.org/Wetlands/daveyO3wetland/GISWetlandsDav

eyO3Report.pdf) prepared by Davey Resources for the Cuyahoga RAP. Tinkers

Creek has a relatively rich wetlands inventory, and consequently, a need to
protect these important resources.

Average Number | Number | Number
Watershed Number of We'gland of of of

Wetlands Size Wetlands | Wetlands | Wetlands

(Acres) >1 Acre >5 Acres | >10 Acres
Big Creek 91 1.7 46 7 0
Chippewa Creek 135 1.8 52 13 3
Mill Creek 50 1.7 26 4 4
Tinkers Creek 283 2.1 132 24 8
West Creek 54 1.5 17 3 1
Other* 168 15 54 9 2

Table20: Wetlands Statistics by Watershed, from page 7 of the Davey

Resources report

ORAM Category # of Wetlands Area in Acres
Category 1 8 13
Category 2 61 703
Category 3 93 1,432

Not Categorized 832 1,769

Table 21: Watershed ORAM Scores (Tinkers Creek Comprehensive Wetland
Assessment and Prioritization Plan for 2007/2008)
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Figure 50: Category 2 Wetland: Hudson, Ohio

The Tinkers Creek Comprehensive Wetland Assessment and Prioritization Plan
for 2007/2008 looked to assign a dollar figure to the wetlands located in the
watershed. The study looked at the Ecological, Hydrological, and Economic
significances of the wetlands to compute dollar figures for the 951 wetlands
within the watershed. Variables such as housing values, recreation values, flood
reduction benefits, storm water and nutrient retention, permitting costs, and
avoided construction costs all were factors included in the models to determine
economic values for the wetlands. The larger and higher the category of wetland,
the higher its corresponding value. The following table demonstrates the average
value of the wetlands according to specific needs or uses.
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Table 4.3. Economic Values of Wetlands within the Tinkers Creek Watershed.

Category Value in Perpetuity Per Year Value
per Acre of Wetland (Perpetual Value*0.03)
(2007 U.S. Dollars)
Added Housing Value $976 $29.28
Public Recreation Value $231,423 $6,943
(State Parks and Preserve) (85,273 to $520,523) ($158 to $15,616)
Avoided Flood Costs $663 $19.89
Avoided Permitting and Mitigation $110,000 $3,300
Costs ($85,000 to $135,000) ($2,550 to $4,050)
Stormwater Basin Replacement $18,933 $567.99
Costs (Not including water quality
treatment)
Sum of Above per-Acre Values and $393,470 $12,058.95
Avoided Costs ($110,845 to $676,095) ($3,325.35 to $20,282.85)

Table 22: Summary of the Economic Value of Wetlands in the Tinkers

Creek Watershed

Figure 51: Tinkers Creek State Nature Preserve Wetland
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Table 4.1. Summary Table of Wetland Characteristics in the Tinkers Creek Subwatershed, 2007.

Cumulative subwatershed total number of wetlands exceeds entire watershed figure due to wetlands that crossed subwatershed boundaries.

Watershed Communities Total % #of Ac of Cat. 1 Cat.2* | Cat. 3™ Not
Area, | Imperv. | Mapped | Wetlands | basedon | based Based | Visited
ac (KBA | Wetlands Field Visit | onField | on Field
2005) Visit Visit
Entire Watershed 62,942 18.84% 951 3,917 63 115 832
1-Tinkers Creek Valley View, Walton Hills 1,572 7.16% 23 3438 1 2 20
Confluence
2-Wood Creek Bedford, Maple Heights, Waiton Hills 2,336 43.70% 10 52 0 2 7
3- Deer Lick Run Oakwood, Bedford, Walton Hills 2,134 31.00% 26 24 1 0 8 18
4-Tinkers Creek Oakwood, Glenwillow, Solon, Bedford 5113 24.80% 79 106.2 34 45
Gorge Heights, Bedford, Walton Hills
5-Hawthom Creek Beachwood, Highland Hills, Warrensville 3,383 39.25% 17 32 0 2 1 14
Heights, North Randall, Bedford Heights,
Bedford, Maple Heights
6-Mud Creek Solon, Glenwillow, Orange Township 4,470 27.77% 63 1076 8 1 54
7-Beaver Meadow Solon, Oakwood, Bedford Heights, 4,569 27.01% 75 129.0 7
Run Warrensville Heights, Orange Township,
Highland Hills, Beachwood
8-Middle Tinkers | Twinsburg, Twinsburg Township, 12253 | 16.59% 166 3615 0 6 3 152
Creek Macedonia, Oakwood, Glenwillow
9-Pond Brook Aurora, Remlndervme, Twinsburg, 10,173 10.37% 219 1035.0 2 12 16 189
Twinsburg Township, Solon, Bainbridge
Township
10-Tinkers Creek Aurora, Streetsboro, Hudson Village, 4668 7.97% a0 10121 0 4 17 69
State Park Twinsburg Township
11-Hudson Springs | Hudson Village 3,084 12.99% 56 63.0 0 4 0 52
12-Bell Run Streetsboro, Aurora 5,031 17.37% 98 5654 6 7 13 72
13-Tinkers Creek Franklin Township, Streetsboro, Hudson 4156 6.16% 96 4414 0 14 13 69
Headwaters Village

Table 23: Tinkers Creek Watershed Wetland Summary
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Figure 52: Wetland Map of Tinkers Creek Watershed

Figure 4.1. Tinkers Creek
Political Boundaries,
Streams and Wetlands.
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The above wetland map is not an official delineation of the wetlands that remain
within the Tinker Creek Watershed. However, the map is meant to illustrate the
areas of the watershed where wetlands persist. Further, this map does not
provide information on whether the remaining wetland(s) is jurisdictional or not.
This map is not exhaustive, but does provide an idea of where the Tinkers Creek
wetlands remain.

The importance of wetlands cannot go understated. As the watershed continues
to be developed and humans populate its landscape, the watershed will need to
accommodate the increased water being inputted into the stream system.
Because wetlands provide multiple free benefits to communities, the filling,
destruction, and removal of these resources should be abstained from unless it is
in the interest of the safety, well-being, and in the public’s best interest. Further,
if a wetland is removed, filled, or destroyed, the mitigation should be performed
within the watershed boundary.

High quality wetlands, category 2 and 3, need special protection as they both are
often rich in biological diversity, process increases in water inputs, remove
pollution picked up from overland flows, and provide increases in property
values. Unfortunately, wetlands continue to be built in, removed, filled in, and
mitigated elsewhere. This process does nothing to improve the water quality in
the Tinkers Creek Watershed. This Watershed Action Plan is in agreement with
the Lower Cuyahoga TMDL which states that category 2 and 3 wetlands must not
be removed from the watershed. Attaining EPA WWH water quality standards
continues to be a difficult challenge when the very filters of pollutants, wetlands,
are allowed to be removed from the watershed and rebuilt in another.

Groundwater Quality
See Figure: (Tinkers Creek DRASTIC Map)

I. Causes and Sources of Impairment/Threats

The Ohio EPA has listed the following causes of non attainment as “high
magnitude” within the Tinkers Creek HUC #04110002 050: Unknown Cause,
Nutrients, Organic Enrichment/DO, Flow Alteration, Direct Habitat Alterations,
Oil and Grease, and Natural Limits (wetlands). When listing the causes, Ohio
EPA also lists the “high magnitude” sources of nonattainment in the HUC. The
“high magnitude” sources are: Major Municipal Point Sources, Land
Development/Suburbanization, Urban Runoff/Storm Sewers (NPS), Onsite
Wastewater Systems (Septic Tanks), Natural, and Unknown.

Summary of TMDL/ Causes and Sources Continued

The Total Maximum Daily Load (TMDL) process, as established by the Clean
Water Act (CWA), is a method for identifying and restoring impaired
waterbodies. The CWA Section 303(d) and Chapter 40 of the Code of Federal
Regulations Section 130.7 direct each State to identify and prioritize water quality
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limited segments for which pollution controls required by local, State or Federal
authority are not stringent enough to achieve applicable water quality standards
(WQS). Further, TMDLs for pollutants that prevent the identified segments from
attaining WQS must be established. TMDLs are quantitative assessments of
water quality problems contributing to the impairment of these segments.

The lower Cuyahoga River watershed has been identified as a priority impaired
water on Ohio’s 303(d) list. Biological and chemical stream surveys indicate that
organic enrichment, low dissolved oxygen, nutrients, and flow alteration are the
primary causes of impairment in the watershed. A TMDL for the Lower
Cuyahoga River was approved by the US EPA in September 2003. The TMDL
report can be found on the Ohio EPA web site at:
http://www.epa.state.oh.us/dsw/tmdl/CuyahogaRiverLowerTMDL.html.
Tinkers Creek is part of the Lower Cuyahoga TMDL area and is addressed in the
report. The goal of the TMDL is full attainment of Ohio’s WQS.

As part of the TMDL, a stressor identification study was recommended for the
Tinkers Creek watershed. The reasons for this recommendation are to identify
current unknown sources of impairment, and to present a methodology for
addressing them. The study is ongoing with an anticipated completion in 2010.
To date, a number of sources and causes have been explored which include:
elevated nutrients, elevated water column turbidity, and PPCPs (pharmaceuticals
and personal care products).

The US EPA approved TMDL assigned a phosphorus load to the major
dischargers in Tinkers Creek of 59 Ibs/day (26.76 kg/day) to meet the Lower
Cuyahoga River nutrient target. The major dischargers in Tinkers Creek (Aurora
Shores is excluded), have a combined permitted discharge volume of 26.85 MGD
and a current weekly maximum permitted phosphorus load of 336.5 Ibs/day
(152.64 kg/day). Based on the TMDL assigned load, a weekly maximum permit
limit of 0.26 mg/l would need to be assigned to the dischargers. The stressor
identification study currently being conducted in the watershed has indicated
that nutrient elimination alone will not be adequate to address impairments in
Tinkers Creek.

Ohio also uses the ICI index to assess the macroinvertebrate community. Again a
maximum score for this index is 60.

Figure 53 presents results of the most recent macroinvertebrate community
assessments (ICI score) for sites in the watershed. As is depicted in the figure,
macroinvertebrate communities within the basin are generally in attainment with
Ohio’s biological standards. This is in contrast to the fish community results.

Use Designation

Use designations for the Tinkers Creek basin are contained in OAC Chapter 3745-
1-26. Table 23 below contains the use designations for Tinkers Creek.
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Use Designations

Water Body Segment Aquatic Life Habitat Water Supply Recreation
SRW | WWH MWH LRW | AWS IWS PCR Comments
Tinkers Creek Richmond Rd.(RM 8.75) to mouth ] 4] ] M M
within boundaries of the J. Arthur
Herrik nature preserve (RM 29.3 to
28.9) ] ] o} & o}
all other segments (7] ] 4] 4]
Wood Creek o] o] 74| 74|
Deerlick Run RM 0.37 to the mouth [} [} M M [}
all other segments (74| (74| (74| 4] 4] High gradient
Egbert Road (RM 0.45) to
Southwest Branch of Deerlick Run  mouth ] ] ] (74| (74| High gradient
all other segments M M M 4] High gradient
South Branch of Deerlick Run ] M M M M High gradient
North Branch of Deerlick Run M M (4] (4] 4] High gradient
Hukill tributary (74| (74| (74| (74| High gradient
Ferro tributary (74| (74| (74| (74| High gradient
Bear Creek o] o] 74| 74|
Hawthorne Creek o o] 74| 74|
Beaver Meadow Run o o] 74| 74|
EOLP ecoregion -
Pond Brook [l [l [l [l channel modification
Unnamed tributary (Tinkers
Creek RM 25.44) M M M [}
North branch (unnamed tributary RM
0.18) e} o} & o}
Unnamed tributary (Tinkers
Creek RM 27.72) M M (4] (4]

Table 24

: Tinkers Creek Use Designations
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Macroinvertebrate Tinkers Creek
Community
ICl Scores 48 =vwr: RM 28.3
2000-2008
RM 25.4
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RM 25.2 ICI Narrative
RM 24 Evaluation
Good
I 28 RM 22.5 ‘ 00
Pond Brook .
Fair
ICI Scores Pond Brook
Ohio WQS = 222 modified streams RM 20 . Poor

)< RM 18

RM 16
40 RM 14.3
RM 1.2 RM 0.2

RM 12

AN \ 44 RM 11
I RM 10.6
Beaver Meadow Run
RM (&‘7 44 RM 8.5
RM 7.8 RM 7.2
Hawthorn Creek
RM 0.7
RM 0.1 e
RM 3.7
\ Deer Lick Run
RM 2.44
Wood Creek
42 RM 0.1
<« CUYAHOGARIVER <«—
ICI Scores
Ohio WQS = 234 small streams

Scores 30 to 34 are within margin of
acceptable variation

Figure 53: Tinkers Creek Invertebrate Community Index Scores
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Figure 54: Tinkers Creek Potential Point Source Impairment Sources
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Fish Community
IBI Scores
2000-2008

RM 4.3 RM3.8

Pond Broo

Tinkers Creek

IBI Scores Pond Brook

Ohio WQS = 224 modified streams |

RM 20

Beaver Meadow Run
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Ohio WQS = 238 small streams

acceptable variation
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IBI Narrative
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Figure 55: Tinkers Creek Index of Biological Integrity Scores
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Point Source Impairments

Point source discharges to the Tinkers Creek watershed are regulated by the
Clean Water Act. A regulated discharge requires a permit issued under the
National Pollutant Discharge Elimination System (NPDES). There are currently
seven larger wastewater treatment facilities which discharge in the watershed,
several small package plants and 2,101 HSTS (a potential source). A brief
description of each is included in the following paragraphs.

Discharges (NPDES Permitted)

The Portage County Hudson-Streetsboro WWTP was originally
constructed in 1985. The average daily design flow was upgraded from 2.5 MGD
to 4.0 MGD in 2001 with a peak hydraulic capacity of 10.0 MGD. Wet stream
processes include influent screening, communation, grit removal, scum removal,
contact stabilization, clarification, nitrification, sand filtration, and
chlorination/dechlorination. Sludge is aerobically digested, dewatered using a
belt filter press, and placed into drying beds. Sludge is ultimately disposed of by
land application. The Streetsboro sewerage system is 100% separate. The County
does not have an approved pretreatment program.

The City of Aurora Westerly WWTP was replaced by a new plant in 1988-89
and the last major modification was in 1999. The facility has a design flow of 1.4
MGD. The current system includes bar screening, grit removal, oxidation ditch,
final clarification, phosphorus reduction, rapid sand filtration, ultraviolet
disinfection, and post aeration. Sludge handling facilities include aerobic sludge
digestion, and sludge drying beds. The Aurora Westerly WWTP collection system
is 100% separate sewers. To minimize inflow and infiltration annual sewer
inspections are performed on the system. No significant industrial users of this
WWTP have been identified; therefore no pretreatment program is required.

The Summit County Aurora Shores WWTP was originally constructed in
1985. The average daily design flow was upgraded from 0.25 MGD to 0.5 MGD in
a 1996 PTI. Wet stream processes include influent screening, communation,
extended aeration, secondary clarification, tertiary sand filtration, and ultraviolet
disinfection. Sludge is aerobically digested and dewatered using a belt filter press.
Sludge is ultimately disposed of by land application. The Aurora Shores sewerage
system is 100% separate.

The City of Twinsburg WWTP is an advanced treatment facility. The plant is
designed to treat an average daily hydraulic flow of 4.95 MGD, with a peak
hydraulic capacity of 10.2 MGD. Current wet stream processes at the facility
include aerated flow equalization, aeration, screening and grit removal, primary
settling, phosphorus removal, activated sludge aeration, secondary clarification,
tertiary treatment using micro-strainers, disinfection by chlorination, and
dechlorination by sodium bisulfite. Solid stream processes are sludge
stabilization using anaerobic digestion, dewatering using a filter press, sludge
storage, and sludge disposal in accordance with an approved sludge management

117



plan. The City has an approved pretreatment program, with four categorical
industrial users and five noncategorical industrial users discharging to the
WWTP. The Twinsburg WWTP collection system is 100% separate.

The City of Solon Water Reclamation Facility was built in 1962 with a
major modification occurring in 1997. The treatment process at the plant
includes an equalization basin, bar screens, grit removal, primary settling,
oxidation towers, aeration, secondary settling, rapid sand filters, ultraviolet
disinfection, gravity thickeners, anaerobic sludge digestion, belt filter press, and
lime stabilization. The plant design capacity is 5.8 MGD with a hydraulic capacity
of 9.6 MGD. The Solon sewer system is 100% separate.

The city implements an approved industrial pretreatment program. Eight
categorical industrial users and fifteen non-categorical significant industrial
users discharge to the Solon WWTP. Among these are food processors, hair care
product manufacturers, commercial laundries, bakeries, and metal plating
facilities.

The City of Bedford Heights WWTP was built in 1958 and it treats both
domestic and industrial wastewater using tertiary treatment technology. The
average design flow for this facility is 7.5 MGD while the peak hydraulic capacity
is 15 MGD. The last major modification to the Bedford Heights WWTP was in
1984. The wet stream processes include the preliminary treatment of the influent
through the use of bar screens, grit removal and prearation. This is followed by
primary settling, aeration, final settling, rapid sand filtration, and chlorination/
dechlorination. The City of Bedford Heights WWTP collection system is 100%
separate.

Bedford Heights’ industrial pretreatment program was approved by the Ohio
EPA on August 21, 1984. On November 27, 1991, Bedford Heights adopted their
local sewer use ordinance and added the Pretreatment Implementation Review
Task Force requirements to their program. The program’s industrial user permits
and the Enforcement Response Plan were both approved on October 27, 1992.
Three categorical industrial users (1U) discharge to the treatment plant. These
include two iron and steel manufacturers and one metal molding manufacturer.

The City of Bedford WWTP was originally constructed in 1937 its last major
modification was in 2007. The average daily design flow is 3.2 MGD. Wet stream
processes include influent screening, communation, grit removal, flow
equalization, primary clarification, trickling filters, rapid sand filtration, and
chlorination/dechlorination. Sludge is aerobically digested and dewatered using a
belt filter press. Class B sludge is ultimately disposed of at the PPG Lime Lakes
Reclamation site. The Bedford sewerage system is 100% separate. The City does
not have an approved pretreatment program.

The WWTP does not have an approved pretreatment program. There is one Ohio
EPA permitted industrial user tributary to the plant.
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Table 25 below contains a list of all individual NPDES permitted facilities in the

basin.

Table 25: Individual NPDES permitted dischargers in the Tinkers

Creek watershed
DISCHARGE PERMIT
ENTITY RECEIVING VOLUME NO.
STREAM GPD

City of Bedford Wood Creek (Tinkers | 3,200,000 3PD00005
Creek)

City of Bedford Heights | Hawthorne Creek 7,500,000 3PD00006
(Tinkers Creek)

City of Solon Beaver Meadow Run | 5,800,000 3PD00019
(Tinkers Creek)

City of Aurora Westerly | Pond Brook (Tinkers 1,400,00 3PD00046

WWTP Creek)

Portage County Tinkers Creek 4,000,000 3PK00014

Streetsboro WWTP

City of Twinsburg Tinkers Creek 3,400,000 (expansion to 4.95) 3PD00039

WWTP

Mikulski Apartments UT to Tinkers Creek 1,750 3PR00188

(Summit Co., Hudson)

Aurora Shores, Summit | Pond Brook 500,000 3PG00030

Co.

Glen Willow Properties | Tinkers Creek Storm Water 3IN00164

Morgan Matroc, Inc. UT to Tinkers Creek Treated Groundwater (0.0144 3IE00067

MGD- system not yet installed)

Nestle Prepared Foods | Tinkers Creek NCCW 3IH00061

Osborne Company Tinkers Creek Storm Water, Process 31J00041

Zircoa UT to Tinkers Creek Storm Water, Process (0.189 3IE00014

MGD)

Aurora Terminal & Tinkers Creek Storm Water 31G00033

Transport

Rotek Inc. UT to Tinkers Creek Storm Water 31100158

Sea World Geauga Lake to Storm Water, NCCW 3IN00212
Tinkers Creek

Aerosol Systems UT to Tinkers Creek Treated groundwater (0.014 3IN00298

MGD)
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Table 25: Individual NPDES permitted dischargers in the Tinkers

Creek watershed

DISCHARGE PERMIT

ENTITY RECEIVING VOLUME NO.
STREAM GPD

Conrail - Macedonia UT to Tinkers Creek Storm Water 31T00013
Yard
Cajon - Macedonia Tinkers Creek 4,000 gpd sanitary, NCCW 31G00021
Diamler Chrysler UT to Tinkers Creek Storm Water 31S00030
Northfield Park UT to Tinkers Creek Storm Water 3IN00314
Tri County Concrete - UT to Tinkers Creek Storm Water, Process 3IN00319

Twinsburg

The watershed contains significant operations that could contribute to the overall

degradation of water quality in the creek. Figure 56 below indicates the

approximate locations of those known point source dischargers. In addition,
Figure 57 indicates the locations of the “significant” NPDES permit holders in the
watershed. Sometimes illicit discharges occur and it is difficult to track them
back to their source. WWTP’s can effectively handle the removal of organic
materials but are not specifically designed for compounds such as
pharmaceuticals and personal care products and dyes, although removal does
occur. An overabundance these compounds can “pass through” the treatment
process. Ongoing research is being conducted on a global scale.
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Figure 56: Tinkers Creek WWTP’s (Municipal & Package)
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Spills & Hlicit Discharges

A file has been created and is kept at the Cuyahoga County Board of Health
(CCBH) which contains all historically reported spills and illicit discharges into
Tinkers Creek. Any interested party can call Mike McNutt, Watershed
Coordinator, at 216-201-2001 x1224 to request this information or write a letter
to Mike McNutt, CCBH, 5550 Venture Dr. Parma, OH 44130.

J. Non-Point Sources

The major nonpoint source impacts in the watershed are a result of
suburbanization and urbanization. Impacts associated with these sources include
an increased sediment load to the streams which result in decreased substrate
heterogeneity and overall habitat quality impairment. This is observed in many
smaller tributaries and the Tinkers Creek main stem from its headwaters into
Twinsburg.

Increases in impervious surface area also results in flashier stream flows which

are partially responsible for channel incision and bank destabilization, both
noted as occurring in the watershed.
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Headwaters Quality

Detailed assessments of headwater streams within the watershed are limited. It
is fair to assume that the number of primary headwater streams (>1 square mile
in drainage) has decreased since pre-settlement. These small streams are often
lost due to development. There are still high quality headwater streams
influenced by groundwater remaining in the watershed in such areas as
Twinsburg and Aurora.

It is recommended that a watershed-wide assessment of primary headwater
streams be conducted to determine overall quality of this watershed component.

Figure 59: Complete destruétion ofa priary headwater stream for
development purposes (HUC # 4110002-050-050)

TMDL Pollutant Load Allocations
As discussed previously, a load limit of 59 Ibs/day has been assigned to the major
wastewater treatment plant dischargers in Tinkers Creek.

Appendix J of the 2003 TMDL report discusses load calculations completed for
Tinkers Creek. Figure 60 taken from the TMDL report indicates that Tinkers
Creek may be enriched for phosphorus under all flow conditions; Figure 61 taken
from the TMDL report shows that exceedences of bacteria may only be occurring
under wet weather conditions for Tinkers Creek. The relative contributions of the
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current total phosphorus load in Tinkers Creek is estimated in Figure 62 taken
from the TMDL report.

Tinkers Creek at Bedford Phosphorus Load Duration Curve
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10

0 20 40 60 80 100
FDI at Tinkers Gage
e Tinkers TMDL [0 Existing Load e Cuyahoga Target TMDL === 0g. (Existing Load)

Figure 60: Phosphorus loads during different flow regimes
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Figure 62: Phosphorus Load Contributions on the Tinkers Creek Watershed

Inventory of HSTS
There are 2,101 HSTS systems in the watershed. Of them, approximately 25.4%
are failing or 534 systems. 270 are failing in Cuyahoga County alone. Based on
534 failing systems, a load analysis was prepared for the discharge of several
pollutants in the septic tank effluent. A flow value of 360 gallons per day was
used (assuming all flow from a typical 3-bedroom house enters the watershed).
Table 26 contains the results.

Table 26: Septic Tank Effluent Loading
Fecal

Biochemical Tot. Coliform Flow (gallons

Oxygen Demand | Phosphorus | Ammonia | (#/100 ml) | per day)
et Quelly 143 13 36 3,379,051 360
(mg/l)
Individual Home
Pollutant Load 0.429 0.038 0.107 360
(Ibs/day)
Total Home
Pollutant Load 229.1 20.3 56.9 192,240
(Ibs/day)

The potential watershed load produced by failing septic systems is very small.
Figure 63 is a graphical representation of the phosphorus load compared to the
watershed target loads. As is shown in the graph, individual septic tanks do not
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contribute any appreciable load on a watershed-wide scale, however, the total
calculated load does exceed the target load at low stream flows. These periods of
low flow are at times of greater stress in a biological community. It should be
noted that septic tank discharges are very localized in their occurrence, a group of
failing systems tributary to a small stream will have an impact. Table 26
indicates that the fecal coliform concentrations in septic effluents are very high
when compared to the recreational standard of an average of 1000/ 100 ml.
These discharges can also pose a localized public health threat.

Load Duration Curves - Phosphorus
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% 100.00 i
| emmTarget Load
w1000 i arget Loa
o
% 1.00 e Total Septic Tank
c Load
=
S o010
— e
T
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-
800 00 . 4Q0 200 0
F?ow (cubic ?eet per second)

Figure 63: Phosphorus load curve for septic tanks

# of New Homes Being Built

Because of the shaky economy and the slow down of new home builds, the
amount of new homes being built in 2009 is approximated to be 77. However, the
potential exists for a total of 198 homes to be built started or actually built in
within this year.

# and Size of Animal Feeding Operations
N/A

Acres of Highly Erodible Land & Potential Soil Loss

The watershed contains soils that could be considered erodible and because
sedimentation is a leading water quality problem in the watershed; the erodible
soils are a concern. There are approximately 4,020 acres of highly erodible soils
in the watershed. The cause of the sedimentation impairment is due to the
introduction of too much water into the watershed streams from impervious
surface. The result is stream bank destabilization, entrenchment, increases in
TSS and TP, and ultimately habitat reduction.
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Figure 64: Highly Erodible Soils Locations
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Is the Stream Culverted?
Tinkers Creek, like any other urban watershed has many culverts to contend with.
The watershed contains approximately 1,497 stream crossings or culverts.

Is the Stream Channelized?

As discussed in prior sections, the Tinkers Creek Watershed has approximately
52 miles of channelized streams. The channelization is mostly confined to HUC#
4110002-050-030 and HUC# 4110002-050-040.

Is Stream Levied?
N/A

Does Stream Exhibit Little Human Impact?
Tinkers Creek, like most other urban
watersheds, receives significant impacts
from human interaction either directly or
indirectly. This urban watershed is
impacted from point source discharging,
non-point source pollution, careless
behavior, and a lack of education toward
local decision makers and residents alike.
Many decisions made long ago are only
now being recognized as a potential water
qguality impairment; i.e. too much water in
a stream from standard development and
engineering practices. The solution to
this problem lies with an ideological shift
toward recognizing that the health of . N P >
watersheds is crucial to the health of humans Figure 65: Typical Litter in Urban Stream

What is the Effluent Volume?

Tinkers Creek is an effluent dominated stream. As shown in Table 27 below, the
stream can consist of >75% effluent during low-flow periods in the summer. A
stream dominated by effluent is likely to be heavily influenced by the quality of
effluent in the dischargers.

The wastewater treatment plants included in Table 27 are the largest contributors
of flow to the stream, other dischargers exist in the basin but are not included in
this evaluation. Between 1960 and 1970 the basin saw a significant increase
(188%) in median stream flows, most likely due to population increases in the
suburban communities, which resulted in increased flows to the wastewater
treatment plants. Over the years many improvements have been made at the
individual plants which has resulted in the high level of treatment and excellent
compliance records seen today. This has resulted in improved macroinvertebrate
communities (generally meeting goals of the Clean Water Act). Fish communities
in the watershed (the main stem below the natural waterfall being an exception)
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continue to show signs of impairment. In this case the discharges from the plants
may be one of several factors considered as possible sources of the impairments.

Table 27: Effluent Volume

Decade Flow
Averages

1960's

1970's

1980's

1990's

2000's

2000's Summer

1970-2000's

Average
Median

Average
Median
Average
Median
Average
Median
Average
Median
Average

Median

Average
Median

100.23
36.00

142.67
66.00
133.42
68.00
143.29
69.00
133.55
70.00
137.97

50.00

139.10
68.00

CFS
CFS

CFS
CFS
CFS
CFS
CFS
CFS
CFS
CFS
CFS

CFS

CFS
CFS

WWTP

Aurora Shores
City of Solon Water
Reclamation

Bedford Heights WWTP
Streetsboro WWTP

City of Twinsburg WWTP
Aurora Westerly WWTP
Flow at Gage

2000's Summer

Bedford WWTP
1970-2000's

2000's Summer

1970-2000's

Flow
MGD
0.25

5.8
7.5

4.95
1.4

73.9%
3.20
54.4%

76.3%

57.5%

Flow
CFS
0.387

8.973
11.603
6.188
7.658
2.166
36.973
percent effluent at gage
4.9504

percent effluent at gage
estimated percent effluent at
Canal Road

estimated percent effluent at
Canal Road

Is the Streamed Dammed? How many Stream Miles are Impounded?

The watershed contains 3 low head dams and no water is impounded.

Officially Classified &/or Unofficially Maintained as a Petition
Ditch (es)?
Information was only available for Summit County. There are three streams

listed as petition ditches by the Summit County Engineer. They are:

1. Tinkers Creek between river miles 25.0 and 25.6

2. The Hine tributary located east of SR 91 and south of Middleton

3. The Wagar tributary located to the southeast of Hudson-Aurora Road and
Stow Road

Status & Trends (Areas where Water Quality is in Attainment, but

Local Information Indicates the Current Situation, if Unchanged, will
likely Result in Water Quality Degradation)
All current data regarding water quality in Tinkers Creek is that of the Ohio EPA.
Itis current and no local information exists to indicate otherwise.

V. Watershed Impairments

Tinkers Creek Watershed Impairments have been identified through the data
collection and reporting of the Lower Cuyahoga TMDL, as well as, the Great
Lakes Water Quality Agreement which has designated the Lower Cuyahoga River
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as an Area of Concern (AOC) which assess and provides beneficial uses to a water
body. In addition, community input from elected officials and residents has also
provided a watershed resident perspective on the health of the stream. The
identified impairments are used to develop problem statements and
corresponding solutions.

A. Additional TMDL Information

The following information provided is from the Lower Cuyahoga River TMDL
which was completed and finalized in September 2003.

Tinkers Creek is the largest tributary of the Cuyahoga River and drains
portions of Portage, Geauga, Summit and Cuyahoga counties. Tinkers Creek
has a drainage area of 96.4 square miles and a total length of about 30 miles
and enters the Cuyahoga River at RM 16.36. The watershed lies on a glaciated
plateau. Soils are mostly silt loam and clayey silt loam. Wetland swamps, bogs
and fens are common in the upper watershed.

Flows in the lower section of the creek are highly influenced by the discharge of
treated wastewater from upstream WWTPs; in 1991 the combined effluent had
a median discharge of 11.623 mgd or 17.9 cubic feet per second (cfs). Portions of
the stream are on bedrock and form waterfalls which are a natural barrier to
fish passage. The lower portions of the stream have formed the Tinkers Creek
Gorge which is a National Natural Landmark. Recent acquisitions in the basin
by MetroParks Serving Summit County and the Cleveland Metro Parks have
increased the amount of protected watershed in the basin. Many local
communities are also involved in protecting and acquiring parkland in the
basin.

The 1996 Tinkers Creek water chemistry data collected at RM 0.1 showed no
exceedences of WQS Criteria. However, nitrate concentrations continue to be
markedly elevated with a mean 6.81 mg/I (the 1991 mean was 7.6 mg/l). In
contrast to lower Tinkers Creek, the median nitrate concentration from
similarly sized reference streams in the EOLP ecoregion is 0.425 mg/l (n=298)
(Ohio EPA 1999c¢). The excessive nitrates reflect the effluent dominated nature of
the creek and improved ammonia nitrification at the major municipal WWTPs
in the basin.

While certainly less toxic than ammonia, it is possible that elevated nitrates
may limit biological potential in Tinkers Creek. Water quality conditions at the
mouth have not changed appreciably when compared to 1991results. The
headwaters of Tinkers Creek are wetland influenced and support fair quality
fish communities, fairly typical of swampy streams. Further downstream, fish
communities drop to the poor range downstream from the Streetsboro WWTP.
Changes to the watershed include increased stretches of channelized habitat and
increased suburban development. Nutrient levels were elevated below the
WWTP but other factors, such as barriers to fish migration (i.e., waterfalls
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located downstream at RM 5.6), excessive turbidity, or other unknown causes
and sources of impairment may contribute to the NON attainment.

Tinkers Creek becomes increasingly urbanized and effluent dominated as it
flows downstream. Physical habitat at the mouth of Tinkers Creek is capable of
supporting a typical warmwater stream fauna; the QHEI score was 70.5. The
channel was sinuous and well developed, and contained boulder, cobble and
gravel substrates. Woody debris was also present in the channel. The creek
receives inputs from major WWTPs in Aurora, Twinsburg, Bedford, Bedford
Heights, and Solon. Nutrient levels were persistently elevated downstream from
the point sources, particularly below the Solon WWTP (via Beaver Meadow
Run) and Bedford Heights WWTP on Hawthorne Creek.

Fish communities in 2000 remained in the poor to fair range and have shown
minimal improvement over the past decade. Macroinvertebrates meet WWH
criteria but tended to decline from upstream to downstream. Significant
improvement in the macroinvertebrates at RM 8.5 was related to the
elimination of oil and grease contamination below the county garage since 1991.

B. Watershed Stressors
Organic Enrichment

Loss of the riparian area, lawn clippings and yard waste combine to increase the
amount of organic material in the system. Additional sources are from
wastewater treatment plants and failing septic systems.

Nutrient Enrichment

Loss of the riparian area, urbanization and the use of lawn fertilizers, pet and
wild fowl waste, and the loss of a consistent tree canopy contribute to the increase
of nutrients in the system. The main sources of nutrients are wastewater
treatment plants. Figure 64 contains the recommended nutrient targets for
Tinkers Creek. The figure was copied from Ohio EPA’s approved Lower
Cuyahoga River TMDL, where it is referenced as Table 5.
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Table 5. Target Concentrations for Phosphorus and Nitrate-Nitrite

Target Concentrations for Phosphorus

Erie-Ontario Lake Plain Phosphorus Concentration (mg/1)
Headwaters <20 mi* 0.05
Wadable =20 mi* <200 mi? 0.07
Small Rivers =200 mi2 <1000 mi® 0.12

Target Concentrations for Nitrate-Nitrite

FErie-Ontario Lake Flain Nitrate-Nitrite Concentration (mg/l) (75" % value)
Headwaters <20 mi* 10
Wadable >20 mi* <200 mi® 1.05
Small Rivers =200 mi2 <1000 mi? 1.42

Figure 66: Lower Cuyahoga TMDL Phosphorus/Nitrogen Targets
Low In-Stream Dissolved Oxygen

Decomposing organic material and high nutrient levels cause both algal blooms
and corresponding decay when those plants die off. This process is exacerbated
by poor stream channel morphology and in the summer months. Chronically
low dissolved oxygen has been shown to cause a reduction in biological diversity.

Toxicity

Combining several of the water quality degraders produces conditions which are
toxic to biological sustainability. The input of non-point source pollution from
the surrounding landscape coupled with the effluent discharges has created toxic
conditions for biological species.

Sedimentation

Tinkers Creek experiences very high sediment loading caused from significant
increases in storm water loading. On average the watershed is 21% impervious
cover. Most tributary streams and the main stem itself are becoming incised as
the increased water volumes scour the stream banks causing major
sedimentation issues.

Habitat Degradation

The Tinkers Creek Watershed, like most urban watersheds, continues to
experience a net loss of habitat both for terrestrial and aquatic species alike. Loss
of riparian areas, poor water quality, loss of connectivity to green corridors, and
urbanization has contributed to the low QHEI scores throughout most of the
watershed.
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Bacteria

Failing Septic systems, Combined Sewer Overflows (CSQO’s), and non-point
source pollution from impervious land cover is contributing to high bacterial
levels in the watershed.

Yet Unknown Impairments

The Lower Cuyahoga TMDL indicates a water quality impairment which is
unknown. The likelihood exists that some influence from the 7 WWTP’s
discharging within its watershed boundary could be influencing fish populations.
Evidence of pharmaceutical compounds influencing aquatic biology is being
studied. These unknown impairments could be a direct result of those
pharmaceutical compounds. It is also possible that the unknown cause of
impairment is a combination of several known sources which have interacted in a
manner which amplifies their individual impacts. The influence of elevated
turbidity in the watershed is an example of this, in addition to, a natural waterfall
acting as a boundary to fish migration.
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C. Cuyahoga RAP AOC Beneficial Use Impairments Delisting

The Lower Cuyahoga River is part of the Cuyahoga River Remedial Action
Planning Area. The Great Lakes Water Quality Agreement of 1978, and its 1987
Protocol Amendments, required identification of Areas of Concern and identified
a list of 14 beneficial use impairments to be addressed in the Remedial Action
Plan. Annex 2 of the Great Lakes Water Quality Agreement contains the following
beneficial use impairments:

VVVVVVVVVVYVYVYYVYY

restrictions on fish and wildlife consumption;

tainting of fish and wildlife flavor;

degradation of fish wildlife populations;

fish tumors or other deformities;

bird or animal deformities or reproduction problems;
degradation of benthos;

restrictions on dredging activities;

eutrophication or undesirable algae;

restrictions on drinking water consumption, or taste and odor problems;
beach closings;

degradation of aesthetics;

added costs to agriculture or industry;

degradation of phytoplankton and zooplankton populations; and
loss of fish and wildlife habitat.

In 1988 the Ohio EPA appointed the Cuyahoga River RAP Coordinating
Committee and charged them to identify the existing use impairments, their
sources and causes, and to develop and implement remedial measures or actions
to eliminate the impairments.

The 1992 Cuyahoga River Remedial Action Plan Stage One Report -
Impairments of Beneficial Uses and Sources of Pollution in the Cuyahoga River
Area of Concern identified loss of habitat, non-point sources of pollution, dams,
and combined sewer overflows as the principle causes of the use impairments in
the lower Cuyahoga River watershed (Source: Lower Cuyahoga River TMDL).

Beneficial Use Impairments

BENEFICIAL USE 1996 ASSESSMENT 2001 ASSESSMENT 2008 ASSESSMENT

IMPAIRMENTS

l.a Restrictions on Fish IMPAIRED IMPAIRED IMPAIRED

Consumption Consumption advisory still
in place

1.b Restrictions on Wildlife | UNKNOWN POSSIBLY NOT NOT IMPAIRED

Consumption * IMPAIRED No consumption advisory
in place

2. Tainting of Fish and UNKNOWN POSSIBLY NOT NOT IMPAIRED

Wildlife Flavor* IMPAIRED

3.a Degradation of Fish IMPAIRED IMPAIRED IN PLACES | IMPAIRED IN PLACES

Populations May be able to delist some
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BENEFICIAL USE 1996 ASSESSMENT 2001 ASSESSMENT 2008 ASSESSMENT
IMPAIRMENTS

tributaries or segments
3.b Degradation of Wildlife | UNKNOWN UNKNOWN NOT IMPAIRED
Populations *
4. Fish Tumors or Other IMPAIRED IMPAIRED IN PLACES | IMPAIRED IN PLACES
Deformities Need new assessment
5. Bird or Animal UNKNOWN UNKNOWN NOT IMPAIRED
Deformities or Reproductive
Problems *
6. Degradation of Benthos IMPAIRED IN IMPAIRED IN PLACES | IMPAIRED IN PLACES

PLACES May be able to delist some

tributaries or segments

7. Restrictions on Dredging

IMPAIRED IN NAV
CHANNEL

IMPAIRED IN NAV
CHANNEL

IMPAIRED IN NAV
CHANNEL

8. Eutrophication or
Undesireable Algae

IMPAIRED IN LAKE
ERIE

IMPAIRED IN LAKE
ERIE

IMPAIRED IN LAKE
ERIE

9. Restrictions on Drinking NOT APPLICABLE NOT IMPAIRED NOT IMPAIRED
Water Consumption
10.a Beach Closings IMPAIRED IMPAIRED IMPAIRED

(Recreational Contact)

PERIODICALLY

PERIODICALLY

PERIODICALLY

10.b Public Access and

MAINSTEM NOT

MAINSTEM NOT

MAINSTEM NOT

Recreation Impairments IMPAIRED IMPAIRED IMPAIRED

(Cuyahoga RAP BUI) NAV CHANNEL NAV CHANNEL NAV CHANNEL
IMPAIRED IMPAIRED IMPAIRED

11. Degradation of IMPAIRED IMPAIRED IMPAIRED

Aesthetics PERIODICALLY PERIODICALLY

12. Added Costs to NOT IMPAIRED NOT IMPAIRED NOT IMPAIRED

Agriculture or Industry

13.a Degradation of POSSIBLY POSSIBLY IMPAIRED NOT APPLICABLE

Phytoplankton Populations ** | IMPAIRED

13.b Degradation of UNKNOWN UNKNOWN NOT APPLICABLE

Zooplankton Populations **

14.a Loss of Fish Habitat NOT IMPAIRED IN NOT IMPAIRED IN NOT IMPAIRED IN
MAINSTEM MAINSTEM MAINSTEM
IMPAIRED IN NAV IMPAIRED IN NAV IMPAIRED IN NAV
CHANNEL CHANNEL CHANNEL

14.b Loss of Wildlife IMPAIRED IN IMPAIRED IN PLACES | NOT IMPAIRED

Habitat* PLACES

* now considered NOT IMPAIRED by local fish and wildlife managers
**now considered UKNOWN or NOT APPLICABLE by Ohio EPA due to lack of methodology for
conducting plankton assessments. Waters achieving the target biological indices for fish and macro-
benthos are considered to support healthy plankton communities.

Table 28: BUI Impairments of the Lower Cuyahoga TMDL

BUL1: Restrictions on Fish and Wildlife Consumption
State of Ohio Delisting Target:
No fish or wildlife consumption advisories have been issued for Tinkers Creek.

However within the AoC, fish consumption advisories remain in effect for Carp,

Brown and Yellow Bullhead, White Suckers, and Smallmouth Bass.

Current Applicability to Tinkers Creek:
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Because Tinkers Creek lies within the Cuyahoga AoC, fish consumption
advisories will be applicable to any fish caught and consumed within the Tinkers
Creek Watershed boundary. However, there is few known fishing areas on
Tinkers Creek with the exception of Tinkers Creek State Park and the lower
stretch of the creek as it flows through the Bedford Reservation to meet the
Cuyahoga River. Fishing has also been documented at the mouth of Tinkers
Creek and the Cuyahoga River.

Level of Impairment: Impaired for fish consumption

Wildlife Consumption:

The Cleveland MetroParks Bedford Reservation and Tinkers Creek State Park do
not have a deer management program and hence do not allow for the culling of
deer and other wildlife. Therefore, monitoring deer and other wildlife
consumption within these areas is not conducted and data would not be known.
Because the watershed is still rural in areas, wildlife consumption could exist, but
the watershed is not known for its hunting locations.

Level of Impairment: Not Impaired

BU2: Tainting of Fish and Wildlife Flavor

State of Ohio Delisting Target:

Because little to no fishing occurs within Tinkers Creek and the AoC delisting
targets indicates that no known impairment exists in the AoC to cause tainting of
fish, tainting of fish and wildlife flavor is not considered a threat.

Level of Impairment: Not Impaired

BUI3: Degradation of Fish Populations

The Index of well-being (Iwb) was developed by Gammon (1976). The Iwb
consists of four measures of fish communities: numbers of individuals, biomass,
Shannon Diversity based on numbers, and Shannon Diversity based on weight.
Shannon Diversity models determine species richness and/or the corresponding
weight of that representative fish community. Ohio EPA modified the Iwb by
eliminating any of 13 highly tolerant species, hybrids, or exotic species from the
numbers and biomass components of the lwb, but not from the Shannon
components (Ohio EPA, 1987), (Source:
acwi.gov/monitoring/conference/98proceedings/Papers/46-EDWA.htm).
MIlwb (Modified Index of Well Being) represents an indicator of fish mass and
density. This measurement is used along with IBI (Index of Biotic Integrity) to
determine the health of fish populations in a stream or river. Like ICI scores, IBI
scores range from 0-60. Tinkers Creek is found to contain scores ranging from
24 — 32. These scores would fall within the fair range. Mlwb scores range from
0 — 12, with 12 being the maximum.

QHEI (Qualitative Habitat Evaluation Index) scores represent a measurement of
stream and river habitat quality and indicate the importance of that habitat to

139



fish communities and other aquatic species. Depending on the position within
the Tinkers Creek main stem, QHEI scores range from 78.0 at the mouth to 52.5
in the headwaters area near Seasons Rd. Additionally, IBI scores range from
32.0 in the headwaters to 32.0 at the mouth of the stream. Lower IBI scores have
been recorded throughout the middle stretches of the stream. Tinkers Creek is
considered to be in non-attainment/partial attainment status according to Ohio
EPA water quality standards based upon these scores and others. It is worth
noting that within the watershed QHEI scores have been documented within the
WWH (Warm Water Habitat) range of EPA water quality standards, while lower
IBI scores have been documented at those same sampling locations. For instance
downstream of Hawthorn Creek, Tinkers Creek achieves a QHEI score of 71.0
while having an IBI score of 28.0 In order to achieve WWH status an IBI score
must be greater than or equal to 40 and the QHEI score must be greater than or
equal to 60. This issue is of concern as the habitat score is greater than the
minimum WWH requirement; however, the fish population is less than the
minimum needed to achieve the WWH status. Reasons for this discrepancy can
be attributed to impairments in fish passage possibly due to waterfalls or a yet
unknown impairment which is reducing fish populations.

River Mile Attainment

Fish/Invert. IBI Miwb?* ICI® QHEI Status® Comment DRAFT

Tinkers Creek (19-007)
WWH Use Designation (Existing)

29.1/28.3 32" na 48 5925 PARTIAL Seasons Road
25.0%/252 247 na 46 345 NON Hudson-Aurora Road
17.5%/118.0 25" 53" 40 50.0 NON At Whitlach Development
14.3"/14.3 28* 6.4* 40 56.0 PARTIAL Adj East |dlewood
8.5"/18.5 21" D.o" 44 76.5 NON Dst. Inland Reclaimation
6.9%/7.2 28" 7.5" G 710 PARTIAL Dst. Hawthorn Creek
0.1%0.1 32 6.1 36 78.0 PARTIAL At mouth

Table 29: Water Quality Standard Data on Tinkers Creek Main Stem

Level of Impairment: Impaired in Places

Degradation of Wildlife Populations:

Sentinel Species, those biological species used to determine environmental
health, such as Great Blue Herron, Bald Eagles, Otter, and Mink have not fully
been identified or studied in the Tinkers Creek Watershed. However, within the
Tinkers Creek State Nature Preserve, a pair of returning nesting Bald Eagles have
been seen, documented, and studied.
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If study is conducted, Cleveland MetroParks or ODNR will facilitate those
studies.

Level of Impairment: Not Impaired

BUI4: Fish Tumors or Other Deformities

There are no known cases of fish tumors or other fish deformities in the Tinkers
Creek Watershed. However, 25 years ago fish deformities such as tail rot were
common along with some tumors. Over time these cases have become non-
existent.

Level of Impairment: Not Impaired

BUIS5: Bird or Animal Deformities or Reproductive Problems
There is no known information or data to determine the presence of bird or
animal deformities within the Tinkers Creek Watershed.

Level of Impairment: Not Impaired

BUI6: Degradation of Benthos

Using the Lower Cuyahoga TMDL ICI (Invertebrate Community Index) scores,
Tinkers Creek has both attainment and non-attainment status. 1CI scores
represent the macroinvertebrate diversity in streams and rivers. Data collection
of species will help reveal the biological health of a stream or river based upon the
number of pollutant tolerant species to non-pollutant tolerant species. ICI scores
can range from 0-60. O being very poor water quality and 60 being exceptional
water quality. ICI scores range from 48 in the headwaters to 36 at the mouth in
Tinkers Creek.

River Mile Attainment

Fish/Invert. IBI Miwb?* ICI® QHEI Status® Comment DRAFT

Tinkers Creek (19-007)
WWH Use Designation (Existing)

29.1%/28.3 32* na 48 525 PARTIAL Seasons Road
25.0%/252 247 na 46 345 NON Hudson-Aurora Road
17.5%/118.0 25" 53" 40 50.0 NON At Whitlach Development

14.3"/14.3 28" 6.4* 40 56.0 PARTIAL Adj. East Idlewood

8.5"/18.5 21" D.o" 44 76.5 NON Dst. Inland Reclaimation
6.9%/7.2 28” o= G 71.0 PARTIAL Dst. Hawthorn Creek
0.1%/0.1 32* 6.1" 36 78.0 PARTIAL At mouth

Table 30: Water Quality Standard Data on Tinkers Creek Main Stem
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Level of Impairment: Impaired in Places

BUI7: Restrictions on Dredging
There are no dredging operations occurring within the Tinkers Creek Watershed.

Level of Impairment: Not Impaired

BUI8: Eutrophication or Undesirable Algae

The Ohio EPA has set forth target parameters within the Erie Ontario Lake Plain
ecoregion, of which Tinkers Creek resides, for nutrient capacity, in the form of
phosphorus, and achieve WWH status for streams and rivers. Figure 30
demonstrates those targeted goals.

Table 1. Nutrient and Habitat TMDL Targets

Watershed Size(D.A. = Drainage Arca) Ecoregion  Total P(mg/l) Habitat(QHEI)
Headwaters (D.A. < 20 mi%) EOLP 0.08 60
(20 mi* < D.A. < 200 mi%) EOLP 0.10 60
Small Rivers (200 mi* < D.A. < 1000 mi?) EOLP 0.12 60

Table 31: Water quality nutrient goals for streams and rivers

Phosphorus is the limiting nutrient in the Cuyahoga River system. Cuyahoga
River total phosphorus concentrations are elevated compared to reference values
in the EOLP ecoregion, which creates enriched waters. Dissolved oxygen
measurements, fish community responses and direct observation of aquatic plant
communities are consistent with responses of aquatic systems to enriched
nutrient conditions. Enrichment often contributes to non-attainment of Ohio's
Water Quality Standards. Both non point and point source controls are needed to
reduce phosphorus concentrations and loadings to the Cuyahoga River system in
order to reduce eutrophication of the system (Source: Appendix L, Lower
Cuyahoga TMDL).

Nutrient enrichment can be both phosphorus and nitrogen inputs into fresh
water systems. According to the Ohio EPA, within the EOLP region the threshold
for nitrogen in WWH communities is 3 —4 mg/l. Phosphorus concentrations are
much lower however. Target values of 0.12 mg/l in the main stem and 0.07 mg/I
in tributaries are needed to achieve WWH status in the EOLP region. According
to the Lower Cuyahoga TMDL, the Cuyahoga River basin had an average of 0.17
mg/| of phosphorus concentration. This is above the targeted level of 0.12 mg/I.
In addition, nitrogen compounds themselves do not impact the overall
eutrophication issues within the basin.

In fresh water systems, phosphorus is the limiting factor for nutrient enrichment.
A limiting nutrient is the nutrient in short supply relative to others that will be
exhausted first and will thus limit cellular growth. Therefore, any reduction in a
limiting nutrient causes a direct reduction in production (eutrophication).
Reduction of other nutrients that are not limiting will not. Whenever the ratio of
nitrogen to phosphorus, or the N/P ratio, in surface waters is greater than about
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7-10:1, then phosphorus is considered the limiting factor in productivity. Because
of the biochemical composition of algae, balanced algal growth requires a ratio of
nitrogen to phosphorous to be in this 7:1 ratio. In the lower Cuyahoga River the
N/P ratio of year 2000 sample averages was 19.5:1 which indicates the lower river
productivity is unequivocally controlled by TP concentrations (Smith, 1982),
(Source: Appendix L, Lower Cuyahoga River TMDL).

Level of Impairment: Impaired

BUI9: Restrictions on Drinking Water Consumption

The majority of residents in the Tinkers Creek Watershed receive their drinking
water supply from Lake Erie via the City of Cleveland water system. The position
of the intake location in Lake Erie according to the Ohio EPA Source Water
Assessment Report 2004 reduces major concern for intake of pollutants into the
drinking water supply.

Level of Impairment: Not Impaired

BUI10: Beach Closings (Recreational Contact)
Tinkers Creek does not contain bathing beaches within its watershed boundary
and therefore has no impairment associated with this BUI impairment.

Level of Impairment: Not Impaired

BUI11l: Degradation of Aesthetics

Tinkers Creek contains seven discharging Waste Water Treatment Plants and
Home Sewage Treatment Systems (HSTS) in some communities. Because not all
HSTS are working properly, some fail and discharge untreated effluent into the
Tinkers Creek system. According to OAC 3745-1-04, both the Ohio EPA and local
health departments have jurisdiction to address these problems as public health
nuisances. The criteria to determine a nuisance is bacteria sampling, odor and
color, and other visual manifestations. Tinkers Creek does not have specific
documentation to reveal these nuisances, but does contain these traits in areas at
different times.

The continued reduction of nutrient input from point-source pollution control, a
reduction in HSTS, and a reduction in illicit discharges from industry could
improve water quality within the basin.

Level of Impairment: Impaired Periodically

BUI12: Added Costs to Agriculture or Industry

No agricultural uses exist in the watershed. There are industrial facilities
throughout the watershed but it is not known the uses of water in their facilities.

Level of Impairment: Not Applicable
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BUI13: Degradation of Zooplankton Populations
Tinkers Creek does not contain areas suitable for zooplankton or phytoplankton
populations to exist.

Level of Impairment: Not Applicable

BUI14: Loss of Fish and Wildlife Habitat

32 sampling locations throughout the Tinkers Creek Watershed were studied for
habitat integrity; QHEI scores in 2000. Of the 32, 19 sampling locations met or
exceeded the WWH threshold of 60 using the QHEI criteria. Conversely, 13
sampling locations failed to meet the 60 threshold. The majority of low QHEI
scores were found between RM 25.0 to RM 16.60 and ranged from 57.5 — 34.5.
Despite a mix QHEI scores, the habitat of the watershed is fairly sound. In
addition to human impacts to habitat in the watershed, fish migration into the
upper reaches of the stream is limited by waterfalls. Several tributary streams see
significant habitat impacts from impervious cover and increased volumes of
water being input into the system. Habitat loss due to flashing water volumes
does not allow for solidifying fish communities due to constant habitat loss.

Level of Impairment: Impaired
D. Problem Statement

The following problem statements are based upon the impairments identified
within the Tinkers Creek Watershed. These statements will assist in developing
goals and implementation strategies for the watershed to improve water quality.

1. Increased phosphorus nutrient loads are the result of effluent discharge from
WWTP’s, remaining HSTS, and urbanization.

2. Increased volumes of water from urbanization and impervious cover, create
stream flashing during and after precipitation events causing significant erosion,
habitat loss, and channelization.

3. Continues wetland impacts and outsourcing of wetland mitigation to other
watersheds due to development and human progression result in the continued
loss of habitat and water storage capacities causing increases in the speed at
which water volume enters the Tinkers Creek system.

4. Impaired fish populations and species diversity may be attributed to elevated
nutrients, habitat alteration, and increased turbidity in the water column.

5. Sedimentation increases to Tinkers Creek are a consequence of stream bank

scouring and poor land use planning which has resulted in continued habitat
degradation.
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E. Linking Sources and Causes in the Tinkers Creek Watershed

The Lower Cuyahoga River TMDL and the Ohio EPA 303(b) list have outlined the
following linkages to developing solutions to the water quality impairments to
Tinkers Creek.

Source Causes

Organic and nutrient inputs increase WWTP’s, Urbanization, HSTS
phosphorus levels to exceed water
quality thresholds

Habitat loss Increased impervious run-off
Reduced species diversity Waterfalls preventing fish migration
Loss of riparian cover/tree canopy
Development practices

Increased rate of erosion and Channelization and hydromodification
sedimentation Development practices
Impervious cover

Endocrine disrupters and WWTP’s effluent discharge
pharmaceuticals in water

Table 32: Sources and Causes of Water Quality Impairments

V. Watershed Restoration and Protection Goals

A. Mission Statement

It is important to develop a mission statement to implement the Tinkers Creek
Watershed Action Plan. We have developed the following vision to assist us in
guiding our decision making processes toward rehabilitating the creek.

Preserve and restore Tinkers Creek, its tributaries, wetlands, habitat,
and other natural features; to promote watershed stewardship to all
communities in order to create a sustainable watershed for the use
and enjoyment of future generations.

B. Goals

1. Restore the beneficial uses of Tinkers Creek.

2. Reduce the ecological footprint and impact that urbanization and impervious
cover have upon the physical nature and water quality of the watershed.

3. Advocate and educate local decision makers about preserving wetlands and
other natural areas and to incorporate them into future planning decisions.

4. Focus on lessening phosphorus and nutrient loading into the watershed
through innovative strategies using community collaboration, homeowner
education, and restoration projects.

5. Reduce sedimentation by restoring the physical and biological integrity of the
riparian corridor, as well as, the upland land cover.
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C. Priority Areas of the Watershed to Target Restoration & Protection
Goals

The Tinkers Creek Watershed is diverse in land use, socio-economics, ethnicity,
educational background, environmental stewardship, and the opportunities for
preservation and restoration endeavors. The linkages between watershed
communities because of tributary streams dictate that the entire watershed is
prioritized. Generally, the northern section of the watershed is highly urbanized,
the middle section suburbanized, and the lower section slightly suburban/rural.
In order to focus restoration and protection implementation efforts, the following
priority zones are identified.

1. Tributary Streams. The majority of tributary stream lengths within the
watershed are in non-compliance with EPA water quality standards. Continued
culverting of the streams, loss of riparian areas, wetland outsourcing, and a
consistent increase of water input through development have resulted in drastic
negative impacts on the entire watershed. The cumulative influence of these
issues is resulting in lower water quality and a reduction in overall watershed
integrity.

2. Tinkers Creek Main Stem. Tinkers Creek main stem receives all of the
runoff and pollution inputs from the entire watershed. Because of the amount of
impervious land cover, the stream experiences precipitation events that promote
flashy stream flows and cause increased channelization, sedimentation, and
reduction of habitat.

3. Upper/Middle Tinkers Creek. Much of Tinkers Creek in the upper portion
of the watershed still contains high quality wetlands and marsh areas. Both
Summit and Portage Counties, in conjunction with land conservancies, have
purchased substantial sensitive land for the creation of parkland and preserves.
Acquisition of properties adjacent to already preserved areas is a priority to
creating green corridors and connectiveness between these areas. Conserving
land from development is the most cost effective way to prevent future water
qguality degradation by ensuring that the natural resources which reside upon the
land are protected.

4. Pond Brook. The Pond Brook subwatershed of Tinkers Creek is located in
the eastern portion of the watershed. Aurora, Solon, and Reminderville all reside
within its boundaries. Significant development has occurred over the last 15
years and has drastically increased urban runoff into the Pond Brook stream
itself. Additionally, fine sediments and glacial till are commonly found in this
area and substantially increase the amount of sediment flowing into the Pond
Brook system. Turbidity and sedimentation continue to cause habitat
degradation throughout the watershed, as well as, channelization of the system.
Much of the turbidity down stream of Pond Brook in the main stem of Tinkers
Creek could be attributed to this tributary. Further, this area is dominated by
wetlands and the terrain is fairly flat. Establishing designated riparian areas,
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preserving the integrity of the remaining wetlands, and stabilizing stream banks
of Pond Brook will assist in reducing the amount of sediment entering the system
and therefore help stabilize habitat loss.

D. Prioritization of Actions through Public Input

Public sentiment for the Tinkers Creek Watershed has been discussed at
functions through presentations to different clubs and organizations. Future
meetings will be scheduled to specifically discuss the Watershed Action Plan to
gain further knowledge of what the public deems as important toward the
implementation and restoration goals outlined in this plan. The following items
have been derived from conversations with students, local government officials,
and other watershed organizations. These items are being used to assist the
Tinkers Creek Watershed Partners in guiding the implementation and action
items contained within this plan.

1. Reduce impervious cover through use of BMP’s

2. Preservation/Conservation of wetlands and land parcels
3. Restoration of stream and riparian corridors

4. Preservation and restoration of wildlife habitat

5. Education

V1. Implementation

Priority Goals and Actions

Introduction

The goals and strategies of the Watershed Action Plan have been developed by
focusing on the three priority areas identified in the previous section. Because of
the size of the watershed and the problems associated within certain sections of
the basin, different activities and implementation measures are needed to achieve
water quality goals based upon the different issues identified in those sections of
the watershed. The following action items and priority objectives have been
identified to address the water quality problems within the Tinkers Creek
Watershed.

A. Overall targeted goals to meet to achieve WWH water quality
Status:

1. QHEI scores of > 60 throughout the entire watershed

2. ICl and IBI scores which meet Ohio water quality standards throughout
the entire watershed

3. A reduction of phosphorus loading into the watershed by implementation of
BMP’s and restoration of riparian corridors by 30% by 2020
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B. Priority Actions

1. Land Use
» Protection of sensitive areas
» Restoration of stream corridors and riparian areas
% Site Specific Projects

Specific sites have been identified to incorporate practices which
will improve overall water quality in the watershed. These sites
will become models to utilize throughout the other portions of
the watershed. Providing in-the-ground projects will allow for
education and replication of these projects to a watershed wide
scale.

» Retro-fitting developed areas with BMP’s for storm water runoff

» Low-Impact Development/Redevelopment

2. Reduction of Nutrient Inputs
3. Education
4. Restoration of Beneficial Uses

5. Implementation of Coastal Non-Point Control Measures

Priority Action 1: Land Use Recommendations

Land use recommendations throughout the Tinkers Creek Watershed are
uniform and will not be divided into separate HUC’s. The Tinkers Creek
Watershed has a long history of development and industrial use dating back to
the establishment of Cleveland proper. As the City grew, a number of the Tinkers
Creek communities were populated and are considered first and second ring
suburbs. Because of the decisions made long ago regarding development
techniques, the watershed continues to experience significant water quality
problems associated with urbanization and its corresponding stresses. Although
the watershed is not completely considered urbanized, land use decisions
continue to be an imposing threat to the overall integrity of the watershed.
Accepted development, design, and engineering practices remain one of the
biggest threats to the health of the watershed; resulting in the continuation of
Tinkers Creek not meeting EPA water quality standards.

Goal Approach

Create a template for watershed development and redevelopment activities which
focuses on low impact/conservation development strategies that will help ensure
the preservation of the remaining resources within the watershed and rehabilitate
the damaged resources within the watershed. These suggested strategies will be
used on a watershed wide scale and allow the local communities to remain in
control of the implementation of them. Development regulations regarding
pre/post construction activities and storm water management are a standard
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component of all SWP3 plans and development site plans. The following list of
recommendations could be applied to bolster existing development regulations
for future development and redevelopment within the watershed.

» All new build and rebuilds contain raingardens or bioswales (residential
and commercial)

» Detention ponds have additional wetland cells to assist in cleaning the
water before re-introduction back into waters of the state

» Preservation of all existing wetlands on-site

Overall Goals by HUC

HUC# - 4110002-050-030 (Tinkers Creek Headwaters to Above Pond
Brook)

Land acquisition and easement application will be crucial as well as the focus
management measure needed for minimizing further damage to the watershed
from where Tinkers Creek begins. This sub-watershed will need ordinance
creation and implementation for maximizing opportunities for proper storm
water management BMP’s as discussed in the tables below.

HUC# - 4110002-050-040 (Pond Brook)

Habitat and wetland restoration, land acquisition or easement protection, and
stream bank stabilization are the focus management practice(s) that will be
implemented to attain EPA biological water quality standards. Additionally,
identifying the most crucial locations by prioritizing the land acquisitions and
easement opportunities, and by ensuring that wetland setback and local
mitigations ordinances are in place will immediately begin to provide relief from
further development and reduce the sedimentation.

HUC# - 4110002-050-050 (Tinkers Creek Below Pond Brook to
Cuyahoga River)

Stream restoration and innovative storm water management opportunities will
be the management measure of focus in this sub-watershed. Low-Impact
development strategies which incorporate sustainable storm water management
will provide relief to the streams by reducing the amount of water being
introduced to them. Further, multiple stream restoration projects have already
been identified and incorporated into this plan. Additional restoration locations
and opportunities will be added to this plan as they unfold.

A New Approach for Land Use in the Tinkers Creek Watershed
Tinkers Creek, like so many urban watersheds, continues to experience water
quality and habitat degradation due to typical development design practices and
subsequent urban runoff. The Tinkers Creek Watershed Action Plan focuses on
changing the overall direction and strategy for future development and
redevelopment projects. Maintaining environmental integrity while increasing
the economic viability of the watershed is crucial to the overall health of the
stream and the economic well-being of the watershed communities. The
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following objectives will be used as a template of decision making processes
throughout the watershed.

Overall Watershed Protection and Restoration Goals

» Preserve: Green corridors and sensitive areas must be preserved in
perpetuity. This is both the most cost effective and necessary strategy for
the advancement of water quality/quantity initiatives and for the
protection of habitat.

» Restore: Urbanization in the watershed is a direct correlation to water
quality degradation. High nutrient loads and increased water in the
stream channels has encouraged biological problems and sedimentation
issues throughout the watershed. Restoring riparian areas, access to
floodplains, and stream bank stabilization will assist in reducing nutrient
loads and sedimentation downstream.

» Development/Redevelopment: Current development techniques
exacerbate known water quality impairments in the Tinkers Creek
Watershed by producing significant non-point source pollution run off
from impervious surfaces and allow for dramatic amounts of water to be
inputted into the stream system from the storm sewer system. Using
conservation and low impact development techniques will help reduce
these water quality problems.

» Use BMP’s: The implementation of Best Management Practices
throughout the watershed will provide an immediate relief to the stresses
that human activity has upon the creek. New development and retro-fits
to existing structures are one of the best strategies that can be
implemented to restore the integrity of stream health to the watershed.

» Preserve: Preserve areas in the watershed are those areas which have
been identified as sensitive and critical to both water quality and wildlife
habitat integrity. Many of these areas are headwater streams, riparian
areas, and lands adjacent to already preserved lands such as parks,
preserves, land trusts, and sensitive natural resources. These lands allow
the streams to have access to floodplains which will filter water, increase

habitat, reduce stream inputs of

water, and provide needed tree
canopy amongst other water
quality attributes such as
temperature reduction, green
connectedness, and
recreational opportunities.
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Restore: Tributary stream stretches
often fall victim to urbanization and
can no longer function in the manner
they once did. Most watershed
communities possess locations in
which stream restoration work is
necessary due to urbanization and
flow alterations. Some of these areas
have been identified and others still
are yet to be determined. Additional
areas will be established from field
surveying and local community input.

Development/RedeveIopment Current
development techniques for both housing
and retail establishments do not employ
tactics which reduce impacts to the
environment. Creating additional
impervious cover, draining water to
il o 8 ~ Mo A LY detention areas with no water quality
5 oA w'f‘”_“‘““‘ treatment, and building structures with little
to no overall environmental consideration
continues to promote watershed decay.
Identifying target areas to employ
St o 2 ¥ conservation and low-impact development
" er = | ““cr fgw & will begin to provide the needed techniques
for rehabilitation throughout the watershed.
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Use BMP’s: Because of Tinkers Creeks’
impervious cover, the tributary streams
are suffering significant channelization
problems which intensify the
sedimentation loading occurring
throughout the watershed. The use of
management practices such as
raingardens and bioswales are needed to
reduce the volume of water entering the
system. Additionally, simple but
effective implementation of these
management practices will provide a
reduction in pollutants, increase habitat,
recharge groundwater, assist in reducing
thermal pollution, and educate the
communities of the watershed.
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1.1 Preservation of Habitat & Sensitive Areas

Land Use Recommendations

Habitat degradation continues to be a concern throughout the watershed due to residential and commercial urbanization, in
addition to, the property management practices employed. Wetland outsourcing for mitigation purposes, encroachment of
riparian corridors, the piece mealing of land parcels, and over development are assisting in causing the lowering of QHEI,

IBI, and ICI scores.

Preserve land parcels within the watershed through out-right land acquisition which are adjacent to protected lands or are

within the riparian corridor of headwater streams and the main stem. Preserving sensitive areas will provide insurance that
further habitat and water quality degradation will be reduced. Purchasing sensitive land parcels for preservation is the most
cost effective strategy to maintaining environmental integrity, preserving natural habitat, and reducing non-point pollution.

Final Indicator of

Tasks Task Activities  Task Partners Funding Time Frame Completed Task

Continue to identify sensitive Use the Kerr- TCWP, Private No actual Start: 2011 15 additional properties

land parcels for acquisition Boron study and  Property dollars identified, in addition to
the priority Owners, WRLC, | needed the Kerr-Boron study
parcel Watershed list, to be of a sensitive
recommendation SWCD’s, TPL, All in-kind nature and adjacent to
list as a Watershed time already protected land
template for Communities, End: 1/1/12 parcels by 2011
investigating RC&D Council
parcel
acquisition

Land Purchasing Use the TCWP, Private ODNR, Start: 1/2/11 Goal of acquiring 422
identified Property Coastal acres of sensitive land

To ensure complete protection of properties list to  Owners, WRLC, | Management, by 2020

land, out-right purchasing will rank in order of Watershed Clean Ohio

provide the insurance that the importance SWCD’s, TPL, Fund, Land

sensitive areas will be protected in based upon Watershed Trusts,

perpetuity connectivity, Communities, Private Ongoing
resource RC&D Council Property
sensitivity, and Owners,
purchase price Watershed

Collaborate with
established
partnerships as
to how to
proceed

Identify grant
opportunities
and their RFP
deadlines as to
how to proceed
with purchasing
parcels

Communities

Riparian/Wetland setback
ordinances & local wetland
mitigation ordinances

Provide technical support to
communities regarding codified
ordinance adoption of setbacks and
the incorporation of local wetland
mitigation

Survey all
communities to
identify
ordinance
adoption of
setback
regulations

Promote and
provide a draft
ordinance for
local wetland
mitigation to all
watershed
communities

TCWP, SWCD’s,
Watershed
Communities,
NOACA, RC&D
Council

No actual
dollars
needed

All in-kind
time

Wetland
Reserve
Program

Start: 1/2/11

End: 12/31/12

Goal of 10 communities
to adopt these specific
details in ordinances by
the end of 2012

Goal of 2 communities
to adopt local wetland
mitigation ordinance by
the end of 2014

Overall objective is to
provide complete
stream protection in the
watershed. This task
will be on-going
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Make sure that
setback
ordinances are
in agreement
with NOACA
draft setback
regulations; 300
feet on both
sides of
drainage areas
of > 300 sq.
miles, 120 feet
on both sides
with drainage
areas between
20 and up to
300 sq. miles,
75 feet on both
sides with
drainage areas
of ¥2 and up to
20 sg. miles,
and 25 feet on
both sides of
watercourses
draining O and
up to %2 sq. mile

Conservation Easements

To establish a protected riparian
corridor on privately owned lands
throughout the watershed

Establish a
criteria to
identify and
facilitate
easement
opportunities
with the TCWP
and SWCD’s

Identify
properties along
stream corridors
for possible
easement
discussion
initiation

Approach land
owners in
identified areas

Create a
partnership with
the SWCD’s to
hold and
monitor
acquired
easements

TCWP, Private
Property
Owners, WRLC,
Watershed
SWCD'’s, TPL,
Watershed
Communities

ODNR,
Coastal
Management,
Clean Ohio
Fund, Land
Trusts,
Private
Property
Owners,
Watershed
Communities

Federal and
State grants
to help with
acquisition,
monitoring,
and
stewardship
fees

Wetland
Reserve
Program

Start: 2011

Ongoing

Annually send 50
informational pieces to
landowners in the
watershed regarding
the easement
opportunity beginning
in 2012

Acquire 3 easements by
2013 totaling 10 acres

Establish a target of
200 acres of easement
acquisition by 2020
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Land Parcel Preservation Examples

The following land parcels have been identified as being important to the overall
health and riparian corridor connectiveness to Tinkers Creek. These properties
will be the focus of land acquisition opportunities to ensure a lengthy and
continuous riparian area for the stream.

Sorrick Proprty: Seson Rd. Streetsboro, OH

Marilyn Sorrick’s property is a key land parcel acquisition due to its placement
near Herrick Fen. Itis an upland property and will assist in the preservation of
this rare resource.

Stonewater Development: Old Mill Rd. Twinsburg Township, OH

This land parcel is more than 80 acres. It sits adjacent to Tinkers Creek and, if
acquired, would create a green corridor connecting Metro Parks Serving Summit
County land and Western Reserve Land Conservancy property. The property has
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been denuded and has been the centerpiece of much debate as it is an
unbuildable property due to its soil composition.

Summit County Map
AN VIt N1ty MAP
o P 2
ST g™
%%
| dw@r 3 “’:

o

Legand

Suloctad Foabwas
/\/ Blreata

Original Twp. Divisions
E Political Subdivisions
{77 Parcels

Rec Alt ID Parid Addrass Owmer 1 Owiner 2
1 TWOO0035A4040000 | 8205495 | STONEWATER CT| OLD MILL ROAD LIMITED PARTNERSHIP

John A. Donofrio, Fiscal Officer )
UNTY

Greg Bachman, P.E.,P.S., Engincer
Hall property: Old Mill Rd. Twinsburg Township, Ohio

Russell M, Pry, Executive

PRIN

-

This property lies next to the Stonewater property and is still in good condition.
A recent CMAG grant has been written for acquisition by the Township. This
parcel will also allow the development of a green corridor between Summit Metro
Parks and the Western Reserve Land Conservancy parcels already preserved.
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Location

Streetsboro, Portage County

Size
127 acres
Features
High quality wetland
Protection

Protection of Mature Forest

Implementation of
Countywide Greenspace
Plan

(4
[ &

S
@ SUGARBUSH

I.KEII.I.S

TPL Ohio Office

1422 Euclid Avenue, Suite 340
Cleveland, OH 44115
Phone: (216) 928-7518

Fax: (216) 928-7519
www.tpl.org ohio

THE TRUST fir PUBLIC LAND
CONSERVING LAND FOR PEOPLE

Howitt Preserve
e ¥ \

§ The Howitt property encompasses 127

acres of wetlands, forest and
pastureland in one of the fastest
growing cities in the state of Ohio. The
property's preservation will be part of
the City and County greenspace goals
for expansion and trail connections for its growing population of residents.
The property, is also in one of the primary areas of water resources for the
Cuyahoga River and will provide protection for both groundwater and surface
water quality. This project is part of the Howitt family land holdings, who
have dedicated their lives to the stewardship of this property over the years
and seek to preserve it for the benefit of all in the community and the

watershed.
REV 110408
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The Howitt property contains acres of high category wetlands which are currently
protecting ground water and surface water to Tinkers Creek and ultimately the
Cuyahoga River. Because of the location of this property in HUC# 4110002-050-
030, and the rapidly developing City of Streetsboro, the protection and
acquisition of this property is a top priority.

- iy e N i £ - o
et 5§ L 3

Figure 69: Unnamed Tributary to Tinkers Creek (HUC# 4110002-050-
050); notice that the stream is not entrenched and has adequate flood
plain

1y
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Location
City of Hudson,
Summit County

City of Streetsboro,
Portage County
Size
140 acres
Features
2,500 feet of Tinker’s Creek
mainstem
3,000 feet of tributary to
Tinker’'s Creek

Over 35 acres of Category 2
and 3 wetlands

TPL Ohio Office

1422 Euclid Avenue, Suite 340
Cleveland. OH 44115
Phone: (216) 928-7518

Fax: (216) 928-7519
ww“-'.tpl,nrg ohio

THE TRUST for PUBLIC LAND

CONSERVING

LAND EORIPECICE

Tinker's Creek Headwaters

Located within the cities of Hudson (Summit County) and Streetsboro
(Portage County). the approximately 140-acre Tinker’s Creek Headwaters
property is one of the area’s highest conservation priorities. The natural
resources at this property are staggering — over 2,500 linear feet of Tinker’s
Creek mainstem. over 3.000 linear feet of tributary to Tinker’s Creek, and

over 35 acres of high-quality wetlands
and vernal pools. The Tinker’s Creek
Headwaters property also consists of
approximantly 100 acres of old-
growth, hardwood uplands (primarily
a mixed oak forest), and riparian
cormidor.

In addition to the property’s aquatic
and ecological benefits, it will also
further the effort to create a
contiguous natural corridor and future
trail connection from Hudson Springs
Park, to Tinker’s Creek State Park,
and on to Liberty Park in Twinsburg
Township.

REV 060409
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BOARD OF COMMISSIONERS OF METRO
CITY OF TWINSELRG
CDENVICTOR J & VICTORL
STATE OF OHI0

FOND BROCK DEVELOFMENT INC
JOHNSON CHRISTINE L& PIAZZA MARCIAJ
CITY OF TWINSELRG

COOPER HOLDINGSLLC

BOARD OF COMMISSIONERS OF METRO
327T90LD MILL ROAD LLC

FOND BROOK DEVELOFMENT INC
32T90LD MILL ROAD LLC
WHEELING L LAKE ERE RALWAY COMPANY
BOARD OF COMMISSIONERS OF NETRD
HD OF COMMISSONERS OF METRO PARKS
BALOGH JAMES C & MARY BETH
BOARD OF COMMISSIONERS OF NETROD
CITY OF TWINSELRG

FULTE MOMES OF OMIOLLC

GORDOMN WILLIAM L
WHEELING & LAKE ERE RAILWAY COMPANY
COLLURA CHERYL

STATE OF OMI0

COOPER HOLDINGSLLC

HLLVEW COMPANY ETAL

PAPESCH BONITA J & ROBERT J
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FOND BROCK DEVELOFMENT INC
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TINKER CREEK LAND CONSERVANCY
COOFER MOLDINGSLLC
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Table 33: Kerr-Boron Tinkers Creek Watershed Land Conservation Plan top parcels list
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Often, purchasing and protecting property through outright land acquisition
ensures that the resources located on the property are kept intact. This particular
property contains over 2,500 linear feet of main stem and over 3,000 linear feet
of unnamed tributary. Not to mention that this property contains over 35 acres
of category 3 wetlands. This property is located in an area that is developing

slowly but could help anchor the beginnings of a riparian corridor that will
connect Hudson Springs Lake and other potential property acquisitions.

1.2 Restoration of Stream Corridors and Riparian Area

Land Use Recommendations

Urbanization and standard development practices have had a negative influence on the integrity of the
watershed. Loss of riparian areas, rapid wetland removal and outsourcing, significant impervious cover, and
non-point runoff has resulted in the non-attainment status of EPA water quality standards. As a result,
channelization, sedimentation, limited access to floodplains, decreased habitat, and stream flashing have
lowered all EPA water quality indicators of stream health.

To restore stream integrity by increasing EPA water quality indices; QHEI, IBI, ICI, and MiWB scores. To
attain this expectation, physical, hydrological, and chemical alterations to stream stretches are needed to

increase these EPA water quality scores.

It is understood, however, that some areas will never again be

restored, but it is the focus to provide a habitat upgrade, allow water to slow down, and reduce a scouring
effect and therefore sedimentation into the stream.

Final Indicator of

Tasks Task Activities Task Partners Funding Time Frame Completed Task
Gain local support for execution Create a TCWP. SWCD’s, | In-kind 1/2/11 Perform presentation to
of restoration projects presentation to Watershed support from 12 watershed
watershed Communities, all task communities by the end
Establish criteria as to what communities local planning partners of 2011
watershed problems are most likely that discusses commissions, Ongoing
to get community buy-in from the the state of the RC&D Council Establish a priority list
watershed communities and proceed | watershed, of areas of concern
to garner commitment to seek where wetlands within 6 of those
restoration funding and in-kind are located communities by the end
match within their of 2011
communities,
low-impact Continue to give
development presentation to the
strategies, other 12 communities
BMP’s, and case to be completed by the
studies of end of 2012
implemented
practices Establish a priority list
of areas of concern
within another 6
communities by the end
of 2012
Work with watershed communities to | Continue to TCWP, SWCD’s, | In-kind Start: 1/2/11 Goal of 4 restoration
identify problem areas within those identify Watershed support from sites identified with
communities which pose threats to restoration Communities, all task community support (in-
public health, stream bank areas and local health partners kind match and
stabilization, nutrient loading, and project locations  departments, monetary commitment)
access to floodplain local planning Ongoing by 2012 from the first 6
commissions, communities with an
RC&D Council established priority list
Execute stream restoration projects Write grants to TCWP, SWCD’s, | Ohio EPA 319 | Start: 8/1/10 Write 1 restoration
to permit floodplain access from the state and Watershed funds, CMAG, grant by the end of
stream, nutrient removal, a federal funding Communities, U.S. EPA, 2011 to restore 1 of the
reduction in channelization and agencies to gain  local health ODNR, identified areas with
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sedimentation, and an increase in
habitat quality

Day light stream channels from
culverts and pipes

Standard practices of piping streams
cause a bottlenecking effect which
has a domino impact upstream from
the pipe or culvert. Stream bank
destabilization, increased
sedimentation, flooding, and habitat
loss are only a few of the problems
associated with these engineering
practices. Allowing the stream to
function naturally will ultimately
improve hydrologic function, reduce
flooding potential, and increase
water quality

Detention basin design and
retrofit

Detention basins allow for water
collection from both commercial and
residential development projects.
These basins control volume outputs
back into waters of the state. They,
however, do not take into account a
water quality objective and therefore
lack nutrient and other pollutant
removal abilities. Working with
watershed communities to improve
these basins by using bio-removal
techniques will be a cost effective
way to reduce nutrient and other
pollutant inputs. Additionally, retro-
fitting existing basins with bio-
removal management practices can
be another cost effective way of
reducing non-point pollution

monetary
support to
perform
restoration
projects from
the identified list
of identified
sites

Develop
relationships
with ODOT, and
county
engineers, and
planners
regarding the
application of
BMP practices
for capital
improvement
projects

Identify future
road, bridge,

overpass, and
other projects

Discuss BMP
opportunities to
be implemented
on those
projects
identified

Integrate
environmentally
friendly BMP’s
into the new
proposed
projects
Determine
locations of
existing
detention basins
within the
watershed

Assemble a brief
“canned”
presentation on
detention basins
with additional
bio-removal
aspects and
their
effectiveness

Give
presentation to
local planning
agencies and
developers

Seek funding for
retrofit model
structures to
employ for

departments,
local planning
commissions,
RC&D Council

ODOT,
Watershed
Communities,
local planning
commissions,
county and
local engineers,
RC&D Council

TCWP, SWCD’s,
local health
departments,
ODNR, OEPA,
watershed
communities,
academic
institutions,
corporations

Watershed
Communities
for local
match

County
agencies,
capital
improvement
funds, state
funds, ODOT,
watershed
communities

ODNR, OEPA,
watershed
communities,
academic
institutions,
corporations

Ongoing

Start: 6/1/11

Ongoing

Start: 1/2/11

Ongoing

community support

Write 2 restoration
grants by the end of
2012 to restore 1 of the
identified areas with
community support

Influence decision
making on future
projects and retrofits of
BMP’s from stream
crossings and piping

Unknown quantity of
opportunities. The goal
will be determined by
the amount of projects
to be commenced

Gain support from 1
local entity to supply in-
kind or monetary
donations toward
retrofit project

Write grant for
model/study of
retrofitting detention
basins for the purpose
of pollutant removal

Retrofit 1 basin by end
of 2011

Provide “canned”
presentation to 12 local
communities by end of
2011

Present findings
presentation to 12
watershed communities
regarding the
effectiveness of the
retrofit basin
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pollutant
removal and
monitoring of
the
effectiveness

Identify 1 basin
to implement
retrofits and
monitor

Create
additional
presentation
with the results
of before and
after results of
retrofit to
perform to local
planning
agencies and
developers

Repeat the
process for
other basins

Restoration of Stream and Riparian Corridor
Examples

Using the U.S. EPA Region 5 Load Reduction model, sediment and phosphorus
removal can be determined for bank stabilization. Model results are presented in
Table 34 below.

Table 34: Stream bank restoration load reduction model results
Size of Stream Restoration (per bank side)
Length (ft) 100
Bank Height (ft) 3

Estimated Load Reductions
Sediment Load Reduction (Ibs/year) 960
Phosphorus Load Reduction (Ib/year) 0.48
* BMP efficiency calculated at 20% removal.
Table 34: Stream bank restoration load reduction model results

A relatively small restoration project can generate a noticeable calculated load
reduction. With many of the stream miles in the watershed exhibiting impacts
from increased erosion, much opportunity exists for pollutant removal. This
model has been and will be used to quantify the load of excess nutrients
sequestered through the implementation of all projects.
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HUC # 4110002-050-040 (Restoring Pond “Ditch”)

Pond Brook (HUC 050-040) has been severely altered by dredge activities. As a
result, all of the metric scores, with the exception of Riparian, are lower.
Opportunities to improve habitat exist in all the metrics, with the greatest
potential in the substrate and riffle. Removal of substrates by dredging results in
a more uniform stream profile and greater depth, which then eliminates riffles
creating a substrate with very small particle sizes. The MetroParks Serving
Summit County is currently completing restoration activities in part of Pond
Brook which are designed to restore habitat and improve biological communities.
The higher metric scores for riparian are a result of two forces, as a wetland
dominated stream, development generally proceeded in other areas leaving the
riparian corridor relatively undisturbed. Recent land acquisition activities in the
stream have resulted in an increased amount of protected areas along the
riparian corridor.

Table 35. Average QHEI Scores

Metric Titles | QHEI | Substrate | Cover | Channel | Riparian Pool | Riffle | Gradient
Maximum Score | 100 20 20 20 10 12 8 10
All Sites 65.8 12.6 12.9 14.2 7.1 8.6 3.7 6.6
HUC 050-030 55.1 7.1 13.1 11.2 6.9 7.7 1.8 7.4
HUC 050-040 38.8 25 9.0 9.5 8.7 4.0 0.5 4.7
HUC 050-050 69.1 14.0 12.9 15.1 6.9 9.2 44 6.6

Table 35: Average QHEI Scores by HUC

Problem: Although the official name is Pond “Brook”, the actual waterway is far
from the picturesque image brought to mind by babbling brooks and meandering
streams. Beginning in the early part of the last century (and continuing into
modern times) Pond Brook has been ditched, drained, moved, dammed,
deforested, devegetated, and devoided of most life. The reasons for these actions
include draining land for agriculture, development, and flood control. In many
instances, these actions were taken with no real reason as these practices were
simply considered better for the human environment and many of these projects
were classified as “land reclamation”. Pond Brook contributes substantial
sediment to Tinkers Creek and is considered to be a major focus for reducing the
turbidity in Tinkers Creek.
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Goal: To restore Pond Brook (HUC# 4110002-050-040) by the re-
establishment of natural channel morphology, re-connecting Pond Brook to its
floodplain, hydration of ditched and drained wetlands, and the treatment and
removal of invasive plant species.

MEASURABLE OUTCOMES:

Increase the likelihood to meet applicable biological criteria (IBI, Miwb, ICI) for main stem and

tributaries.

Increase water storage capacity by reintroducing stream to floodplain in available areas
Reduce flooding potential to downstream communities
Reduce sediment loading into Tinkers Creek by 2,720 Ibs/yr
Reduce phosphorus loading by 2,720 Ibs/yr
Reduce nitrogen loading by 5,440 Ibs/yr

. . Final Indicator of
Tasks Task Partners Funding Time Frame Completed Task
Restore an additional Reminderville, Ohio EPA 319 | Hold 2 Awarded grant
16,000 feet of Pond Brook | TCWP, grant, ODOT meetings 1/11 funding to perform
main stem & tributary Wetlands mitigation, —3/11 to project
streams Resource EPA SEP discuss
Center, Oxbow, | funds, NOAA, | strategy of 16,000 linear feet of
Write grant proposals to EMH&T, Davey Federal acquiring Pond Brook restored
garner money for land Resource, Stimulus easements on
acquisition and easement Enviroscience, Funds private A minimum of 2,720
expenses ODOT, U.S. property Ibs of sediment
Army, removed from the
Cleveland Seek funding stream per year
Clinic, ACOE, to acquire
OEPA, Summit easement A minimum of 2,720
Metro Parks, property 6/10 Ibs of phosphorus per
RC&D Council year
A minimum of 5,440
Ibs of nitrogen per
year
Acquire an additional 100 Reminderville, Ohio EPA 319 | Hold 2 100 acres of wetlands
acres of category 2 & 3 TCWP, grant, ODOT meetings 1/11 protected
wetlands Wetlands mitigation, —3/11 to
Resource EPA SEP discuss
Center, Oxbow, | funds, NOAA, | strategy of
EMH&T, Davey Federal acquiring
Resource, Stimulus property where
Enviroscience, Funds, Clean wetlands are
ODOT, U.S. Ohio Funds located
Army,
Cleveland Seek funding
Clinic, ACOE, to acquire
OEPA easement
property 6/10
Site ID Pond Brook
Description Tributary to Tinkers Creek
Impervious Cover Percentage 10.37%
14-Digit HUC# 04110002-050-040
Problem Sedimentation/Habitat Degradation
Priority High
Cost (Stream Restoration Only) Approx~ $4,800,000
Based on $300 per lineal foot 16,000 ft. x $300 ft. = $4.8 million
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Other Costs Soil/Asphalt Removal
Engineering of new Wetland/Floodplain
Area
Wetland Vegetation
Cost of Engineering Project

Ecological Restoration Opportunities

+ Approximately 16,000
linear feet of degraded
stream cornidor

» Approximately 100
acres of low quality ‘4
wetlands suitable for
restoration

Figure 70: Pond Brook restoration opportunities exist for the
majority of the watershed stream lengths due to the collaboration
between several interested partners
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Moving Forward...

* Phase | |

» Approximately 5,000
Linear feet of Pond
Brook north of Route 82

» Restoration south of
Route 82 dependant on
additional land
acquisition

* Undetermined wetland
restoration opportunities

» Currently defining
opportunities and
identifying possible
funding

Figure 71: Ideas of where future restoration projects exist in the Pond
Brook Watershed

Pond Brook is an example of how human impacts including dredging,
channelization, wetland draining, and the introduction of too much water into
the stream can have significant consequences to the overall water quality of
Tinkers Creek. However, this tributary stream has also demonstrated that stream
restoration can provide immediate results in enhancing water quality and habitat
scores.
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Before Picture: Note severe
downcut and inaccessible
floodplain.

Figure 72: (Above) A typical stretch of Pond Brook with severe
down-cutting
Figure 73: (Below) Severe bank destabilization

Before Picture: Note huge
chunks of earth sloughing
off into stream channel 25.
Note head cut and adjacent
drained wetlands




i {
. Before Picture: Note severe
. down-cutting and draining
; of adjacent wetlands.

Figure 74: (Above) Down-cutting causing the drainage of adjacent
wetland

Figure 75: (Below) Massive stream entrenchment

b eyl R O
., Before Picture: Note severe \
"4+ down-cutting and draining
a"‘i of adjacent wetlands.




After Picture: Note restored
hydrology to large wetlands cell.

= —
—

g . »

» 8 .
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Figure 76: A restored portion of Pond Brook

The Pond Brook Watershed, as seen in the above photographs, has been
channelized, drained, eroded, and left to decay from historic land uses of
generations ago. This watershed contributes significant amounts of sediment to
Tinkers Creek and could be a leading cause of non-attainment due to the
increased turbidity throughout the watershed. The continued efforts to restore
this watershed will have far-reaching impacts to the other areas of Tinkers Creek.
Because this watershed is predominately wetlands, marshes, and open space; the
restoration will provide much needed habitat, water detention, and water quality
improvement.
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HUC # 4110002-050-030

As stated in previous sections of this plan, HUC# 4110002-050-030 is the
headwaters to Tinkers Creek. This area of the watershed is still developing at a
rapid rate. Many wetlands, fens, and marsh areas populate this part of the
watershed while development is promoting additional pressure on the natural
resources to function and perform in a manner that can accommodate the added
water. For years, State Route 303 has experienced significant flooding due to
increases in development and the corresponding impervious surfaces. Further,
Tinkers Creek sits at one of the lowest points on the highway and often floods the
road creating frequent road closures. The problem area is a “pinch-point” that
has been created by inadequate culvert pipes. Protected wetlands and fens
populate the adjacent landscape and can accept inundation from higher
precipitation events; the topography suggests that this area of the watershed is
quite wet.

The location of this project is in Streetsboro, Ohio on SR 303 east of SR 14 and
west of the City of Hudson border. The population of this community is
approximately 14,270 as of July 2007 (a 15.1% increase since the 2000 census).
This area contains approximately 6.16% impervious cover. As stated in prior
sections, this area of the watershed is rapidly developing but still has significant
natural areas. This project looks to create a bridge over the problem area while
then re-opening Tinkers Creek to a day-lighted stream with additional access to
its floodplain; thus improving water quality and reducing the concern for
flooding problems and access for EMT vehicles.

Problem: Culverting streams are a necessity in some circumstances. However,
the SR 303 pipes are inadequate to allow Tinkers Creek water quantities to pass
through. Additionally, these pipes are removing the stream from having access to
its floodplain and therefore depriving it from the cleansing properties of the
adjacent wetland areas. Further, this area consistently is closed from even small
precipitation events and puts residents at risk due to the road block that occurs
from the flooding road. The continued channelization of Tinkers Creek in this
area will have similar impacts to the adjacent wetlands as those found in the
Pond Brook Watershed (04110002-050-040).

Goal: Remove culverts from stream and re-introduce Tinkers creek to
its flood plain, therefore improving water quality, and to construct an
overpass bridge to remove any risk of future flooding and the
potential health risks to humans.

MEASURABLE OUTCOMES:

Increase the likelihood to meet applicable biological criteria (IBI, Miwb, ICI) for main stem.
Increase water storage capacity by reintroducing stream to floodplain in available areas
Reduce/Eliminate flooding on SR 303
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. . Final Indicator of
Tasks Task Partners Funding Time Frame Completed Task
Hold 3 meetings with
collaborative partners
to begin review of the
recommendations of
1/1/12 — the ArcSaRdigos;udy of
Review Arcadis study of SR 6/30/12
303 flooding issues to Awarded project
determine parameters of 7/1/12 — funds
project 7/1/12 Seek
. and apply for Offer RFP bidding
Create a collaboration funding for .
- . process to interested
between the City of project tasks - X
Streetsboro, Portage County parties for project
SWCD, TCWP, NEFCO, TPL, oDOT 10/1/12 — scope
and the WRLC mitigation 12/31/12 RFP . .
. . Review submitted
TCWP, City of needs, Ohio process RFEP’s and select best
Seek funding to develop a Streetsboro, EPA SEP candidate
project scope to both re- Ohio EPA, funds, 319 1/20/13 —
introduce Tinkers Creek to NEFCO, Portage | funds, Capital | 3/1/13 Review Perform project
the floodplain, engineer a SWCD, TPL, Improvement of RFP’s construction activities
new floodplain where the WRLC, ODOT Funds, and stream
road currently exists, and to Stimulus 5/1/13 — restoration project
determine the most dollars Completion
appropriate engineering Complete project
capacity of an overpass L
bridge activities and s_ample
11/1/13 — _ water quality
Seek capital improvement 12/31/14 |mprovem_(ints at the
funds, 319 funds (for water Water quality site
quality po_rtlon ONLY) to monitoring Improved water
cover project costs -
clarity and
functioning of the
floodplain and
adjacent wetlands

Site ID

Tinkers Creek Headwaters

Description

SR 303/Tinkers Creek Flooding

Impervious Cover Percentage

6.16%

14-Digit HUC# 04110002-050-030

Problem Sedimentation/Flooding/Culverting/Poor
Flood Plain Access

Priority High

Cost (Stream Restoration Only) Approx~ $600,000

Based on $300 per lineal foot

2,000 ft. x $300 ft. = $600,000

Other Costs

Soil/Asphalt Removal
Engineering of new Wetland/Floodplain Area
Wetland Vegetation

Cost of Engineering Project
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1 of 2 culvert pipes Tinkers Creek flows through
looking south

SR 303 pull off over Tinkers Creek (Flood Area)
looking east

N4 o e

1 of 2 culvert pipes Tinkers Creek flows through

“Tinkers r (Iokig ou flowing
through adjacent wetland area
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reck,SR!303'Restoration Projecti . A

Figure 77: Aerial location f restoration project

Tinkers Creek
flowing underneath
SR 303

_-.n.mGoogle‘

Eycalt  310m

Figure 78: Tinkers Creek meets SR 303 (Notice that SR 303 is no more
than 3 feet above the stream itself)

173



2. Project Description:

The 303 Drainage Ditch Restoration Project is located in Streetsboro, Ohio in
Portage County in HUC# (04110002-050-030) on an unnamed tributary to
Tinkers Creek. The population for this community is approximately 13,000
people according to the 2000 census. The project location is located on Route
303, in the North West portion of Streetsboro. In its current condition, this ditch
is jeopardizing the integrity of Route 303 due to significant erosion and flooding
and the proximity to the road.

This could be a collaborative project between the Cuyahoga County Board of
Health, Tinkers Creek Watershed Partners and the City of Streetsboro. The
project would be design and build. However, there has been some preliminary
designs completed but further development and finalization is required for these
designs.

The RFP process would be a design/build RFP. The anticipated timeline would be
to have the RFP be advertised no later then July 1, 2012. The winning bidder
would then be placed under contract no later then September 1, 2012. This would
then allow for the designs to be finalized over the winter months with
constructing starting no later then June 1, 2013. The unnamed tributary is a
smaller tributary stream to Tinkers Creek; the largest tributary to the Cuyahoga
River. Currently, a TMDL has been created for the Lower Cuyahoga River, of
which, Tinkers Creek and this unnamed tributary are a part of. Additionally, the
aforementioned areas are also a part of the Cuyahoga River “Area of Concern”
which addresses the 14 Beneficial Use Impairments designed to provide safety
indicators for human recreational use and overall stream quality.

This project is being specifically identified as a restoration project which will
reduce sedimentation and nutrient loading into Tinkers creek, as well as, address
the non-point source pollutants associated with the non-attainment status to EPA
water quality standards for Tinkers Creek. Preliminary project designs have been
completed for this project, but further design and planning are needed. The
following information is a summary of the proposed project (see below
diagrams).

When first designed, the entire area as shown in Exhibit No. 1 was meant to be
both a polishing area for existing streams and a water retention area for the flow
passing over outlet structure no. 2, located at the bottom right of Exhibit No. 1.
The purpose of the retention area was to provide a staging area for excess flow in
the existing stream channel, created by moderate to heavy rainfall. The retention
area was to decrease the flow rate in the stream, thereby reducing the amount of
erosion and sedimentation carried by this stream to the Tinkers Creek Tributary,
and eventually to Tinkers Creek.

Exhibit No. 2 is an enlargement of the retention area and outfall structure no. 2.
Outfall Structure No. 2 has an overflow elevation of 1027.00. The retention area
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to the east was to have an elevation of 1026.6. At the present time this retention
area has an elevation in excess of 1027.5, effectively eliminating the intended
benefits. In addition, the outfall structure which is a gabion wall has developed
many areas of damaged wire boxes and missing stone fill. This also allows a
greater flow rate than intended.

The elements of this project would be to: Item 1. Reduce stream scouring by
rebuilding the gabion wall using natural engineering techniques, to again provide
an overflow point of 1027.00. Item 2. Remove all silt and debris from the
retention area, between the brush line and the berm wall to an elevation of
1026.00 or less, if possible. Item 3. Remove all fallen trees, brush and debris from
the existing stream beginning at a point immediately south of the gabion wall to
the north side of State Route 303 and continuing from the south side of State
Route 303 for a distance to be determined.

Item 3, removal of fallen trees, brush and debris from the existing stream, is
extremely important on the south side of State Route 303. Due to the various
materials impeding the stream flow, a rain of either medium or heavy intensity
will cause a back up of the stream flow, resulting in water flooding State Route
303 making the road impassable.

The re-establishment of the retention area and removal of debris from the
existing stream will not only allow for a slower flow of water reducing the amount
of turbulence and sediment that is eventually carried to Tinker’s Creek, but could
also assist in reducing the flooding of State Route 303 which would eliminate a
health and safety factor for the traveling public.

Exhibit 3 is provided to show elevation layout. Impacts to stream corridors from
impervious land cover in urbanized environments cause increases in channel
volume and the likelihood for channel and bank destabilization. Both water
guantity and quality concerns are becoming increasingly important to the health
of both the stream and the public.

Problem: Increased development in the City of Streetsboro is causing harmful
impacts to small headwater streams to Tinkers Creek. Additional inputs of water
are found to cause the stream to channelize and no longer function as a healthy
waterway. This area of the watershed still contains significant wetland and
headwater stream resources and will have either positive or negative impacts to
communities down stream depending on the preservation and restoration efforts
exhibited here. This tributary to Tinkers Creek ultimately drains new
development from the SR 14 and SR 303 intersection and typically will contribute
to flooding problems, increased sedimentation, poor habitat quality, and nutrient
inputs due to the lack of available floodplain usage.
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Goal: Restore tributary stream to Tinkers Creek using bio-engineering
techniques to reduce downstream flooding problems on SR 303 and to

improve water quality by reintroducing the stream to its floodplain and
wetland areas while reducing water quantity issues in the area.

MEASURABLE OUTCOMES:

Increase the likelihood to meet applicable biological criteria (IBI, Miwb, ICI) for main stem.
Increase water storage capacity by reintroducing stream to floodplain in available areas
Reduce/Eliminate flooding on SR 303

Increase habitat scores

Final Indicator of

Tasks Task Partners Funding Time Frame Completed Task
Hold 2 meetings with
collaborative partners to
1/1/11 — begin review of the
6/30/10 previous engineering
specs
7/1//]:i_lzljs-e_ek Awarded project funds
af”udngﬁ]p'ﬁ;‘:r Offer RFP bidding
projectg'][asks process to interested
Establish a collaborative parties for project scope
partnership with the City of 10/1/12 — . . ,
Streetsboro to support the ODOT 12/31/12 RFP Rew:\r/]vdssgr;ll:tsgstRFP s
restoration project TCWP, City of mitigation process candidate
Streetsboro, needs, Ohio
Seek funding to perform the Ohio EPA, EPA SEP 1/20/13 — Perform proiect
project NEFCO, Portage funds, 319 3/1/12 Review M project
SWCD. TPL funds of REP's construction activities
Hire project engineer WRLC Stimulus and strea:g_(r;ftoratlon
dollars 5/1/13 — proj
Perform restoration project Completion .
construction proj P Complete project
activities and sample
water quality
11/1/13 — improvements at the
12/31/16 site
Wniger;t%ﬁgy Improved water clarity

and functioning of the
floodplain and adjacent
wetlands

Site ID

Unnamed Tributary Restoration Project

Description

Stream Restoration/Habitat Improvement

Impervious Cover Percentage

6.16%

14-Digit HUC# 04110002-050-030

Problem Sedimentation/Flooding/Culverting/Poor
Flood Plain Access

Priority Medium

Cost (Stream Restoration Only) Approx~ $450,000

Based on $300 per lineal foot

1,500 ft. x $300 ft. = $450,000

Other Costs

Soil Removal
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Overall Construction Costs

Engineering of new Wetland/Floodplain Area
Wetland Vegetation

Cost of Engineering Project
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EXHIBIT NO. 3

WETLAND POND
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Route 303 Drainage Ditch - Unnamed Tributary to
Tinkers Creek Project

I Tinkers Creek Watershed

Figure 79: SR 303 Unnamed Tributary Restoration Project Location
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Unnamed
tributary
entering Tinkers
Creek

0% Tele Allas

41°13'46.56" N B1°22{30.32"W _ elev. 307 m

Figure 81: Connection Point of Unnamed Tributary to Tinkers Creek
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3. Project Description

Tinkers Creek from SR 303 to approximately SR 14 has been channelized through
dredging techniques and additionally has had the sediment side-casted onto the
adjacent stream banks furthering the channelization of the stream. This is
thought to be the result of a need for increasing channel capacity for the addition
of effluent discharge from the Streetsboro WWTP. This process has resulted in
the degradation of QHEI scores and especially the riparian wetlands and vernal
pools in this area. Further, channel capacity has been increased but disallows the
stream to function normally due to the restraints of the high stream banks. Down
stream problems could become more alarming as flashy stream flows become
more prevalent due to climate change and the forecast that precipitation events
will become more acute. This evolving new circumstance will continue to
promote more down-cutting and significant increases in sedimentation resulting
in higher stream turbidity, lower IBI, ICI scores, and an overall reduction in
water quality.

High quality riparian zones surround the stream throughout the project
description area. The stream length needed to be restored is approximately 4
miles in length. Some of the property is publicly owned land while the majority is
on privately owned property. This project will look to provide the stream proper
use of flood plain space by either elevating the stream bottom or removing soil to
provide adequate access to the riparian areas surrounding the stream. Small
depressional wetlands and vernal pool areas will be created to increase available
habitat and high water volume storage capacity. Sinuosity will be restored to
enable the stream to function in its historic fashion and reduce the sedimentation
into Tinkers Creek.

Problem: The sedimentation occurring in Tinkers Creek is contributing to the
consistent non-attainment status of water quality. Throughout the watershed,
upstream activities are influencing downstream QHEI scores. This stretch of
Tinkers Creek could be providing significant sedimentation throughout the rest
of the watershed. Further, the lack of proper access to the streams floodplain has
completely negated the function of the riparian area as a source for water
sequestration during high water volumes and the cleansing properties that these
areas provide for increasing water quality.
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Goal: Improve water quality and water quantity issues while
assisting to improve down stream flooding potential and provide
opportunity for the stream to clean the water due to the
reintroduction of the floodplain.

MEASURABLE OUTCOMES:

Increase the likelihood to meet applicable biological criteria (IBI, Miwb, ICI) for main stem.
Increase water storage capacity by reintroducing stream to floodplain in available areas

Increase habitat scores

Increase QHEI scores immediately upon completion of restoration

Final Indicator of

Tasks Task Partners Funding Time Frame Completed Task
Hold 2 meetings with
collaborative partners
Gy | 1P revew of e
10/30/11 proj P
iz | o meetnes
9/30/12 Wi ne ow
- associations
Private . o -
regarding “buy-in” for
Landowner the proiect
Meetings proj
1/1/13 — Awar(:l(j:dp;rqect
7/1/13 Seek
Establish a partnership and apply for Offer RFP bidding
- funding for -
with the represented . process to interested
- project tasks - .
communities, and hold ODOT parties for project
private land owner TCWP, City of | mitigation 1/1/14- scope
9 Streetsboro, needs, Ohio 4/30/14 RFP . .
. Review submitted
. Ohio EPA, EPA SEP process .
Seek funding to perform RFP’s and select best
the proiect NEFCO, Portage funds, 319 candidate
proj swcb, TpL, funds, 5/1/14 — '
. . . WRLC Stimulus 6/15/14 .
Hire project engineer - Perform project
dollars Review of - S
\ construction activities
; RFP’s
Perform restoration and stream
project construction 0/1/14 — restoration project
Completion

Construction

3/1/15 —
12/31/18
Water quality
monitoring

Complete project
activities and sample
water quality
improvements at the
site

Improved water
clarity and
functioning of the
floodplain and
adjacent wetlands
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Site ID

Tinkers Creek De-Channelization Project

Description Stream Restoration/Habitat Improvement

Impervious Cover Percentage 6.16%

14-Digit HUC# 04110002-050-030

Problem Sedimentation/Flooding/Poor Flood Plain
Access/Channelization

Priority Medium

Cost (Stream Restoration Only)

Approx~ $6,336,000

Based on $300 per lineal foot

21,120 ft. x $300 ft. = $6,336,000

Other Costs

Soil Removal

Overall Construction Costs

Engineering of new Wetland/Floodplain Area
Wetland Vegetation

Cost of Engineering Project

The banks are fairly straight and have virtual 90 degree slopes
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fragile

-

Notice how straight the stream channel is and the side-casted
material making the stream even more channelized
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Figure 82: Tlnkers Creek Channelization Restoration Project
4. Project Description

The proposed project is located in Hudson Ohio within Summit County. The site
is located on property owned by the Hudson City Schools. It is depicted on the
USGS 7.5 minute series topographical maps Twinsburg Ohio quad (32SW) — see
attached sheet. Stream restoration is proposed for a section of an unnamed
tributary of Tinkers Creek, within the Cuyahoga River watershed. The tributary
has a drainage area of approximately 0.27 square miles. It discharges to Tinkers
Creek at river mile 25.4 via another unnamed tributary. The stream is located
within the 14 digit hydrologic unit code (HUC14) 04110002-050-030. Land use
in the area is primarily single-family residential. Major impervious surfaces are
concentrated at the high school itself and roadways, which includes a section of
the Ohio Turnpike. The HUC14 area has approximately 9.3% impervious surface
area.

Primary soil types in the watershed consist of the Mahoning and Ellsworth series.
Soil types located in the immediate stream corridor consist of Bogart series at the
upstream end of the project and Trumbull series at the downstream end. The
Trumbull soils are considered as hydric.
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The stream corridor reflects that of a typical disturbed urbanized area. At several
points the canopy is open as a result of landscape maintenance. The section of
stream proposed for restoration consists of approximately 2000 linear feet. The
channel is entrenched at the upstream portion to a depth of up to five feet. Asis
progresses to the downstream site it has a small section which may reflect
original conditions.

Two headcuts exist in the channel each of which has been stopped by a man-
made structure. The upstream progression stops at the Ohio Turnpike where two
culverts have caused a grade change of about two feet. Downstream, about
midpoint in this section, another head cut is stopped by a stream crossing
consisting of twin corrugated metal culvert pipes and fill. The immediate grade
change is about one foot. At this time the stream appears to be in a quasi-
equilibrium state. Down cutting appears to have stopped, due in part to the two
artificial grade controls.

The stream banks are still unstable and it is a source of sediment to the stream.
Lateral channel migration is occurring in an attempt to reestablish sinuosity,
which was eliminated in the middle portion of the site due most likely to
dredging. Dominant stream substrate consists of sand and gravel with a
moderate to severe amount of embeddedness. Several riffles have developed in
the stream and they consist of mostly large gravel and small amounts of cobble.
Where current is flowing over the riffles they have remained relatively silt-free.
Several pools exist in this section of stream with a maximum depth of 2 feet. Pool
substrate consists of sand and silt.

Based on the U.S. EPA Region 5 model, the restoration project will remove an
estimated:

1 640 Ibs/yr Total Nitrogen (TN)
1 320 Ibs/yr Total Phosphorus (TP)
1 320 Ibs/yr Sediment

Problem: Headwater streams are the capillaries to the larger streams within a
watershed. Providing restoration and protection to these small streams will have
a cumulative positive impact on the rest of the watershed. Most urban headwater
streams are piped, channelized, or culverted and no longer function as the life
blood of stream systems.

Goal: Restore and protect an impacted unnamed tributary stream,
which provides excessive sediment and nutrient loading in Hudson,
Ohio, by creating a wetland detention area and implementing a
natural channel design on City/Hudson High school owned
property adjacent to an the unnamed stream.
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MEASURABLE OUTCOMES:

Meet applicable biological criteria (IBI, Miwb, ICI) for tributary.

Qualitative Habitat Evaluation Index (QHEI) score of 60 or >

Reintroduce stream to floodplain and reduce sediment loading to system by 320 tons/yr (minimum)

Remove 320 pounds of TP per year

Remove 640 pounds of nitrogen per year

Final Indicator of

Tasks Task Partners Funding Time Frame Completed Task
Restore 1,600 linear feet of | CCBH, TCWP, Ohio EPA 319 | Hold several CCBH awarded
unnamed tributary to Hudson High grant, City of | meetings with grant and project
Tinkers Creek School, City of Hudson, funding parties | will commence by
(HUC#04110002-050-030) Hudson, and TCWP, the 2009
using natural channel design in | Hudson School Hudson High RFP to go out
Hudson, Ohio District School 5/14/10 1,600 linear feet of
stream restored
Establish strong partnership Award job
with the participating entities to 7/2/10 320 pounds of
ensure project success sediment removed
Project t
Assist in developing land lab C(r)(r?rjfre'rfen(;e 320 pounds of TP
monitoring program 2/31/10 per year
Project 640 pounds of
Completed by nitrogen per year
12/31/11
Creation of land lab
and daily
monitoring station
Obtain Conservation TCWP, Hudson Ohio EPA 319 | 11/10 Obtain conservation
Easement High school, grant easement
City of Hudson program
Site ID Unnamed Tributary
Description Tributary to Tinkers Creek

Impervious Cover Percentage

9.3%

14-Digit HUC# 04110002-050-030

Problem Sedimentation/Erosion/Nutrient
removal

Priority High

Cost (Stream Restoration Only) Approx~ $320,000

Based on $200 per lineal foot 1,600 ft. x $200 ft. = $320,000

Other Costs Soil Removal

Overall Construction Costs
Engineering of new
Wetland/Floodplain Area
Wetland Vegetation
Cost of Engineering Project
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Channelization and culverts have contributed to the overall stream
degradation
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Project
Start

HUC # 4110002-050-050

The Twinsburg - Laurel Creek Stream Restoration/Low-head Dam Removal
Project is specifically located in Twinsburg, Ohio in Summit County in HUC#
(04110002-050-050). This project will be performed on both publically owned
and privately owned property, of which, the private land owners are in support of
the project. The population for Twinsburg is approximately 17,006 people
according to the 2000 census.

The project location is on the north and south sides of Ravenna Rd. near the
intersection of E. Idlewood Dr. The stream flows through a large sub-division
with significant impervious cover which has caused excessive erosion of the
stream prior to meeting the south end of Ravenna Rd. As the stream flows
underneath Ravenna Rd. and daylights on the north side, Laurel Creek enters a
detention area with a low-head dam barrier. This detention area was originally
constructed to function as a recreational pond. However, the detention area is
highly influenced by an accumulation of sediment from the up-stream erosion
occurring. Further, eutrophication is evident by the observation of algae and
turbid water assumed to be the result of up-stream homeowner lawn fertilizer
application. Because of the significant impervious cover Laurel Creek cannot
accommodate the amount of water inputted into the system. Like most urban
watersheds, Laurel Creek has been entrenched and no longer has access to its
floodplain causing in-stream erosion, significant sediment loading, and potential
down stream flooding.
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This is set to become a collaborative project between the Cuyahoga County Board
of Health, Tinkers Creek Watershed Partners and the City of Twinsburg. The RFP
process would be a design/build RFP.

Laurel Creek is a smaller tributary stream to Tinkers Creek; the largest tributary
to the Cuyahoga River. Currently, a TMDL has been created for the Lower
Cuyahoga River, of which, Tinkers Creek and Laurel Creek are a part of.
According to the TMDL, the Tinkers Creek Watershed Action Plan, and the 2008
Ohio EPA Integrated Report Section M2 (305 (b)) sheet, the Tinkers Creek
Watershed has been found to be impaired by:

] Organic enrichment

_J Nutrient Enrichment

] Low in-stream dissolved oxygen
1 Toxicity

] Sedimentation

1 Habitat Degradation

1 Oil & Grease

1 Unknown Impairment(s)

The Twinsburg - Laurel Creek Stream Restoration/Low-head Dam Removal
Project will address the use impairment issues of nutrient enrichment,
sedimentation, habitat degradation, a reduction of oil and grease contamination,
and an increase in habitat creation through the dam removal to allow for fish
migration. The process of engaging the stream and its floodplain to function
properly throughout the restoration project will eradicate the need for the
detention area by allowing the water to be stored in its floodplain. Further, the
project will assist in reducing downstream erosion, flooding potential, and
increase nutrient removal by utilizing the vegetated floodplain for storage,
reducing water velocities, and uptake in excess nutrients.

Additionally, Laurel Creek is part of the Cuyahoga River “Area of Concern” which
addresses the 14 Beneficial Use Impairments designed to provide safety
indicators for human recreational use and overall stream quality. Further, the
Cuyahoga County Board of Health in partnership with the Tinkers creek
Watershed Partners has submitted a Watershed Action Plan which is currently
under review by ODNR for State endorsement. Within this plan, this project has
been specifically identified as a restoration project which will reduce
sedimentation and nutrient loading into Tinkers creek, as well as, address the
non-point source pollutants associated with the non-attainment status to EPA
water quality standards for Tinkers Creek.

Based on the U.S. EPA Region 5 model, the restoration project will remove an
estimated:

1114.2 Ibs/yr Total Nitrogen (TN)
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11 57.2 Ibs/yr Total Phosphorus (TP)
1 57.2 Ibs/yr Sediment

Problem: Regionally, development including commercial, residential, and
industrial building, are contributing to stream degradation through riparian loss,
wetland removal, and intense sedimentation caused by poor management of
construction areas and a drastic influx of storm water into the stream channel.

Goal: Restore impacted tributary stream, which provides excessive
sediment loading in Twinsburg, Ohio, by creating wetland detention
areas on City owned property adjacent to Laurel Creek.

MEASURABLE OUTCOMES:

Increase the likelihood to meet applicable biological criteria (IBI, Miwb, ICI) for main stem and

tributaries.

Increase water storage capacity by reintroducing stream to floodplain in available areas
Reduce flooding potential to downstream communities
Reduce sediment loading into Laurel Creek by 57.2 Ibs/yr

Final Indicator of

Tasks Task Partners Funding Time Frame Completed Task
Restore 1,600 feet of city TCWP, City of ARRA, Ohio RFP for Completed Restoration
& privately owned Twinsburg, EPA 319 proposals 4/09 Project
stretches” of Laurel Creek Ohio EPA, grant, City of
(tributary to Tinkers ODNR, Summit | Twinsburg, Select Reduction of 114.2 Ibs of
Creek) HUC#(04110002- | SWCD, SCHD TCWP, EPA Design/Build Nitrogen per year
050-050) using natural SEP funds, Partner from
channel design and Cleveland RFP's 9/09 57.2 IbS.Of phasphorus
bioretention in Twinsburg, Foundation . . and sediment reduced
Ohio. Design Project per year
8/10
Low-head dam removed
Construction of
Project 6/11 Improved QHEI score by
3 points
Completion of
Construction
12/31/11
Obtain Conservation TCWP, City of City of N/A Conservation
Easement on restored Twinsburg, Twinsburg, Easement applied to
areas Ohio EPA, Summit restored areas
ODNR, Summit | SWCD
SWCD, SCHD,

Site ID

Laurel Creek

Description

Tributary to Tinkers Creek

Impervious Cover Percentage

16.59%

14-Digit HUC# 04110002-050-050
Problem Sedimentation
Priority Medium-High

Cost (Stream Restoration Only)

Approx~ $480,000
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Based on $300 per lineal foot 1,600 ft. x $300 ft. = $480,000
Other Costs Soil Removal

Overall Construction Costs
Engineering of new
Wetland/Floodplain Area
Wetland Vegetation

Cost of Engineering Project
Dam Removal

Impervious surfaces like this parking lot provide too much runoff into streams such as

Laurel Creek and then undercut and erode stream banks to ultimately cause
channelization

2 Sl DO SR o AR e SE e e DB e ; :
Notice the severe erosion and the significant loss of property due to extreme water
velocity
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Property loss due to severe erosion

Low-Head Dam structure
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Twinsburg - Laurel Creek
Stream Restoration/Lowhead Dam Removal Project

NE -

: g N e 10

A

4
&

Figure 84: Location of Laurel Creek Stream Restoration/Lowhead
Dam Removal Project
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2. Project Description

This project will perform a stream restoration project on 1,600 linear feet of
stream located in the Tinkers Creek Watershed. The Bear Creek Stream
Restoration Project is specifically located in Warrensville Heights, Ohio in
Cuyahoga County in HUC# (04110002-050-050). The population for this
Cleveland “inner-ring” suburb is approximately 15,000 people according to the
2000 census. The project location is on Clarkwood Parkway north of Emery Rd.
and east of Northfield Rd. and is positioned on privately owned property, to
which, the property owners have agreed to be collaborative partners in this
endeavor. Bear Creek receives runoff from the adjacent community of Highland
Hills, Ohio.

In its current condition, the stream is jeopardizing the integrity of Clarkwood
Parkway due to significant erosion and the proximity to the road. Clarkwood
School is also located nearby and City buses provide transportation for the
students which drive over this location daily causing concern for the roadway
integrity and the safety of the public. Additionally, Warrensville Heights has
significant impervious cover and therefore Bear Creek cannot accommodate the
amount of water inputted into the system. Like most urban watersheds, Bear
Creek has been entrenched and no longer has access to its floodplain causing
instream erosion, significant sediment loading, and potential down stream
flooding.
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This is a collaborative project between the Cuyahoga County Board of Health,
Tinkers Creek Watershed Partners and the City of Warrensville Hts. The project
would be design and build. However, there have been preliminary designs
completed but further development and finalization is required for these designs.
The RFP process would be a design/build RFP.

Bear Creek is a smaller tributary stream to Tinkers Creek; the largest tributary to
the Cuyahoga River. Currently, a TMDL has been created for the Lower
Cuyahoga River, of which, Tinkers Creek and Bear Creek are a part of. According
to the TMDL, the Tinkers Creek Watershed Action Plan, and the 2008 Ohio EPA
Integrated Report Section M2 (305 (b)) sheet, the Tinkers Creek Watershed has
been found to be impaired by:

] Organic enrichment

_J Nutrient Enrichment

] Low in-stream dissolved oxygen
1 Toxicity

] Sedimentation

1 Habitat Degradation

1 Oil & Grease

"1 Unknown Impairment(s)

The Bear Creek Stream Restoration Project will address the use impairment
issues of nutrient enrichment, sedimentation, habitat degradation, and a
reduction of oil and grease contamination through the process of engaging the
stream and its floodplain to function properly throughout the restoration project.
Further, the project will assist in reducing downstream erosion and flooding
potential by utilizing two vegetated detention areas within the outdoor
educational land lab location.

Additionally, the aforementioned areas are also a part of the Cuyahoga River
“Area of Concern” which addresses the 14 Beneficial Use Impairments designed
to provide safety indicators for human recreational use and overall stream
quality. Preliminary project designs have been completed for this project, but
further design and planning are needed.

The following information is a summary of the proposed project:

1. Restores the embankment of Clarkwood Ave. where it bends westbound
adjacent to the culvert outfall.

2. Replaces the dilapidated and undermined culvert headwall.

3. Realigns the upper portion of the creek channel to avoid future erosive impacts
with the edge of roadway.

4. Establishes a bank full flow path for daily rainfall events while containing the
inundation area within the floodway limits avoiding impact to neighboring
properties during less frequent, more severe storm events.
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5. Minimizes the creek flow velocity to 6 ft/s during the 5-year storm event (100-
yr max is 7.6 ft/s) deceasing sediment transport downstream and allowing the
ecosystem that will be reestablished the opportunity to thrive.

6. Provides 6,700 cubic yards of stormwater detention volume for the 16+ Acre
Warrensville Heights property(s) by means of above ground ponds with control
structures, (Note that 1.2 Acres of the City property would be utilized for
stormwater management decreasing the available usable property area to 15
Acres).

7. Based on the U.S. EPA Region 5 model used for 319 applications, the detention
basin will remove an estimated:

"1 367 lIbs/yr BOD

11,885 Ibs/yr COD

110,856 Ibs/yr TSS

1 8 Ibs/yr Lead,

[ 5 1bs/yr Zinc,

1101 Ibs/yr Total Nitrogen (TN)
1 5 lbs/yr Total Phosphorus (TP)

The project also provides an outdoor education learning lab utilizing pervious
brick pavers and sedimentary stone, accessibility to Bear Creek for
macroinvertebrate monitoring opportunities, and replaces aged, damaged and
expired landscaping with new native vegetation. This outdoor education lab will
provide the students of Warrensville Heights an opportunity to have a “hands-
on” learning experience with a natural resource in their community; something
that they do not currently have. The Tinkers Creek Watershed Partners in
conjunction with the City of Warrensville Heights and The Cuyahoga County
Board of Health will work with the local school system to facilitate a competition
to create signage throughout the project to educate the public about the
endeavor. The top art pieces will used in the outdoor land lab.

Impacts to stream corridors from impervious land cover in urbanized
environments cause increases in channel volume and the likelihood for channel
and bank destabilization. Both water quantity and quality concerns are becoming
increasingly important to the health of both the stream and the public.

Problem: Impacts to stream corridors from impervious land cover in urbanized
environments cause increases in channel volume and the likelihood for channel
and bank destabilization. Both water quantity and quality concerns are becoming
increasingly important to the health of both the stream and the public.
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Goal: Restore impacted tributary stream, which provides
excessive sediment loading in Warrensville Heights, Ohio, and a
public health risk because of road decay by using a 2-stage stream
channel design model for a restoration project and re-introducing
the stream to its floodplain.
MEASURABLE OUTCOMES:
Increase the likelihood to meet applicable biological criteria (IBI, Miwb, ICI) for main stem and
tributaries.
Achieve Qualitative Habitat Evaluation Index (QHEI) score of 60 or >
Increase water storage capacity by reintroducing stream to floodplain
Reduce flooding potential to downstream communities
**Stop road decay from erosion**
. . Final Indicator of
Tasks Task Partners Funding Time Frame Completed Task
Restore 1,600 feet of TCWP, Ohio EPA 319 | Apply for Project Completed
Bear Creek (tributary to Warrensville grant, City of | funding: 4/9
Wood Creek) HUC# Heights, Ohio Warrensville The removal of:
(04110002-050-050) EPA, ODNR, Heights, Finalize
using a 2-stage channel Cuyahoga TCWP, EPA design/build 367 lbs/yr BOD
design and bio elements SWCD, CCBH, SEP funds, component 9/10
to combat high storm Highland Hills, Cleveland 1,885 Ibs/yr COD
water velocities. Ohio, CCPC Foundation Establish
Sighage 10,856 Ibs/yr TSS
Create an outdoor land competition
lab for local school system 9/10 8 Ibs/yr Lead
Construction 5 Ibs/yr Zinc
3/11-7/11
101 Ibs/yr Total
Planting/seeding | Nitrogen (TN)
7/11
5 Ibs/yr Total
Sighage Phosphorus (TP)
installation
8/11-9/11
Project
complete
12/31/11
Obtain Conservation TCWP, City of Easement Conservation
Easement on restored Warrensville Warrensville obtained by the Easement applied
areas Heights, Ohio Heights, project contract | to restored areas
EPA, ODNR, Private signage time
Cuyahoga property
SWCD, CCBH, owners
Highland Hills,
Ohio, CCPC,
Private Land
owners
Site ID Bear Creek
Description Tributary to Tinkers Creek
Impervious Cover Percentage 16.59%

14-Digit HUC# 04110002-050-050
Problem Sedimentation/Erosion
Priority High

Cost (Stream Restoration Only) Approx~ $480,000
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Based on $300 per lineal foot 1,600 ft. x $300 ft. = $480,000
Other Costs Soil Removal

Overall Construction Costs
Engineering of new
Wetland/Floodplain Area
Wetland Vegetation

Cost of Engineering Project

% A .—¥ - .
Swad

Bear Creek erod'ing, channelized, an pardizing the integrity of the ro
storm water runoff

: ) [P, - & :
High water velocities are clearly significant and causing massive erosion
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Figure 86: Bear Creek Stream Restoration Project location
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F|gure 87: Aerlal Vlew of Bear Creek PrOJect (adjacent Instltutlonal
lands occupy a significant portion of the watershed)

3. Project Description

This project will be performed to restore 2,000 linear feet of stream located in the
Tinkers Creek Watershed. The Bedford-Wood Creek Stream Restoration Project
is specifically located in Bedford, Ohio in Cuyahoga County in HUC# (04110002-
050-050). Wood Creek is a sub-watershed of Tinkers Creek with a drainage area
of 3.6 square miles. The stream flows through the communities of Bedford, and
Maple Heights and contains a combined population of 52,312 people according to
the 2,000 census.

This project will be implemented on both publicly and privately owned property,
of which, the private property owners are in support of this project. The Wood
Creek sub-watershed is highly urbanized and has an approximate impervious
cover of 54.7%. This has caused severe erosion to occur within the stream channel
due to the amount of surface runoff generated during precipitation events
causing rapid flashy stream flows.

In addition, stream channel incising, lack of access to floodplain, stream bank
stabilization, and fallen trees due to under-cutting are exacerbating the in-stream
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erosion. This is a collaborative project between the Cuyahoga County Board of
Health, Tinkers Creek Watershed Partners and the City of Bedford. The RFP
process would be a design/build RFP.

Due to the flashy stream flows as stated in the Lower Cuyahoga River TMDL,
excessive sedimentation due to stream bank scouring is one of the leading water
quality degraders in the Tinkers Creek Watershed, as well as, Wood Creek.
Additionally, organic and nutrient enrichment are causing low in-stream
dissolved oxygen issues and therefore, negatively influencing the reestablishment
of WWH communities.

Further, the TMDL and the 2008 Ohio EPA Integrated Report Section M2 (305
(b)) sheet indicates that the Tinkers Creek Watershed is additionally impaired by:

] Organic enrichment

_J Nutrient Enrichment

] Low in-stream dissolved oxygen
1 Toxicity

] Sedimentation

1 Habitat Degradation

1 Oil & Grease

"1 Unknown Impairment(s)

The Bedford-Wood Creek Stream Restoration Project will address the use
impairment issues of nutrient enrichment, sedimentation, habitat degradation,
and a reduction of oil and grease contamination through the process of engaging
the stream and its floodplain to function properly throughout the restoration
process, in addition to, significant stream bank stabilization efforts. The
Bedford-Wood Creek Restoration Project will focus on limiting erosion potential
by reintroducing the stream to its floodplain and stabilizing the severe bank
erosion concerns. Fallen trees (4 feet in diameter minimum) are causing “pinch
points” where the stream is flowing around the fallen tree jams exacerbating the
erosion problem.

The project will restore 3,000 linear feet of entrenched stream and therefore
significantly reduce sedimentation and nutrient input into Tinkers Creek. Based
on the U.S. EPA Region 5 model, the restoration project will remove an
estimated:

1 3,900 Ibs/yr Total Nitrogen (TN)
111,950 Ibs/yr Total Phosphorus (TP)
11,950 Ibs/yr Sediment

Impacts to stream corridors from impervious land cover in urbanized
environments cause increases in channel volume and the likelihood for channel
and bank destabilization. Both water quantity and quality concerns are becoming
increasingly important to the health of both the stream and the public.
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Problem: Impacts to stream corridors from impervious land cover in urbanized
environments cause increases in channel volume and the likelihood for channel
and bank destabilization. Both water quantity and quality concerns are becoming
increasingly important to the health of both the stream and the public.

Goal: Restore impacted tributary stream (Wood Creek), which provides
excessive sediment loading, has become increasingly channelized, and
has severely eroded the stream banks in Bedford, Ohio by stream bank
stabilization, re-introducing the stream to its floodplain, and adopting a
steep slope ordinance to ensure slope stability.

MEASURABLE OUTCOMES:

Stabilize stream bank and steep slopes
Achieve Qualitative Habitat Evaluation Index (QHEI) score of 60 or >
Increase water storage capacity by reintroducing stream to floodplain
Reduce flooding potential to downstream communities

Address TMDL report by emphasizing a reduction in erosion from increases in stream flows

Tasks

Task Partners

Funding

Time Frame

Final Indicator of
Completed Task

Consider adoption of steep

TCWP, Bedford,

City of Bedford,

Hold 2 meetings

Drafted and adopted

Obtain funding to assist in
stabilizing eroding steep
banks and to reintroduce the
stream to its floodplain

Ohio, EPA,
ODNR,
Cuyahoga
SWCD, CCBH,
CCPC

grant, City of
Bedford, Ohio,
TCWP, EPA
SEP funds,
Stimulus funds,
OoDOT
mitigation
need, Capital
Improvement
projects

slope ordinances for the Ohio, EPA, Ohio in-kind with the City ordinance.
City of Bedford. ODNR, Planning
Cuyahoga Commission,
SWCD, CCBH, Mayor, Council,
CCPC Engineer, and
provide
explanation and
draft examples of
steep slope
ordinances by
12/31/11.
Obtain Conservation TCWP, Bedford, Ohio EPA 319 Create a priority Conservation
Easements on publicly Ohio, EPA, grant, City of parcel land Easements applied to
owned adjacent lands ODNR, Bedford, Ohio, acquisition map needed areas.
Cuyahoga TCWP, EPA of distressed
SWCD, CCBH, SEP funds, areas and other
CCPC Cleveland publicly owned
Foundation, lands 2011
CMAG, Clean
Ohio Fund Apply for funding
for easement
acquisition 2013
Stream Bank Stabilization TCWP, Bedford, Ohio EPA 319 RFP for Seek funding

proposals 2013

Select

Design/Build
Partner from
RFP’s 2013

Design Project
2014

Construction of
Project 2014

Completion of
Construction
2015

opportunities
Awarded funding

Stabilize stream
banks to reduce
sediment flowing into
Tinkers Creek

Reduce sediment
loading by 1,950
Ibs/yr

Reduce phosphorus
inputs by 1,950 Ibs/yr

Reduce Nitrogen
inputs by 3,900 Ibs/yr
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‘ ‘ ‘ ‘ Working floodplain

Site ID Wood Creek

Description Tributary to Tinkers Creek

Impervious Cover Percentage 43.70%

14-Digit HUC# 04110002-050-050

Problem Sedimentation/Erosion/Channelization
Priority High

The project cost for this project will be quite significant due to the incredible
amount of soil which needs to be removed from the project location. Therefore, it
is difficult to associate a dollar value to a project with this amount of erosion and
extreme bank de-stabilization.

N
\ .
S5l s e Wy Id’

Wood Creek has severe erosion problems resulting in large trees
being toppled over due to incredible high water velocities and flashy
storm events

Fallen trees pile on top of each other resulting in barricades for water
flow. The result is increased erosion due to the impass the trees

provide the stream channel

%
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Steep slopes and clay lenses are prevalent throughout this sream

Slp erosion like the one pictured above cause massive
sedimentation both in the stream channel and down stream to other
locations

208



5 g & ; - 4 0 SO 3 Tel MeivaeeiwE T o '
,p' Wia Bedford - Wood Creek Stream Restoration Project g Tinal/

o 1M

RANDY
MARRA

e Al 'r - iy

A o

Figure(s) 88-89: Location of Restoration Project

Tinkers
Creek

.-__Google'

]
Eye alt

2:80 km

209




4. Project Description

Increased urbanization has resulted in a larger percentage of impervious areas
and has contributed large quantities of stormwater runoff and significant
guantities of debris and other pollutants (e.g., litter, oils, sediments, nutrients,
organic matter) that reach the receiving waters of Tinker’s Creek. Chagrin Valley
Engineering is proposing a stream restoration project that will decrease sediment
load, improve bank stability, increase biological diversity and most importantly
in-stream water quality to an impaired urban tributary to Tinker’s Creek.

The adjacent land use practices have encroached into the riparian buffers causing
stream bank erosion, loss of vegetated habitat, and provided an avenue for the
propagation of invasive species (Phragmites sp.). The proposed project would re-
establish and stabilize the riparian buffer to improve the health and water quality
of the tributary. This would be accomplished through the removal of invasive
species within the stream corridor, natural plantings, stream bank stabilization,
and stream channel restoration using natural channel design techniques.

The perennial tributary is located east of Interstate 271 and north of Forbes Road
and extends into the Bedford Reservation of the Cleveland Metroparks. The total
length of stream channel located within Oakwood and Bedford Heights is 4,000
feet.

The tributary is surrounded on the west by a commercial development and
residential development and woodlands along the east. The downstream reach of
the tributary is extends into the Bedford Reservation of the Cleveland
Metroparks.

Further, the TMDL and the 2008 Ohio EPA Integrated Report Section M2 (305
(b)) sheet indicates that the Tinkers Creek Watershed is additionally impaired by:

] Organic enrichment

_J Nutrient Enrichment

_ Low in-stream dissolved oxygen
1 Toxicity

] Sedimentation

1 Habitat Degradation

1 Oil & Grease

"1 Unknown Impairment(s)

The project will restore 3,000 linear feet of entrenched stream and therefore
significantly reduce sedimentation and nutrient input into Tinkers Creek. Based
on the U.S. EPA Region 5 model, the restoration project will remove an
estimated:

11,920 Ibs/yr Total Nitrogen (TN)
1 960 Ibs/yr Total Phosphorus (TP)
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11 960 Ibs/yr Sediment

Problem: Urban watersheds must contend with significant stream degradation
caused by the input of high quantities of storm water. Small headwater tributary
streams function as the lifeblood of any larger river. The restoration of these
smaller watersheds will continue to be gravely important to the continued
recovery of the Tinkers Creek Watershed.

the project.

Goal: Restore impacted tributary stream (Unnamed Tributary), which
provides excessive sediment loading, has become increasingly
channelized, and has severely eroded the stream banks in Oakwood,
Ohio by stream bank stabilization techniques, re-introducing the stream
to its floodplain, and increasing the habitat within the riparian area of

MEASURABLE OUTCOMES:

Stabilize stream bank

Achieve Qualitative Habitat Evaluation Index (QHEI) score of 60 or >
Increase water storage capacity by reintroducing stream to floodplain
Reduce flooding potential to downstream communities

Address TMDL report by emphasizing a reduction in erosion from increases in stream flows

Final Indicator of

Tasks Task Partners Funding Time Frame Completed Task
Obtain Conservation TCWP, Project Ohio EPA 319 Create a priority Conservation
Easements on privately Communities, grant, City of parcel land Easements applied to
owned adjacent lands Ohio, EPA, Project acquisition map needed areas
ODNR, Communities, of distressed
Cuyahoga TCWP, EPA areas and other
SWCD, CCBH, SEP funds, publicly/privately
CCPC Cleveland owned lands
Foundation, 2012
CMAG, Clean
Ohio Fund Apply for funding
for easement
acquisition 2012
Stream Bank Stabilization TCWP Project Ohio EPA 319 RFP for Awarded funding
Communities, grant, City of proposals 2013
Obtain funding to assist in EPA, ODNR, Project Stabilize stream
stabilizing eroding steep Cuyahoga Communities, Select banks to reduce
banks and to reintroduce the SWCD, CCBH, TCWP, EPA Design/Build sediment flowing into
stream to its floodplain CCPC SEP funds, Partner from Tinkers Creek
Stimulus funds, | RFP’s 2013
OoDOT Reduce sediment
mitigation Design Project loading by 960 Ibs/yr
need, Capital 2014
Improvement Construction of Reduce phosphorus
projects inputs by 960 Ibs/yr

Project 2014

Completion of
Construction
2015

Reduce Nitrogen
inputs by 1,920 Ibs/yr

W orking floodplain
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Site ID Unnamed Tributary (Oakwood)

Description Tributary to Tinkers Creek
Impervious Cover Percentage 23.3%

14-Digit HUC# 04110002-050-050

Problem Sedimentation/Erosion/Nutrients
Priority High

Cost (Stream Restoration Only) Approx~ $1,200,000

Based on $300 per lineal foot 4,000 ft. x $300 ft. = $1,200,000
Other Costs Soil Removal

Overall Construction Costs
Engineering of new
Wetland/Floodplain Area
Wetland Vegetation

Cost of Engineering Project

North end of project area looking east -- restoration of riparian buffer using
native vegetation and plantings (note fill area encroachment)

A Bird's wye La
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South end of project area looking east — removal of invasive species, native
plantings for riparian restoration, new channel design to add sinuosity
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Central project area looking east -- potential stream bank stabilization &
stream channel restoration
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Figure 90: Project Location

1.3 Retro-Fitting Developed Areas with BMP’s for Storm Water Runoff & Non-Point Pollution
Land Use Recommendations

Urbanization from development, design, and engineering practices has resulted in stream and
riparian habitat degradation, in addition to, permanently altering the watershed landscape. For the
most part, these urban areas will remain urban and therefore continue to negatively impact the
watershed and its water quality. Because of these “traditional” urbanization practices, watershed
ntegrity has seen an exponential decline due to increases in impervious land cover, a lack of water
nfiltration, and too much water inputted into the stream system resulting in increases in
sedimentation, higher nutrient levels, channelization, and habitat loss.

To restore the watershed’s natural functions by implementing innovative water management
practices which will reduce water inputs, remove non-point pollutants, lessen nutrient loading, and
ncrease habitat. Reducing non-point source pollution requires the application of BMP’s upon
different types of urban developments which all have different demands than others. The
cumulative impact of these applications will result in increases in water quality and a reduction of
non-point source pollution.

Task

Tasks Task Activities
Partners

Frame Completed Task

. Time Final Indicator of
Funding
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Examine and
determine which
water
management
practices are
applicable to
which type of
urban
development

The watershed
contains significant
commercial,
industrial, and
residential
development which
poses the challenge
of incorporating the
correct BMP for
each site.
Extracting potential
management
practices from
standard BMP’s for
each type of site
will allow for a
baseline to build
the proper retrofit
for that specific
parcel

Residential Storm
water BMP’s

Water management
on the personal
level can be
implemented using
several techniques.
Installing rain
gardens or rain
barrels is an
effective practice to
divert water from
entering the storm
sewer system and
allowing it to either
be stored for future
use or provide an
avenue for
infiltration into the
soil. Additionally,
disconnecting
downspouts and
allowing the water
to flow into the
yard is an easy and
free way to
participate in
reducing your
personal storm
water footprint
Industrial Storm
water BMP’s and
environmental
management

Industrial facilities

Create a “standard”
handout for either a
commercial, industrial, or
residential development
which provides the best
BMP types for each site

This will be coordinated
with SWCD participation

Create a presentation for
each category to be used
by any interested party and
to be given to designers,
engineers, local
governments and
developers

Partner with the SWCD'’s to
develop a rain garden

program where a “canned”
presentation and handouts
are available for public use

Perform regular rain garden
demonstrations/installations
to watershed communities
and residents

Seek funding to install 1
rain garden/ rain barrel for
demonstration in a
watershed community

Use the standard handout
for industry to provide a
synopsis of sustainable
practices to be introduced
to watershed industries

TCWP,
SWCD’s

TCWP,
SWCD’s,
Watershed
communities,
local health
departments,
RC&D Council

TCWP,
SWCD'’s, local
health
departments,
watershed
industries,

All in-kind time

Presentations
and handouts
are in-kind
donations from
the TCWP and
SWCD’s

Demonstrations
and
installations
can be funded
through OEEF,
watershed
communities,
homeowners
associations,
ODNR

Wetland
Reserve
Program

In-kind time
and donation
from the TCWP,
SWCD’s,
chambers of
commerce,

Start:
6/1/11

End:
12/31/11

Start:
6/15/11

Ongoing

Start:
6/15/11

Create 3 color 1 sided
handouts to be
distributed at
presentations and
functions which
revolve around
development and
retro-fitting
discussions

Create 3
presentations for
each development
category which
provides case studies,
photographs, water
storage capacity data,
pollution removal
information,
construction costs,
and maintenance
requirements

Perform presentations
to 6 different
audiences by the end
of 2011

Create a homeowner
water management
handout which
includes
environmentally
friendly water
management options
including ballpark
costs

Create a residential
homeowner
presentation to
perform at
demonstration and
installation programs

Perform 2 residential
water management
programs or
presentations by the
end of 2009

Obtain funding and
perform installation
project in a
watershed community

Establish a
partnership with 2
watershed industries
and provide
presentations and
handouts to both;
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and complexes
often have large
parcels of land in
which the facility
resides.
Additionally, these
developments have
large flat roofs or
parking lots and
produce significant
water contributions
to the storm sewer
system. Further,
the International
Organization for
Standardization
(ISO) offers
suggestions (ISO
14000) as to how
to minimize an
organizations
impact to the
environment. 1SO
14001 was created
which addresses
the services,
activities, and
products of a
company and how
they impact the
environment.
Commercial
Storm water
BMP’s and
environmental
management

Commercial
facilities include
retail and office
space. These
facilities range from
large to small and
can include vast
impervious surfaces
and unused grass
areas. In addition,
the facilities can
also employ many
or few people.
BMP’s for these
facilities will range
from similar
practices outside
for water
management, but
also provide more
sustainable
practices inside.
Opportunities exist
to provide high
visibility
environmental
management
strategies which
will both improve
water quality and

Create a presentation
specific to industry
regarding water
management BMP’s and
sustainable practices to
employ in the facility

Visit possible partner sites
to determine what BMP’s
are plausible and which
ones would provide the
biggest improvement

Seek funding to implement
plausible BMP’s for the site

Use the standard handout
for commercial and office
locations to provide a
synopsis of sustainable
practices to be introduced
to watershed companies

Create a presentation
specific for commercial
entities regarding water
management BMP’s and
sustainable practices to
employ in the facility

Provide a synopsis of LEED
certification options for the

facility

Visit possible partner sites
to determine what BMP’s
are plausible and which
ones would provide the
biggest improvement (i.e.
greenroofs, pervious
pavement, bioswales,
secondary storm water
treatment, parking lot
trees)

Seek funding to implement
plausible BMP’s for the site

Initiate incentives such as
PR opportunities and
monetary benefits from
LEED implementation.

local
chambers of
commerce
RC&D Council

TCWP,
SWCD'’s, local
health
departments,
watershed
companies,
local
chambers of
commerce,
RC&D Council

participating
company

Grant to
perform retrofit
project could
be sought from
Clean Ohio
Fund, OEEF,
American
Water Funds,
Federal grant
opportunities

Wetland
Reserve
Program

In-kind time
and donation
from the TCWP,
SWCD’s,
chambers of
commerce,
participating
company

Grant to
perform retrofit
project could
be sought from
Clean Ohio
Fund, OEEF,
American
Water Funds,
Federal grant
opportunities,
LEED building
grants

Wetland
Reserve
Program

Ongoing

Start:
6/15/10

Ongoing

working to initiate the
ISO 14001 criteria

Work with facility
management to
determine which
BMP’s are appropriate
for their site

Obtain the funding to
assist in installing the
BMP’s on site. These
2 installations will be
used as a model for
others to follow

Use nutrient and
other environmental
quality models to
ascertain the
reductions in
pollutants from the
site after BMP and
1ISO 14001
implementation

Perform presentations
and offer handouts to
the organizations

Assess willingness of
the entity to
participate in BMP
and LEED certification
process

Establish which BMP’s
provide the most
benefit to the location

Partner with 2 entities
by 2011 and establish
a timeline for
installation

Obtain funding for
sites by 2012

Install BMP’s and
monitor effectiveness

Proceed with LEED
certification steps
when monetary
restrictions permit

A recycling program
established with a
system of weighing
and recycling the
products

216




reduce the

environmental Assist in establishing a
footprint, but also comprehensive recycling
afford the program for facilities
opportunity to including a how, why, and
educate many what tutorial

people at once.

USE Step L model to
calculate nutrient
removal from the
installation of BMP’s

Using the U.S. EPA Region 5 Load Reduction model, sediment and phosphorus
removal was determined for a number of BMPs. They are based on employing a
specific BMP for an acre of land. Results are presented in Table 36 below.

Table 36: Selected load reduction for a 1 acre parcel
Property Type Commercial Residential
TSS Phosphorus TSS Phosphorus
Removed Removed Removed Removed
BMP (Ibs/acre) (Ibs/acre) (Ibs/acre) (Ibs/acre)
Infiltration Basin 885 1 232 1
Porous Pavement 1062 1 278 1
Wetland Detention 915 1 239 <1
Sand Filter/Infiltration Basin 944 1 247 <1

As is shown in the table, even relatively small properties can remove large
amounts of TSS (total suspended solids). With a watershed size of approximately
61,000 acres, ample opportunity exists in the watershed to achieve tremendous
TSS reductions. The application of the Step L model, which was developed for
guantifying the effectiveness of BMP’s, will be used when determining the impact
that management tool is implemented into the storm water plans of new and

retro builds.
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Examples of Residential, Commercial, and
Industrial BMP’s

Figure 91: Example of a sustainable commercial site fit with several
types of BMP’s

Figure 92: Rain garden installed at the Twinsburg Waste Water
Treatment Plant Twinsburg, Ohio
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Figure 93: Doty and Miller Architects Gold LEED certified building
Bedford, Ohio

=

Figure 94: Vegetated Storm water detention area from a commercial
building, Portland, OR
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Figre 96: Constrctdetnd/Deteniobasin used to filter
parking lot runoff, Lansdale, PA
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1.4 Sustainable Development/Redevelopment

Land Use Recommendations

Typical development practices continue to use and promote hard scape design with the use of
significant amounts of impervious cover. These techniques increase urban runoff and exacerbate
non-point source pollution. High density residential developments, large “box” commercial stores,
huge parking lots, and industrial complexes all contribute to this watershed wide issue. Because
forest land and green spaces have been replaced by urbanization, water can no longer be absorbed
into the ground and instead is piped into the nearest stream, river, or lake. This conventional
process is directly correlated to stream channelization, sedimentation, habitat loss, downstream
flooding, and overall water quality degradation.

To incorporate sustainable, low impact development practices into current and future development
plans. These practices will enhance the economic viability, aesthetics, and infrastructure costs of

the community while assisting in attaining water quality objectives.
will immediately reduce nutrient, water volume inputs, thermal pollution, and urban runoff from
entering the watershed system.

Integrating these measures

Tasks

Facilitate the use
of water
management
BMP’s

Integrate on-site
water management
practices into
development and
redevelopment
plans to satisfy
storm water permit
requirements. These
practices will reduce
nutrient loading,
water volumes,
thermal pollution,
and other urban
runoff pollutants

Task Activities

Create a “canned”
presentation about
sustainable
development and
business practices to
share and perform at
panel discussions,
companies, and other
partnering organizations
with the intent to
educate the decision
making personnel about
these techniques

Build a partnership with
local representation
from engineers,
designers, planning
commissions, SWCD
personnel, industry and
commercial entities to
begin discussing BMP
usage and collaboration
to create model sites for
others to replicate
throughout the
watershed

Seek funding to apply
BMP strategies at a
newly developed facility
or to retrofit an existing
facility

Use the Step L model to
ascertain the reduction
of nutrient loading going
into the system by the
installation of these
BMP’s

Task
Partners

TCWP.
SWCD’s.
watershed
communities,
local planning
commissions,
community
engineers,
designers,

Funding

Foundations,
EPA grants,
ODNR grants,
local match
funds, U.S.
EPA grants

Wetland
Reserve
Program

Time
Frame

6/15/11

Ongoing

Final Indicator of
Completed Task

Assemble a small group
of professionals within
the watershed to help
develop a strategy to
create an educational
presentation, as well as,
advance the
implementation of BMP’s
to create model facilities
in the watershed

The creation of a
presentation which can
be used in any situation
where the audience are
professionals who would
be inclined to use the
information for
sustainable development
and design
implementation

Perform presentation to 5
groups comprised of
those interested
professionals by the end
of 2011

Install a retrofit or new
development water
management practices at
a facility as a model
demonstration by 2013

A reduction in pounds of
nutrients, sedimentation,
and water volume which
will be determined upon
pre-installation of BMP’s
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Watershed
Community
sustainable
development
objectives and
ordinance
formation

Because
development
parameters are
dictated at the local
level through local
codified ordinances,
altering or
revamping these
traditional
regulations will
advance the
concepts of
sustainable
development. In
addition, local
NPDES permits for
storm water can
and will be satisfied
with the adoption
and implementation
of these newly
developed
regulations on
development and
redevelopment.
Integrating these
sustainable
concepts into all
development
practices will have a
cumulative impact
on water quality
throughout the
entire watershed

Ordinance
implementation
and assessment

Adopting
sustainable
ordinances is a
great first step in
creating a more
sustainable
community.
However,
implementation of

Assemble draft
ordinances from other
locations to provide a
guideline for local
watershed communities
to consider
implementing and
adopting

Ordinances should
include:

1. Consideration in the
reduction of available

parking spaces and total

impervious cover for
commercial and
industrial sites

2. Consideration for
allowing the disconnect
of downspouts from
homes in residential
neighborhoods

3. Consideration of the
installation of bioswales
and rain gardens for
parking lots and hard
scape areas at
commercial and
industrial facilities

4. Require bio
secondary treatment
practices for detention
areas prior to returning

water to streams, rivers,

and lakes

These ordinances will be
subject to variability and

should offer options for
the need to increase
water infiltration,
nutrient removal, and
the elimination of other
harmful non-point
pollutants through bio-
remediation techniques

Environmental 1Q
Project

Assist watershed
communities with
establishing a protocol
for overseeing the BMP
installation, monitoring,
and maintenance of the
structural water
management BMP’s
within the community

Environmental 1Q
Project

TCWP.
SWCD’s.
watershed
communities,
local planning
commissions,
community
engineers,
designers,
RC&D Council

TCWP,
SWCD’s.
watershed
communities,
RC&D Council

All in-kind
time from
communities

Small grant
from OEEF,
ODNR, or EPA
to help create
ordinances

All in-kind
time

6/15/11

Ongoing

Start:
6/15/11

Ongoing

All watershed
communities with same
or very similar adopted
sustainability ordinances

100% of new
development has
sustainable BMP practices
employed

The inspection and
maintenance of all sites
in watershed
communities
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those ordinances
may not occur
unless oversight is
used to ensure
proper execution.
Therefore, a process
must be set up
between the
developer and the
local community to
allow for
transparency of the
installation,
maintenance, and

monitoring of the
sustainable BMP

Priority Action 2: Reduction of Nutrient Inputs

Nutrients, such as phosphorus, in freshwater systems often create unwanted algal
blooms in the summer months. When this occurs, oxygen is consumed from the
water column causing a significant decline in what is available for fish and other
aquatic organisms. Further when the algae dies and begins to decay, more
oxygen is depleted from the water column due to the decomposition process.
Tinkers Creek, like so many other urban watersheds, has significant non-point
runoff due to its vast impervious cover and often contains high nutrient levels,
while homeowners and golf courses apply lawn fertilizers and pesticides which
contain phosphorus and other nutrients which are harmful to the integrity of the
stream. Additionally, the Tinkers Creek Watershed has 7 discharging wastewater
treatment plants (WWTP) which input significant amounts of phosphorus into
the system. The combination of these nutrient loadings has resulted in non-
attainment of EPA water quality standards.

Nutrient influence due to WWTP outfalls and the influence of suburbanization is
providing high phosphorus loadings to Tinkers Creek.

Goal Approach

HUC# - 4110002-050-030 (Tinkers Creek Headwaters to Above Pond
Brook)

While nutrient loading in this sub-watershed is becoming more significant,
development and urban sprawl are contributing to increases in phosphorus and
water quantity reduction due to fertilizer application to lawns and from
impervious cover. Development continues to cause a reduction in wetlands and
pervious surfaces for water absorption.

HUC# - 4110002-050-040 (Pond Brook)

This sub-watershed produces significant sedimentation to Tinkers Creek.
Phosphorus particles cling to soil particles as they mix in the water column. In
order to reduce the potential for harmful algal blooms, a reduction in sediment
loading is needed to remove the vehicle for nutrient dispersion.
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HUC# - 4110002-050-050 (Tinkers Creek Below Pond Brook to
Cuyahoga River)

This sub-watershed is the largest and most urbanized of the three. Housing
developments new and old, impervious surfaces, golf courses, and incredibly
entrenched streams blanket the landscape. Nutrient loading, concrete and
asphalt, and poor riparian and in-stream habitat are the water quality issues of
major concern. The influences of the WWTP’s are most pronounced in this HUC
with phosphorus inputs.

To reduce nutrient loading into Tinkers Creek by 500 Ibs. per year using storm
water best management practices to reduce non-point runoff, educating
watershed residents about applying organic fertilizers and pesticides to lawns,
working with golf courses to implement management practices to lessen nutrient
runoff into streams, and facilitating a nutrient trading program with the
watershed WWTP’s. Educating homeowners to make small personal behavioral
changes, implementing BMP’s to golf courses and development/redevelopment
endeavors, and instituting a nutrient trading program will reduce phosphorus
and other nutrient loading to Tinkers Creek and will help achieve EPA water
quality nutrient parameters by 2020.

Overall Goals by HUC

HUC# - 4110002-050-030 (Tinkers Creek Headwaters to Above Pond
Brook)

The creation and implementation of a sustainable organic lawn care program will
be instrumental in minimizing phosphorus impacts to the watershed. As stated
in the previous section, Land Use Recommendations, local ordinance regarding
storm water management, riparian and wetland setbacks, and low-impact
development adoption will be crucial to minimizing additional impacts to the
watershed. Protecting wetlands and performing bank stabilization and stream
restoration work will address needs for minimizing downstream flooding and
erosion.

HUC# - 4110002-050-040 (Pond Brook)

Stream restoration, land protection, wetland preservation, and nutrient reduction
are the focus management measures in this sub-watershed. Restoring the main
stem of Pond Brook is a focus of the MetroParks Serving Summit County and of
the TCWP. Additionally, the communities in this sub-watershed are working
with the TCWP to reduce impacts to wetlands and are working on stricter
ordinance creation and adoption.

HUC# - 4110002-050-050 (Tinkers Creek Below Pond Brook to
Cuyahoga River)

The creation and implementation of a sustainable organic lawn care program will
be instrumental in minimizing phosphorus impacts to the watershed. The
majority of WWTP’s are located in this HUC and will be participating in the
nutrient trading program once it becomes further developed. As stated in the

224



previous section, Land Use Recommendations, stricter local ordinance adoption
regarding storm water management, riparian and wetland setbacks, and low-
impact development will be crucial to minimizing additional impacts to the

watershed.

1.4 Sustainable Development/Redevelopment

Land Use Recommendations

Problem Statement: Nutrient loading into Tinkers Creek continues to be a significant water quality

degrader. The seven WWTP found within the watershed contribute significant phosphorus loadings into
the watershed. HSTS systems are on the decline and are not considered a threat to the nutrient inputs
currently experienced by the watershed.

Goal: To eliminate phosphorus loading into Tinkers Creek by 2025 by implementing a sustainable
lawn care and golf course maintenance program, establish a nutrient trading program with watershed
communities, and the removal of 95% of all HSTS systems.

2.1 Actions For Implementation

Reduction of Nutrient Inputs

Tasks

Create a sustainable
lawn care program

Homeowners take
pride in how green
their yards are. Often,
too much fertilizer and
pesticides are applied
to lawns and the
excess will runoff
during heavy
precipitation events.
This runoff is nutrient
rich with nitrogen and
phosphorus and
ultimately finds its way
into a nearby waterway
causing algal blooms
and water quality
impairments. Initiating
a sustainable
watershed lawn care
program by working
with homeowners
associations by
implementing the use
of organic products can
significantly reduce the
amount of nutrients
entering the watershed
system

Sustainable Golf
Course Management
Program

Task Activities

Commence a TCWP
committee to work with
the SWCD'’s, local
homeowners associations
and organic lawn care
companies to create a
program and workshop
for homeowners about
sustainable lawn care
practices

Prioritize the
implementation of the
program to homeowner
associations based upon
watershed communities
which have a total or
majority of their political
boundary within the
watershed

Write a grant to receive
funding for program
expenses including
signage for yards
participating in the
program

Design a logo for the
signage about the
program

Promote the National
Wildlife Fund backyard
certified wildlife habitat
program

Environmental 1Q Project
The TCWP lawn care

committee will also
initiate discussions with

Task
Partners

TCWP,
SWCD'’s, local
watershed
communities,
local
homeowners
associations,
organic lawn
care
companies,
RC&D Council

TCWP,
SWCD’s, golf
course

Funding

In-kind time
from
watershed
communities,
TCWP, and
SWCD’s

Grants from
OEEF, CMAG,
EPA, and
ODNR to help
fund the
program, NWF

EPA, Audubon
Society, golf
courses for in-

Time
Frame

Start:
6/15/12

Ongoing

Start:
6/2/2012

by

Final Indicator of
Completed Task

Perform program to 3
homeowner associations
by the end of 2010

Sign up at least 10
homeowners to
participate in the
program and allow for
signage in their yards to
promote the program

Reduce phosphorus
loading by 300 lbs
through this program by
the end of 2012 using
the organic lawn
applications and
measuring the
effectiveness with the
Step L model

Discuss program with 2
golf courses in watershed
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Traditional
management of golf
courses entail keeping
the greens, fairways,
and landscape “green”
and well manicured.
While this is important
to the sport of golf,
considerable amounts
of fertilizer are applied
to the property
regularly. Because
only a portion of this
fertilizer is absorbed
into the vegetation at
one time, much is
runoff during
precipitation events
causing water quality
degradation

Nutrient Trading
Program

Because the WWTP’s
input significant
quantities of
phosphorus to the
stream annually, an
option of instituting a
program which allows
treatment facilities who
produce less
phosphorus to offer
plants which produce
more phosphorus the
opportunity to perform
restoration work in the
watershed to reduce
phosphorus inputs
could be a viable
option as an innovative
way to achieve the
desired reduction
results. Currently,
WWTP

permits allow for

an average discharge
permit limit of 1 mg/L
of phosphorus to be
discharged in the
effluent. Most
WWTP’s in the
watershed release
less than that; about
0.7 mg/L.

However, the TMDL
indicates that in order
to meet EPA water
quality requirements
the discharge should
be .24 mg/L.

golf course managers
about sustainable
management practices
including easements,
bmp’s, organic lawn care
products, and native
vegetation usage

Discuss and present
information about the
Audubon Cooperative
Sanctuary Program for
Golf Courses

Seek funding to
implement sustainable
practices on watershed
golf courses and to assist
in the cost of executing
the program

Hold meetings with all
WWTP’s in watershed to
discuss program details
and achieve “buy-in”
from the communities

Establish specific
program structure and
outline for the nutrient
trading parameters

Create program protocol
between communities
and investigate all legal
requirements for “cross-
community” work

Identify restoration areas

Determine necessary
restoration strategy
needed to assimilate
nutrients including area,
vegetation, and design

Write a grant to seek
funding to assist in
project implementation

Obtain conservation
easements for
restoration areas

Calculate estimated
phosphorus reduction
amounts for each
restoration project

Institute a data collection
and QA/QC protocol to
accurately assess
effectiveness of
restoration project on

managers

TCWP,
SWCD's, EPA,
local health
departments,
WWTP’s, local
communities

kind match
and program
funds

TCWP &
SWCD'’s as in-
kind time

TCWP, EPA,
local health
departments,
SWCD's as in-
kind donations
and time

Watershed
WWTP’s, local
communities,
EPA 319,
CMAG, LaMP

approaching
golf course
managers
and
assembling
committee
to address
the

program

1/15/2012
write grant
to install
and initiate
program

8/1/2012
Implement
program

2011 build
partners

Implement program with
1 golf course by 2012

Reduce phosphorus
loading with BMP’s and
organic fertilizers,
increase native habitat

Certification by Audubon
as a wildlife sanctuary

2011 build partnerships
with WWTP’s and
communities to garner
100% support for the
program

2011-2012 Formulate
program structure with
EPA and WWTP’s into a
written and approved
EPA program document

2011-2012 identify 10
restoration sites

Obtain funding to
perform 1 nutrient
trading restoration
project by 2014

Reduce phosphorus
loading from restoration
project by 300 Ibs
annually

Conservation easement
on project area

An EPA approved QA/QC

for nutrient trading
program

226




Removal of HSTS
Systems

Although HSTS in
Tinkers Creek is not a
focus of water quality
concern, the ultimate
removal of these
systems will help
minimize the inputs of
phosphorus and
bacteria into the
watershed.

nutrient assimilation

Work with local health
departments to assist
them in providing
educational
presentations to
watershed communities
regarding the use of
ODNR CMP
recommendations for
HSTS and Semi-Public
systems.

Local Health
Departments,
TCWP,
SWCD'’s,
RC&D Council

In-Kind Time
and Support

Ongoing

Summary document of
CMP Management
Measures for HSTS for
distribution

PowerPoint to elaborate
on CMP Management
Measures

Provide 3 presentations
yearly to watershed
communities with the
local health departments
to educate homeowners
about limiting inputs into
the system that
contribute to water
quality issues

Examples of Nutrient Reduction Practices

Figure 97: Stream riparian area on a golf course; Pennsylvania
Environmental Council
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Figure 98: Organic Lawn Care does not harm the environment

Priority Action 3: Education

Watershed stewardship begins at the local level; in homes, businesses, schools,
and through the decision making processes in our local governments.
Environmental issues have traditionally been revered as either a lifestyle through
which you live or a type of person with certain beliefs. Only now with increases in
fuel costs and the conversation of climate change has our collective awareness
made it to dinner table discussions and in science class textbooks. To bring the
necessary change to enhance and restore the watershed, an understanding that
personal behavioral alterations can collectively benefit the integrity of the
watershed has to be embraced by both watershed residents and community
decision makers.

A lack of watershed education regarding water quality, fertilizing, low-impact
development, aquatic biology, and storm water management is significantly
contributing to water quality impairment in the Tinkers Creek Watershed.

Goal Approach

HUC# - 4110002-050-030 (Tinkers Creek Headwaters to Above Pond
Brook)

Development and suburban sprawl threatens the integrity of this sub-watershed.
Education to elected officials will be required in order to demonstrate the
significant importance to resource preservation this sub-watershed holds to the
Tinkers Creek Watershed and how innovative development will provide future
economic benefits to the communities.

HUC# - 4110002-050-040 (Pond Brook)

Wetland filling and removal continue to reduce the nutrient sequestration
capacity of the watershed, increase water flows, and influence excess
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sedimentation to the watershed. The wetland reduction provides the possibility
of increased flooding potentially causing economic and water quality issues.

HUC# - 4110002-050-050 (Tinkers Creek Below Pond Brook to
Cuyahoga River)

Urbanization, impervious surfaces, debris, stream entrenchment, and economic
instability provide the backdrop to this sub-watershed. Education regarding
impervious cover, green space utilization, and proper lawn care maintenance will
be important to the impacts the urban environment provides to the watershed.

To increase the understanding of the linkages between human progression and
personal behaviors toward environmental sustainability. Developing strategies to
create a sense of importance and appreciation for the watershed will create the
foundation for change. Initiating programs which provide the catalyst for
behavior modifications will afford the opportunity for a cultural shift toward a
sustainable society which will ultimately benefit both humans and the watershed.

Overall Goals by HUC

HUC# - 4110002-050-030 (Tinkers Creek Headwaters to Above Pond
Brook)

Incorporate wetland and riparian setback ordinances throughout this sub-
watershed due to its heavy wetland landscape while educating the officials and
residents about the importance of wetlands to their properties and the watershed.
Watershed communities that reside within this HUC will be included in the
development of a watershed wide PIPE Committee which is outlined in the table
below. Outreach will focus on residents and local officials to embrace wetlands
rather than destroy them.

HUC# - 4110002-050-040 (Pond Brook)

Educate community officials about wetland and stream preservation and how
development impacts them. Encourage participation in TCWP PIPE endeavors,
workshops, and committees. Work with land preservation organizations to
preserve wetlands.

HUC# - 4110002-050-050 (Tinkers Creek Below Pond Brook to
Cuyahoga River)

Implement school programs in conjunction with task partners to urban students
regarding watershed management while conducting presentations to elected
officials. Work with economically disadvantaged communities to incorporate
storm water BMP demonstration projects into their municipalities.

3.1 Actions for Implementation Education

i Task . Time Final Indicator of
Task Activities
Tasks Partners Funding Frame Completed Task
Continue to Contact science TCWP, All in-kind time | Ongoing 5 presentations to 5
instructors to set up watershed different schools annually
educational guest speaking schools,
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presentations to
watershed schools
(grades 1 -12) and
strengthen the
educational
committee of the
TCWP

Continue to establish
relationships with
science teachers
from watershed
schools and offer
watershed
presentations to the
class regarding
environmental
issues, water quality,
wetlands, human
impacts, land use,
BMP’s etc...

PIPE Committee
development

All local watershed
governments are
under an EPA NPDES
Phase 2 storm water
permit which, as a
requirement, has an
educational outreach
component. The
TCWP has performed
several educational
presentations to
Phase 2 communities
regarding storm
water and other
environmental
issues, as well as,
held litter and stream
clean-ups.
Additionally, an
official PIPE
Committee will be
formed to further
assist watershed
communities in
satisfying their Phase
2 permit
requirements and
create more
opportunities for
public involvement in
“hands-on”
watershed activities
Create a volunteer
monitoring
program

Volunteer monitoring
of
macroinvertebrates
and fish populations
is a great way to
collect data on the
health of the stream.

engagements

Create different
presentations to offer the
schools: (climate change,
water quality, BMP’s,
residential sustainable
practices, Tinkers Creek
Stressor Study,
watershed concerns)

Environmental 1Q Project

Create a storm water
BMP presentation to
perform for communities

Create a good
housekeeping
presentation to perform
for communities

Schedule stream clean-
ups with communities

Schedule litter pick-up
programs with
communities

Seek funding for rain
garden installation
project

Write articles for local
newsletter distribution
regarding storm water
and other environmental
issues

Environmental 1Q Project

Create a protocol and
guide on the procedures
for a volunteer stream
monitoring program

Create an EPA sanctioned
QA/QC policy manual

Establish monitoring
locations
Provide training

science
instructors

TCWP,
watershed
communities

TCWP, local
academic
institutions,
resident
volunteers,
EPA

All in-kind time
for educational
components

OEEF, ODNR,
CMAG, EPA
grants for rain
garden project

All in-kind time

OEEF, OSU
Extension
grants

Ongoing

June 2013
start

Ongoing

Quantity of students
participating

Quantity of teachers
participating

Perform 2 stream clean-
ups per year with
watershed communities

Perform 5 presentations
to local officials regarding
storm water BMP’s

Perform 5 good
housekeeping
presentations to
community service
department staff

Perform 2 litter pick-up
programs with watershed
communities

Obtain funding to install 1
rain garden project on
community owned
property as a demo for
the community

Publish articles in local
newsletters about storm
water issues and
management strategies:
goal 100% of
communities involved

An EPA endorsed
collection and reporting
protocol and QA/QC

Number of volunteers
collecting data

Number of sites which
are monitored

Quantity of information
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In addition to
resident volunteers,
science instructors
from local colleges
and high schools
offer a good fit for
both watershed
education and
biological stream
population data
collection

Create a technical
advisory
committee to
assist watershed
communities

Communities often
need additional input
regarding ordinance
development, storm
water management,
sustainable
development, and
other
environmentally
related concerns. The
TCWP will offer
crucial
recommendations to
communities about
becoming a more
sustainable
municipality

Perform technical
workshops to
Planning
Commissions,
developers, and
local decision
makers

Environmental
training focusing on
ordinance
development, storm
water management,
sustainable
development, and
other
environmentally
related concerns will
provide the tools
needed to change
course on standard
development and
water management
practices

opportunities with an EPA

accredited level 2 or 3
data collector

Create a standard data
collection sheet for
proper reporting

Establish a data reporting
protocol and database to
store and collect
information

Establish a technical
advisory committee with
members from the
TCWP, local engineering
companies, the EPA,
ODNR, OSU Extension,
and community officials

Discuss actions and
recommendations for
communities with
committee

Initiate communication
with local planning
commissions, city
councils, and city
managers about the
advisory committee with
the intention of being
utilized for future issues
regarding impacts to the
watershed

Conduct committee
meetings at a minimum
quarterly or when a
community seeks input
from the committee
Furthering the Technical
Committee’s function of
assisting communities in
environmental decisions
making, the committee
will also create
workshops to offer
watershed communities
that will help them make
better informed decisions
about environmental
impacts

Identify the audience

Create the workshops
based upon the
watershed needs
discussed in the WAP

TCWP, local
engineering
companies,
the EPA,
ODNR, OSU
Extension,
and
community
officials, local
academic
institutions,
SWCD’s

TCWP, local
communities,
EPA, ODNR,
local
engineering
firms, local
health
departments,
SWCD’s

All in-kind time

Start June
2011

Ongoing

Start June
2012

Ongoing

collected and reported

Minimum of 4 meetings
per year

Number of times the
committee provides input
to communities

Quantity of personnel on
the committee

Number of participants

2 workshops minimum
per year

Education from

workshops implemented
into local community or
decision making process

Workshop survey sheets
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Watershed Signage

Because most people
either drive a vehicle
or take some form of
mass transit to
commute, watershed
name signs at
watershed boundary
lines and stream
crossings offer an
effective,
inexpensive, less
laborious opportunity
to educate the public
about watersheds.
Signs also offer a
sense of recognition
about feeling as if
you are a part of
something else

Paint the Creek
Science and Art
Program

Educating arts and
science students
from four different
community schools in
a 1 week long,
hands-on, program
about watershed
stewardship using
science and art. The
students will paint
banners expressing
their experience at
the program. These
banners will then be
displayed in the
community town
center on poles to
bring watershed
awareness to at a
focal point in the
communities

Create partnerships for
the project with ODNR,
EPA, OSU Extension,

NEORSD, and SWCD'’s

Determine locations of
the where the signs will
be posted

Discuss project with
watershed communities
and service departments

Seek funding for the
project

Hold a contest with high
school arts classes to
design the sign for the
project

Establish a partnership
with the participating
communities

Gain letters of support
for the project

Write a grant to fund the
project

Obtain in-kind time from
other partners of the
project

Advertise through the
summer programs

offered for children in the

watershed, through the

TCWP website, and in the

participating schools

Create a survey to find
out the effectiveness of
the program from the
students

TCWP, local
communities,
SWCD's, EPA,
osu
Extension,
ODNR,
NEORSD,
ODNR, local
health
departments,
watershed
high schools

TCWP,
SWCD’s,
CCBH, local
communities
and schools,
Tri-C

TCWP, local
communities,
SWCD’s, All in-
kind time

ODNR, EPA,
NEORSD, OSU
Extension for
grant match

OEEF, arts
grants,
education
grants

OEEF, arts
grants, other
possible
educational
grants

Start June
2012

Ongoing

Start:
8/1/11

End:
6/15/13

Obtain funding for the
project

Number of high schools
participating in program

Number of signs installed

Signage art student
winner

Funding obtained

Number of students
enrolled in the program

4 participating
communities

4 participating schools
4 art installation exhibits

Number of letters of
support

Survey results
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Priority Action 4. Restoration of Beneficial Uses

Beneficial Use Impairments (BUI's) provides an opportunity to demonstrate how
environmental degradation at the watershed scale impacts humans and the
relationship those humans have with their surroundings. Because Tinkers Creek
is a significant part of the Cuyahoga River Area of Concern, these BUI’s are
important to measuring water quality improvement results, but they have not
been specifically studied in the Tinkers Creek Watershed. Measuring the BUI’s is
difficult but Tinkers Creek does have impaired beneficial uses. The TCWP will
work with the Cuyahoga RAP delisting committee and the Ohio EPA to discuss
strategies to begin delisting the BUI's from the watershed.

BUI impairments demonstrate that large scale water quality implementation
strategies are needed to safely provide recreational opportunities to the public in
the Tinkers Creek Watershed.

Goal Approach

All HUC's in the Tinkers Creek Watershed fall under the blanket BUI delisting
strategy. No distinction between management measures is given to individual
HUC's as all indices apply to the entire watershed.

Overall Goals

To achieve full attainment of all 14 BUI's in the Tinkers Creek Watershed. This
process will include partnering with the Cuyahoga RAP delisting committee and
Ohio EPA to prioritize and strategize actions to begin the process of delisting the
watershed. Because this endeavor is complex, the timeline for this process has
been created to be flexible and realistic.
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4.1 Actions for Implementation

Restoration of Beneficial Uses

Beneficial Current Restoratio | Resources Timetable | Funding | Performance
Use Status N Activities Indicators
Impairment
BUI: 1 Impaired for | Sedimentati
fish on analysis
Restrictions consumption | for heavy
on fish and metal
wildlife Not pollutants
consumption impaired for
wildlife Tinkers
consumption | Creek
Stressor
Study fish
tissue
sampling
results
Work with
wildlife
biologists
from
Cleveland
metro-parks
to assess
any wildlife
concerns
and
impairments To be determined with collaboration with the
BUI: 2 If needed, Cuyahoga RAP delisting committee in 2011-2012
discuss
Tainting of Not concerns
fish and Impaired with U.S.
wildlife flavor Fish &
Wildlife
Service
BUI: 3 Tinkers
Creek WAP
Degradation Impaired in | recommend
of fish some places | ations and
populations implementat
ion of TMDL
Degradation Not suggestions
of wildlife Impaired
populations
BUI: 4 Communicat
Not e with EPA
Fish tumors Impaired during field
or other season
deformities regarding
fish
sampling
and
indications
of
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deformities
and tumors

BUI: 5

Bird or Animal
Deformities or
Reproductive
Problems

Not
Impaired

Communicat
e with metro
park
ornithologist
s, Audubon
Club
members,
and birding
associations
for
photographs
or
information
about this
issue

BUI: 6

Degradation
of Benthos

Impaired

The TCWP
WAP, SWCD
and RAP
recommend
ations for
storm water
managemen
t, and
sediment
control

BUI: 7

Restrictions
on Dredging

Not
Impaired

No dredging
occurs in the
watershed

BUI: 8

Eutrophication
or
Undesireable
Algae

Unknown

The TCWP
WAP, SWCD
and RAP
recommend
ations for
storm water
managemen
t, and
sediment
control
including
nutrient
reduction
efforts

BUI: 9

Restrictions
on Drinking
Water
Consumption

Not
Impaired

Communicat
e with local
utility works
departments
, WWTP’s,
and local
health
departments

To be determined with collaboration with the
Cuyahoga RAP delisting committee in 2011-2012
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about any

concerns
with water
contaminati
on
BUI: 10 Information Tinkers Creek does not contain bathing beaches
can be
Beach found at
Closings N/A www.ohiono
(Recreational wecast.info
Contact) and
Public Access/ Or
Recreation
Impairments From local
(Cuyahoga health
RAP BUI) departments
BUI: 11 Tinkers To be determined with collaboration with the
Creek WAP Cuyahoga RAP delisting committee in 2011-2012
Degradation Impaired recommend
of Aesthetics ations and
implementat
ion of TMDL
suggestions
BUI: 12
Added Costs Not Tinkers NZA
to Agriculture | Impaired Creek does
not have
agricultural
Added Costs Not activity To be determined with collaboration with the
to Industry Impaired occurring Cuyahoga RAP delisting committee in 2011-2012
There are
industries
using water
from Tinkers
Creek but
they are
monitored
and posses
NPDES
permits
(See Table:
BUI: 13
Degradation N/A

of
Phytoplankton
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Populations

Degradation N/A N/A
of
Zooplankton
Populations
BUI: 14 Tinkers
Creek WAP
Loss of Fish Impaired recommend
Habitat ations and To be determined with collaboration with the
implementat Cuyahoga RAP delisting committee in 2011-2012
Loss of Impaired ion of TMDL
Wildlife suggestions
Habitat
Tinkers
Creek WAP
recommend
ations and
implementat
ion of TMDL

suggestions

Priority Action 5: Implementation of Coastal Non-
Point Control Measures

The Tinkers Creek Watershed lies within the Lake Erie Watershed boundary and
therefore must incorporate management measures from the Coastal Nonpoint
Plan into the Tinkers Creek Watershed Action Plan. Many of the urban and
hydromodification management measures addressed in the Coastal Nonpoint
Plan are bolstered by the actions set forth within the implementation section of
this plan.

Goal Approach

This section demonstrates the how the Tinkers Creek Watershed Action Plan
incorporates management measures of the Coastal Nonpoint Plan. All Tinkers
Creek Watershed communities are Phase 2 and therefore fall under the NPDES
permitting process.

Tinkers Creek is a Lake Erie tributary watershed which produces pollutants
which ultimately influence its water quality. A lack of education, Semi-Public
regulations and uniformity regarding their installation and placement, and
protective development strategies are contributing to Lake Erie water quality
concerns.
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Overall Goals

All HUC’s in the Tinkers Creek Watershed fall under the blanket ODNR Non-
Point Coastal Management Plan and are not individually separated due to the
applicability of those management measures throughout the entire watershed.

To utilize the blanket ODNR Non-Point Coastal Management Plan and the
Guidance Specifying Management Measures for Sources of Nonpoint Pollution in
Coastal Waters in tandem with the Tinkers Creek WAP to provide thoughtful
solutions to water quality issues in the Tinkers Creek Watershed.

Introduction

In recognition of the intense pressures facing our nation’s coastal regions,
Congress enacted the Coastal Zone Management Act (CZMA) which was signed
into law on October 27, 1972. To address more specifically the impacts of
nonpoint source pollution on coastal water quality, Congress enacted 8§ 6217 of
the Coastal Zone Act Reauthorization Amendments of 1990 (CZARA) in
November 1990. Section 6217 requires that each State with an approved
coastal zone management program develop and submit for approval a Coastal
Nonpoint Pollution Control Program (CNPCP) to the U.S. Environmental
Protection Agency (USEPA) and the National Oceanic and Atmospheric
Administration (NOAA). The purpose of the program “shall be to develop and
implement management measures for nonpoint source pollution to restore and
protect coastal waters, working in close conjunction with other State

and local authorities.”
(www.dnr.state.oh.us/Portals/12/programs/coastalnonpoint/cnpcp/chapter%20

0L.pdf)

Program Specifics

Guiding Principles

1. Local groups organized to protect or improve water resources are vital to the
successful implementation of nonpoint source programs and projects.

2. The State of Ohio shares responsibility with local agencies and organizations in
the implementation of watershed protection projects.

3. Protection and restoration of stream integrity (sinuosity, riparian habitat and
flow) is one of the highest priorities of Ohio's nonpoint program.

4. Program priorities are set by involving multiple stakeholders including, but
not limited to, government, academia, industry, environmental groups and local
citizens.

5. Attention and funding is focused on local watershed and aquifer projects that
directly improve water quality.

6. Water resources are prioritized and programs and projects targeted to priority
areas.

7. Federal, state and locally funded best management practices have coordinated
cost sharing amounts and requirements.
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8. Existing regulations that target nonpoint sources are uniformly enforced.

9. Funding is available for nonpoint source research and evaluation of nonpoint
source programs and best management practices.

10. Education and training are integral to the success of nonpoint source
programs.

Ohio Coastal Nonpoint Pollution Control Program Applicable
Management Measures

Agriculture: N/A

Urban:
(5.3.2) Watershed Protection
(5.3.3) Site Development
(5.6.1) New On-Site Disposal Systems (Part 1) (Non-Residential Only)
» Part 2 (Non-Residential Only)
» Part 3 Establish Protective Setbacks
» Part 4 (Non-Residential Only)
» Part 5 Reducing Nitrogen Loading by 50%
(5.6.2) Operating On-Site Disposal Systems
(5.8.1) Planning, Siting, and Developing Roads and Highways
(Local Roads and Highways Only)
(5.8.2) Bridges (Local Roads and Highways Only)

Hydromodification:

(7.4.1) Part 3 - Channelization and Channel Modification- Physical and Chemical

Characteristics of Surface Waters

(7.4.2) Part 3 - Channelization and Channel Modification- Instream and Riparian

Habitat Restoration

(7.5.3) Dams — Protection of Surface Water Quality and Instream and Riparian
Habitat

(7.6.1) Eroding Streambanks and Shorelines

Urban Watershed Protection Measures
(5.3.2) Watershed Protection

There are no specific watershed management plans, ordinances, regulations or
objectives that any community within the Tinkers Creek Watershed has adopted
or adhere to for watershed protection. Therefore, the Tinkers Creek Watershed
Action Plan will hope to fill the role and function of the criteria needed to assist in
bringing the watershed into attainment, along with the Coastal Nonpoint
Management Measures.

Tinkers Creek is divided into 13 sub-watersheds. Each sub-watershed should
have a corresponding WAP developed to localize watershed protection efforts.
Because the Tinkers Creek WAP, the ODNR Coastal Management Plan, the Lower
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Cuyahoga TMDL, and the Guidance Specifying Management Measures for
Sources of Nonpoint Pollution in Coastal Waters will be used as the technical
documents for the creation of these plans, uniformity for watershed protection
will be created throughout the watershed.

(5.3.3) Site Development: Plan, design, and develop sites to:

1. Protect areas that provide important water quality benefits and/or are
particularly susceptible to erosion and sediment loss;

2. Limit increases of impervious areas, except where necessary;

3. Limit land disturbance activities such as clearing and grading, and cut and fill
to reduce erosion and sediment loss; and

4. Limit disturbance of natural drainage features and vegetation.

Urbanization and development will continue in the watershed with certain areas
becoming more urbanized and others becoming re-urbanized. As this trend
continues, implementation of the Tinkers Creek Watershed Action Plan Land Use
Management recommendations will assist in meeting the Coastal Nonpoint
Management Measures.

This management measure will be difficult to implement due to the amount of
education needed at the local level. Most communities look to increase their tax
base quickly and meet EPA pre/post NPDES construction requirements at a
minimum. Further, the placement of dwellings for tactical, marketing, and
convenience purposes trumps most reasons to not develop at a location where
sensitive resources reside. Additionally, regulations at the state level do not
mandate that a percentage of impervious surfaces be reduced so long as retention
and containment requirements are addressed.

The partners utilized to collaborate in making this management measure a
success will need to meet frequently to strategize and market both the Tinkers
Creek WAP, as well as, the other documents created to minimize land
disturbance and protect watersheds from further destruction to legitimize their
information and goals.

Practices to meet Site Development Measures

Erosion and Sediment Control Ordinances

All communities within the Tinkers Creek Watershed are Phase 2 communities
and require plans to control storm water runoff. As development continues, local
adoption of erosion and sediment control ordinances is a first step in beginning
to implement sustainable practices in the community. NOACA, and the Chagrin
River Watershed Partners both have excellent draft ordinance templates for
communities to consider. Additionally, the watershed SWCD’s serve as a great
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resource for education and technical assistance. Ordinance adoption is a priority
for Tinkers Creek watershed communities and is discussed in the Land Use
Management section of this plan.

Further, all watershed communities require that erosion control be performed on
all sites less than, equal to, or greater than 1 acre of land disturbance. However,
virtually no community with the exception of Warrensville Heights contains
requirements for abbreviated SWP3 plans. This requirement makes mandatory
that all soil disturbances that are greater than 1/10 acre to have a plan to
accommodate sheet runoff and control excessive precipitation events.

The City of Twinsburg has an ordinance that requires all land disturbances to
follow the same regulations that the Phase 2 requirement regulates:

1343.05 of our erosion control regulation states: "For parcels less than one acre
in size a SWP3 may not be required; however the owner shall comply with all
other provisions of this ordinance."” These means that silt fence, construction
drives, inlet protection, re-vegetation are required. The plan is reviewed by City
Engineer and not necessarily SSWCD unless referred by the City.

The rest of the communities will follow the County SWCD regulations regarding
site development and erosion and sediment control. However, most
communities will make decisions on a case-by-case basis and review the
parameters of the proposed project in order to make a determination.

Riparian and Wetland Setback Ordinances

In addition to controlling sediment, riparian and wetland setback ordinances
offer a natural solution to sediment loss, nutrient removal, storm water storage
and protection of the natural resource. NOACA and the Chagrin River Watershed
Partners have draft setback ordinances which the TCWP find to would serve as
the Tinkers Creek Watershed well. In addition to serving as a buffer between the
stream and development, these features also provide important habitat and a
needed tree canopy to the watershed inhabitants and for stream shade. Because
of increased water volumes in the watershed, these riparian areas also provide
anchorage for stream banks and reduce soil loss from increases in impervious
cover.

Preserving Natural Drainage Features

The TCWP has a GIS layer file of all known wetlands within the watershed, in
addition to, a stream GIS layer file. Both sets of data are encouraged to be used
in local decision making processes regarding development. Further, the Tinkers
Creek Wetland Prioritization and Assessment Study conducted in 2007-2008
provides an economic valuation of the wetlands within the watershed. This
information gives communities additional information about the tangible and
intangible values the wetlands provide. The information is meant to create a
more even “playing field” for communities as they decide on development
characteristics. The Tinkers Creek Watershed Land Conservation Priority Plan
also provides information regarding crucial land parcels in the watershed which
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contain natural water and drainage features. These parcels are provided in Table
32 of this plan. Some of the communities Phase 2 storm water requirements are
additionally satisfied by the preservation of these natural resources.

Conservation Easements

Protection of the natural drainage way can be accomplished through the riparian
setback ordinance adoption and through conservation easements. These
easements are areas next to streams which are the natural floodplain for that
stream and are kept in perpetuity. Often the easement is held by the local SWCD,
Land Conservation Organization, watershed group, or the local community. This
measure is also outlined in the Coastal Watershed Protection Measure.

Implementation of Best Management Practices to limit surface
water inputs into the existing storm water system

Increased impervious surfaces are a direct result of standard development
practices. Reducing the input of storm water into the system by implementing
the Tinkers Creek WAP BMP suggestions outlined in the Land Use Management
section of this document is an effective strategy to lessening the volume of water
flowing off the site of a development or other impervious surface. This Plan
advocates for the use of bio-filtration through the use of the combination of
detention ponds and wetlands, rain gardens, bio-swales, pervious pavement,
greenroofs, and unrestricted access to floodplains. Additionally, both NOACA
and the Chagrin River Watershed Partners have draft Post Construction
Management Practice ordinances which the TCWP find to would serve as the
Tinkers Creek Watershed well.

(5.6.1) New On-Site Disposal Systems (Part 1) Non-Residential Only

New On-Site Disposal Systems are declining in the Tinkers Creek Watershed.
Most developed areas are all now attached to sanitary sewer lines with new lines
being distributed to more rural areas of the watershed. All watershed county
local health departments already incorporate regulations that require new
systems to consider local soil conditions, lot size, and the design and type of
system. Local health departments annually perform illicit discharge locating by
point source tracking to find the locations of failing systems, sewer connections,
and other pollutant laden discharges. The TCWP will continue to work with local
health departments to assist in educating communities about watershed related
issues and the need for keeping septic systems working properly.

Currently, no regulations regarding Semi-public treatment systems (discharges
between 1,000 to 25,000 gallons per day) exist in the State of Ohio. The Ohio
EPA acts as the regulator and reviews system design, placement, discharge, and
capacity. The EPA will contract with county health departments to inspect these
systems and will receive notification from the local health agencies if the systems
are non-compliant.
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This management measure provides opportunity for local health departments,
the TCWP, EPA, ODNR, RC&D Council, local SWCD'’s, county agencies, and the
State of Ohio to collaborate on sensible regulations in the creation of Semi-Public
treatment system standards.

(Part 2) Non-residential

Non-residential on-site disposal systems in Cuyahoga County are routinely
inspected by registered sanitarians employed with the Cuyahoga County Board of
Health. Other watershed health departments often do not have the capacity to
monitor these systems and therefore will only inspect them based upon
complaints from adjacent property owners or malodorous smells. These systems
could be considered package plants for mobile home parks, small motels, or other
small compact dwellings in which humans inhabit.

Because the need exists for the development of statewide regulations for Semi-
Public systems, the need for proper placement of these systems is crucial to the
success of compliance with the Coastal Non-Point Management Plan and for the
integrity of the watershed. The creation of the regulations will allow for those
standards to be recognized, discussed, and properly integrated into the adoption
of new regulations.

(Part 3) Establish Protective Setbacks

Protective setbacks for the implementation of on-site waste disposal can provide
additional protection to the stream. No watershed community has adopted
specific ordinances or regulations that require disposal systems to have
additional setback lengths from streams, rivers, or creeks. The Tinkers Creek
Watershed Partners will assist communities and the State of Ohio in developing
language for the regulation and installation of disposal systems. Using NPDES
setback regulations as the template, new Semi-Public setback requirements can
be justified and implemented into the process.

(Part 4) Non-residential

No regulations exist in any watershed community that requires additional
setbacks for non-residential on-site disposal systems.

(Part 5) Reducing Nitrogen Loading by 50%

No watershed requirement exists for the reduction of nitrogen discharges by
50%. Itis assumed that new systems will already reduce nitrogen significantly.
In addition, nitrogen is not considered a water quality impairment in the Tinkers
Creek Watershed and the Lake Erie drainage basin.

The introduction of compounds and increases of nutrients into any water body
should be eliminated or limited regardless if any known impairment is
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recognized at the moment. An example would be the increase of impervious
cover disrupting the hydrologic cycle and acting as a vehicle for other pollutants
to find access into the watershed. While this measure might be more applicable
in maritime environments, it will need to be accounted for in the development of
statewide Semi-Public regulations.

(5.6.2) Operating On-Site Disposal Systems
Management Measure Goals

1. Establish and implement policies and systems to ensure that existing OSDS are
operated and maintained to prevent the discharge of pollutants to the surface of
the ground and to the extent practicable reduce the discharge of pollutants into
ground waters that are closely hydrologically connected to surface waters. Where
necessary to meet these objectives, encourage the reduced use of garbage
disposals, encourage the use of low-volume plumbing fixtures, and reduce total
phosphorus loadings to the OSDS by 15 percent (if the use of low-level

phosphate detergents has not been required or widely adopted by OSDS users).
Establish and implement policies that require an OSDS to be repaired, replaced,
or modified where the OSDS fails, or threatens or impairs surface waters;

2. Inspect OSDS at a frequency adequate to ascertain whether OSDS are failing;

3. Consider replacing or upgrading OSDS to treat influent so that total nitrogen
loadings in the effluent are reduced by 50 percent. This provision applies only:

» where conditions indicate that nitrogen-limited surface waters may be
adversely affected by significant ground water nitrogen loadings from
Semi-Public, and

» where nitrogen loadings from OSDS are delivered to ground water that is
hydrologically connected to surface water.

Existing Programs & Enforceable Policies and Mechanisms: State and
Local

All of the Tinkers Creek Watershed Communities fall under the EPA NPDES
Phase 2 water management program. Watershed municipalities are required to
have a review of any known illicit discharges from the EPA and local health
departments. Some communities will include review of these known illicit
discharges in their annual storm water reports to the EPA.

Reduction of On-Site Disposal Systems

As stated in the Watershed Inventory, Tinkers Creek contains 2,101 Home
Sewage Treatment Systems (HSTS). Local Capital Improvement Projects are
currently underway to connect many existing systems to the new sanitary lines
and reduce the amount of systems left in the watershed. Additionally, local
health departments monitor streams and storm sewer lines for potential illicit
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discharges and will further perform source tracking to locate the source of the
discharge.

Perform Regular Inspections and Maintenance

Local health departments employ registered sanitarians to inspect HSTS’s and
OSDS for proper functioning and performance. Often effluent discharge from
failing or questioned systems will be sampled to discern if elevated bacteria levels
are being inputted into waters of the state. Additionally, local health
departments and the TCWP work with communities to educate the residents
about watershed integrity. This is done through PIPE workshops, oral
presentations to Councils, and literature distribution.

(5.8.1) Planning, Siting, and Developing Roads and Highways (Local Roads and
Highways Only)

All watershed communities require that erosion and sediment control assurances
are taken to reduce the sedimentation impacts from earth disturbances
associated with these activities. No specific ordinance, regulation, or requirement
exists at the local level for projects less than 1 acre.

Management Measure Goals
Plan, site, and develop roads and highways to:

1. Protect areas that provide important water quality benefits or are particularly
susceptible to erosion or sediment loss;

2. Limit land disturbance such as clearing and grading and cut and fill to reduce
erosion and sediment loss; and

3. Limit disturbance of natural drainage features and vegetation

Existing Programs & Enforceable Policies and Mechanisms: State and
Local

All Tinkers Creek Watershed Communities currently have ordinances in place to
control sediment and erosion, additionally, other agencies such as ODOT, and
county engineers have there own. These regulations are part of the State
mandated EPA Phase 2 storm water program which requires all State, County,
and municipalities to have measures in place to control illicit discharges and
sedimentation.

Practices to meet Measures

Erosion Control and Enforcement of Regulations

All Tinkers Creek Watershed Communities have adopted sediment and erosion
control ordinances because of the mandate from the EPA NPDES Phase 2 storm
water program. All construction of over 1 acre is required to follow the erosion
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and sediment control plan from the community or sponsoring agency. This
includes new road and bridge development, residential home construction sites,
capital improvement sites, commercial and industrial development, or any other
construction activity within the municipal boundary. As stated within the plan,
Tinkers Creek experiences significant sedimentation loading from stream
scouring and development. Proper management of construction sites and the
local enforcement of the ordinances can assist in the reduction of unnecessary
sediment entering the system.

Find local mitigation sites, if needed

The TCWP will continue to identify watershed locations where mitigation from
disturbing a resource can be kept within the watershed. Additionally, the TCWP
will continue to work with communities to educate them about the importance of
wetlands and keeping streams day-lighted and encourage integrating them into
any road, bridge, or capital improvement project site design.

Local Street, Road, and Siting Requirements

All watershed communities have regulations to ensure that proper development
practices and design are implemented on any new and existing roadway
construction project. Consideration of future suburban development road widths
to be reduced using conservation development practices could provide assistance
to reducing impervious surfaces.

(5.8.2) Bridges (Local Roads and Highways Only)

Bridge work often is performed by ODOT personnel and follows their guidelines
for construction. No local ordinance, regulation, or requirement exists that
dictates specific storm water requirements for bridge construction activities of
less than 1 acre.

Management Measure Goal:

Site design, and maintain bridge structures so that sensitive and valuable aquatic
ecosystems and areas providing important water quality benefits are protected
from adverse effects.

Existing Programs & Enforceable Policies and Mechanisms: State and
Local

ODOT, County, and local municipalities all have procedures that utilize erosion
and sediment control activity. In addition, any bridge construction requires the
submission and acceptance of the storm water pollution prevention plan. The
TCWP will work with communities to monitor the plans and to help ensure
proper maintenance.

Storm Water Pollution Prevention Plans
Proper management of storm water near sensitive aquatic systems is crucial to
the long term integrity of the resource being threatened. Additionally, site design
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and the implementation of BMP’s will help ensure that proper precautions are
taken. Enforcement of those regulations is vital to protecting the stream.
Because bridge repair work or construction activities are directly over water,
special care is important to minimizing the stream impact. All State, County, and
local entities already have adopted procedures and policies for designing
SWPPP’s.

Hydromodification Protection Measures:

Tinkers Creek has been developed for over 100 years. Standard development
practices, and massive impervious cover installation have permanently altered
significant stretches of the watershed. The result has been intense channelization
of many headwater and tributary streams, stream bank destabilization, loss of
habitat, drastic increases in sedimentation, and sometimes flooding. The Tinkers
Creek WAP identifies the strategies needed to begin reversing the damage from
previous development practices.

(7.4.1) Channelization and Channel Modification- Physical and Chemical
Characteristics of Surface Waters

There are no local regulations that require any operation and maintenance of
modified or channelized stream channels.

Management Protection Goal
Management Measure Goals:

1. Evaluate the potential effects of proposed channelization and channel
modification on the physical and chemical characteristics of surface waters in
coastal areas;

2. Plan and design channelization and channel modification to reduce
undesirable impacts; and

3. Develop an operation and maintenance program for existing modified
channels that includes identification and implementation of opportunities to
improve physical and chemical characteristics of surface waters in those
channels.

Assessment of modified stream channels

A portion of the North East Ohio Regional Sewer District’s service area is within
the Tinkers Creek Watershed. In 2001 the District’s R.1.D.E. study provided an
assessment of the service area watersheds and stream morphology. Other sewer
jurisdictions and county agencies have not performed such a study in the Tinkers
Creek Watershed as of now.
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Tinkers Creek Watershed Action Plan

Several of the implementation strategies discussed in the Priority Action 1: Land
Use section, provides strategies and BMP use to reduce the impacts from human
disturbances and results from activities. These include, rain gardens, wetlands,
sustainable development practices, and nutrient reduction.

(7.4.2) Channelization and Channel Modification- Instream and Riparian Habitat
Restoration

There are no local regulations that require any operation and maintenance of
modified or channelized stream channels or to perform restoration on these
modified stream stretches.

Management Protection Goal

1. Evaluate the potential effects of proposed channelization and channel
modification on instream and riparian habitat in coastal areas;

2. Plan and design channelization and channel modification to reduce
undesirable impacts; and

3. Develop an operation and maintenance program with specific timetables for
existing modified channels that includes identification of opportunities to
restore instream and riparian habitat in those channels

Existing Programs & Enforceable Policies and Mechanisms: State and
Local

The ODNR Watershed Coordinator Program provides the opportunity to employ
a watershed coordinator to identify areas for restoration within the watershed.
The Tinkers Creek WAP has identified channelized streams and other areas in
which restoration is needed and has provided strategies to satisfy this
management measure.

Inventory of Existing Habitat Conditions

QHEI scores have been studied at several watershed locations. These locations
often have channelized streams and degrading habitat. As outlined in the Land
Use section of the Plan, restoration, preservation, and conservation of special
areas and disturbed areas alike are a priority for reversing the instream and
riparian habitat areas.

Erosion Control and Enforcement of Regulations

All Tinkers Creek Watershed Communities have adopted riparian set back
ordinances to allow for riparian function and habitat preservation. In addition to
the set backs, stream restoration areas are continuing to be identified throughout
the watershed.
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(7.5.3) Dams — Protection of Surface Water Quality and Instream and Riparian
Habitat

The Tinkers Creek Watershed contains 7 impoundment locations: Tinkers Creek
State Park Lake, Aurora Lake, and Hudson Springs Lake and 4 privately owned.
All impoundment areas are private with the exception of Tinkers Creek State
Park Lake. Aurora Lake has data associated with water quality sampling due to
its recreational use. However, the other impoundments contain no current
information due to their lack of recreational usage.

(7.6.1) Eroding Streambanks and Shorelines

There are no ordinances that exist in the watershed that address streambank or
shoreline erosion specifically. All 14 digit HUC’s experience significant erosion
problems specifically HUC# 04110002-050-050, and 04110002-050-040. The
subwatershed streams typically are found to contribute substantial sediment
loading due to poor stream bank stabilization and health.

Tinkers Creek experiences quickly changing stream flows during high
precipitation events which causes stream channelization, and stream bank
destabilization. The cause of this impairment is due to significant impervious
cover and urban runoff due to development. The Tinkers Creek WAP proposes
action strategies which address this problem and will continue to identify slope
and bank stabilization problem areas.

Management Measure Goals:

1. Where streambank or shoreline erosion is a non-point source pollution
problem, streambanks and shorelines should be stabilized. Vegetative methods
are strongly preferred unless structural methods are more cost-effective,
considering the severity of wave and wind erosion, offshore bathymetry, and the
potential adverse impact on other streambanks, shorelines, and offshore areas.

2. Protect streambank and shoreline features with the potential to reduce NPS
pollution.

3. Protect streambanks and shorelines from erosion due to uses of either the
shorelands or adjacent surface waters.

Existing Programs & Enforceable Policies and Mechanisms: State and
Local

Stream setback ordinances have been adopted by most communities within the
Tinkers Creek Watershed. These ordinances assist in allowing the stream access
to its floodplain and provide protection of the resource by establishing a buffer
area. Additionally, local land conservancy programs and SWCD’s have easement
programs available for community use.
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Practices to Meet Management Measures

Inventory of Streambanks
As stated before, the NEORSD commissioned a R.1.D.E. study to evaluate stream
channelization and bank stabilization within its service area. Information in
Cuyahoga County is available for community use. No other study has been
commissioned in other District jurisdictions within the watershed. No other
agency has commissioned a study to determine bank stability or channelization
in the watershed.

Tinkers Creek WAP
The Land Use implementation section of this Plan identifies proper BMP
strategies to assist in stabilizing stream banks. Community participation,
ordinance adoption and enforcement, and education of the local decision makers
will be crucial to restoring Tinkers Creek and its stream integrity.

Non-Point Coastal Strategic Plan

Management | Agencies Strategy Cost Timeli | Target Guidance
Measure (Lead ne Area Document/BMP
Agency Manual
Listed
First)
5.3.2 TCWHP, local | Create sub- | $50,000 | 2011 - Tinkers | All local development
SWCD’s watershed (over 2 2021 Creek restrictions and
Watershed (Cuyahoga, action plans | years) Watersh | guidelines, Appendix 8
Protection Summit, at the 11- for the ed Watershed Management
Geauga, digit HUC creation HUC’s guidelines including the
Portage), within the and Coastal Management
ODNR, Ohio | Tinkers develop 0411000 | Appendix 8 guidelines,
EPA, RC&D Creek ment of 2-050- the Tinkers Creek WAP,
Watershed. | each 030 the ODNR Coastal Non-
There are 13 | WAP. Point Management Plan,
sub- $15,000 0411000 | and the Guidance
watersheds. | per year 2-050- Specifying Management
Additionally | for staff 040 Measures for Sources of
, education | time to Nonpoint Pollution in
and impleme 0411000 | Coastal Waters
outreach nt 2-050-
will be WAP’s, 050 www.dnr.state.oh.us
essential for | $5,000
the per year
successful for http://www.epa.gov/nps/
outcome of | outreach MMGI
protection. | material
sand
educatio
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n

$650,00
O for the
develop
ment of
all 13
WAP’s
with and
addition
al
$20,000
per year
to
impleme
nt the
plans
5.3.3 TCWHP, in Familiarize | $20,000 | 2011- Tinkers | ODOT manuals on
conjunction | group with | for 4 2016 Creek development of roadways,
Site with ODNR standard worksho Watersh | local and county
Development | Coastal countyand | ps ed development regulations,
Office, local focused HUC’s WAP, Coastal Non-Point
ODOT, EPA, | engineering | on Plan, and the Guidance
RC&D requirement | informin 0411000 | Specifying Management
Council, local | s, site plans, | g 2-050- Measures for Sources of
SWCD'’s and zoning | watershe 030 Nonpoint Pollution in
(Cuyahoga, regulations. | d Coastal Waters
Summit, Provide decision 0411000
Geauga, multiple makers 2-050- http://www.epa.gov/nps/
Portage), educational | about 040 MMGI
county meetings the CMP
planning, and and the 0411000
engineers, conferences | WAP 2-050-
local to provide and how 050
planning and | planners, to
zoning engineers, incorpor
commissions, | councils, ate into
and Boards and zoning | local
of Health commission | regulatio
S ns.
information | $50,000
on the for staff
ODNR time for
Coastal the
Managemen | review of
t Plan and existing
the Tinkers | policies
Creek WAP | and the
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to
incorporate
these details
into local
decision
making
processes.
The focus of
these
meetings
will be on
minimizing
sediment
loss,
maintaining
natural
drainage
features and
vegetation,
limiting
impervious
surfaces,
and limiting
overall
disturbing
activities.

develop
ment of
new
sustaina
ble
policies
using the
CMP and
WAP as
the
guidance
tools for
decisions
making.
$10,000
for staff
time to
provide
outreach
in the
form of
brochure
sand
public
presenta
tions
regardin
g the
newly
develope
d
regulatio
ns.
$25,000
ona
study to
determin
e the
impacts
of
adjusting
current
standard
regulatio
ns to
more
sustaina

252




ble

initiative
S
Total
Cost:
$105,00
0
5.6.1 Local Health | Assistin $5,000 | 2011- Tinkers | The development of
Departments | developing | forinitial | 2013 Creek regulations is being
New On-Site | (Cuyahoga, regulations | review Watersh | discussed by the Ohio
Disposal Summit, for new assistanc ed EPA and local health
Systems - Portage, Semi-Public | e for HUC’s departments. Currently,
Part 1 (non- Geauga), Systems. staff a professionals best
residential Ohio EPA, Cuyahoga time of 0411000 | judgment is used to
only) ODNR County new 2-050- identify a proper location
Coastal regulates rules and 030 for Semi Public systems.
Management | these how they Using current HSTS
TCWP, ODH, | systems correspo 0411000 | regulations as a template
RC&D from 1,000 | ndto the 2-050- and the Guidance
Counciland | upto CMP. 040 Specifying Management
installation 25,000 $5,000 Measures for Sources of
contractors gallons per | in staff 0411000 | Nonpoint Pollution in
day. time to 2-050- Coastal Waters, the TC
Account for | work 050 WAP, and the ODNR
CMP NPS with CMP will help guide the
Guidance ODNR, process of creating useful
recommend | Ohio and environmentally
ations in the | EPA and sound rules:
drafting of | the local
rules. The health http://www.epa.gov/nps/
rules will departm MMGI
focus on ents on
system new
performanc | language www.dnr.state.oh.us
e, for
placement, | regulatio
local in- ns
house water
conservatio | Total:
n $10,000
techniques,
and
homeowner
cooperation
/education
including
the
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reduction in
garbage
disposal use
and nutrient
loading.
Further, the
rules will
establish
inspection
and
monitoring
requirement
S

5.6.1 Local Health | Develop $5,000 | 2011- Tinkers | The development of
Departments | regulations | for initial | 2013 Creek regulations is being
Part 2 (Cuyahoga, for Semi- review Watersh | discussed by the Ohio
Summit, Public assistanc ed EPA and local health
Placement of | Portage, Systems e for HUC’s departments. Currently,
systems away | Geauga), which staff a professional’s best
from Ohio EPA, specify time of 0411000 | judgment is used to
unsuitable ODNR where, what | new 2-050- identify a proper location
areas (non- Coastal soil type, rules and 030 for Semi Public systems.
residential Management | how far how they Using current HSTS
only) TCWP, and from correspo 0411000 | regulations as a template
installation bedrock, nd to the 2-050- and the Guidance
contractors aquifer CMP. 040 Specifying Management
depth, etc.. | $5,000 Measures for Sources of
to ensure in staff 0411000 | Nonpoint Pollution in
consistency | timeto 2-050- Coastal Waters, the TC
when work 050 WAP, and the ODNR
installation | with CMP will help guide the
occurs. The | ODNR, process of creating useful
TC WAP, Ohio and environmentally
ODNR EPA and sound rules:
CMP, and the local
MMGI health http://www.epa.gov/nps/
documents | departm MMGI
will be used | ents on
to provide new
the language www.dnr.state.oh.us
guidance to | for
follow regulatio
ns
Total:
$10,000
5.6.1 Local Health | Setbacks $5,000 | 2011- Tinkers | The development of
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Departments | from for initial | 2013 Creek regulations is being
Part 3 (Cuyahoga, watercourse | review Watersh | discussed by the Ohio
Summit, s, ground assistanc ed EPA and local health
Establish Portage, water, e for HUC’s departments. Currently,
Protective Geauga), aquifers, staff a professional’s best
Setbacks Ohio EPA, and other time of 0411000 | judgment is used to
(non- ODNR impoundme | new 2-050- identify a proper location
residential Coastal nts are rules and 030 for Semi Public systems.
only) Management | essential for | how they Using current HSTS
TCWP, and ensuring the | correspo 0411000 | regulations and riparian
installation safety of the | nd to the 2-050- setback regulations as a
contractors environmen | CMP. 040 template and the
t and public | $5,000 Guidance Specifying
health. in staff 0411000 | Management Measures
Using Phase | time to 2-050- for Sources of Nonpoint
2 riparian work 050 Pollution in Coastal
setbacks as | with Waters, the TC WAP, and
an example | ODNR, the ODNR CMP will help
of why Ohio guide the process of
setbacks are | EPA and creating useful and
needed will | the local environmentally sound
assistin the | health rules:
developmen | departm
t of the Semi | ents on http://www.epa.gov/nps/
Public new MMGI
regulations. | language
The TC for
WAP, regulatio www.dnr.state.oh.us
ODNR ns
CMP, and
MMGI Total:
documents | $10,000
will be used
to provide
the
guidance to
follow
5.6.1 Local Health | Setbacks $5,000 | 2011- Tinkers | Currently, a professional’s
Departments | from for initial | 2013 Creek best judgment is used to
Part4 (Cuyahoga, watercourse | review Watersh | identify a proper location
Summit, s, ground assistanc ed for Semi Public systems.
Establish Portage, water, e for HUC’s Using current HSTS
Protective Geauga), aquifers, staff regulations and riparian
Setbacks Ohio EPA, and other time of 0411000 | setback regulations as a
from ODNR impoundme | new 2-050- template and the
Groundwater | Coastal nts are rules and 030 Guidance Specifying
(non- Management | essential for | how they Management Measures
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residential TCWP, and ensuring the | correspo 0411000 | for Sources of Nonpoint
only) installation safety of the | nd to the 2-050- Pollution in Coastal
contractors environmen | CMP. 040 Waters, the TC WAP, and
t and public | $5,000 the ODNR CMP will help
health. in staff 0411000 | guide the process of
Using Phase | time to 2-050- creating useful and
2 riparian work 050 environmentally sound
setbacks as | with rules:
an example | ODNR,
of why Ohio http://www.epa.gov/nps/
setbacks are | EPA and MMGI
needed will | the local
assistin the | health
developmen | departm www.dnr.state.oh.us
t of the Semi | ents on
Public new
regulations. | language
The TC for
WAP, regulatio
ODNR ns
CMP, and
MMGI Total:
documents | $10,000
will be used
to provide
the
guidance to
follow
5.6.1 Local Health | Some $5,000 2011- Tinkers | Currently, a professional’s
Departments | watercourse | for initial | 2013 Creek best judgment is used to
Part5 (Cuyahoga, s (mostly review Watersh | identify a proper location
Summit, salt water) assistanc ed for Semi Public systems.
Reducing Portage, are limited | e for HUC’s Using current HSTS
Nitrogen Geauga), by nitrogen. | staff regulations and riparian
Loading by Ohio EPA, The Tinkers | time of 0411000 | setback regulations as a
50% ODNR Creek new 2-050- template and the
Coastal Watershed | rules and 030 Guidance Specifying
Management | is NOT how they Management Measures
TCWP, and impaired by | correspo 0411000 | for Sources of Nonpoint
installation nitrogen nd to the 2-050- Pollution in Coastal
contractors and neither | CMP. 040 Waters, the TC WAP, and
is Lake Erie. | $5,000 the ODNR CMP will help
However, in staff 0411000 | guide the process of
any time to 2-050- creating useful and
reduction in | work 050 environmentally sound
nutrient with rules:
loading into | ODNR,
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Lake Erieis | Ohio http://www.epa.gov/nps/
essential to | EPA and MMGI
its health the local
and should | health
be departm www.dnr.state.oh.us
recognized. | entson
Using Phase | new
2 riparian language
setbacks as | for
an example | regulatio
of why ns
setbacks are
needed will | Total:
assist in the | $10,000
developmen
t of the Semi
Public
regulations.
The TC
WAP,
ODNR
CMP, and
MMGI
documents
will be used
to provide
the
guidance to
follow
5.6.2 Local Health | Assistinthe | $15,000 | 2011- Tinkers | In January 2007, the
Departments | creation of | for initial | 2013 Creek state of Ohio passed new
Operating (Cuyahoga, new Semi- review of Watersh | stringent HSTS
On-Site Summit, Public existing ed regulations but they were
Disposal Portage, regulations | rules and HUC’s rescinded shortly
Systems Geauga), where newly | all thereafter. Cuyahoga
Ohio EPA, installed guidance 0411000 | County adopted them
ODNR systems are | documen 2-050- however. New statewide
Coastal monitored ts e for 030 regulations are to be
Management | yearly and staff developed in 2011 and
TCWP, and older time. 0411000 | include more uniform and
installation systems are | $10,000 2-050- stringent parameters to
contractors monitored in staff 040 follow. CCBH will assist
at least once | time to the state in the
every 3 work 0411000 | development of the new
years, with 2-050- statewide regulations for
unless ODNR, 050 HSTS. CCBH regulations
complaint Ohio can be found at:
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driven. EPA and
Establish the local http://www.ccbh.net
uniformity | health
throughout | departm Using current HSTS
the state for | ents, and regulations and riparian
installation | ODH on setback regulations as a
in new template and the
accordance | language Guidance Specifying
with for Management Measures
setbacks, regulatio for Sources of Nonpoint
depth, ns Pollution in Coastal
groundwate Waters, the TC WAP, and
r, aquifers, | Total: the ODNR CMP will help
impoundme | $25,000 guide the process of
nt, etc... creating useful and
environmentally sound
rules:
http://www.epa.gov/nps/
MMGI
www.dnr.state.oh.us
5.8.1 TCWP, Develop a $25,000 | 2013- Tinkers | ODOT Manuals for
ODOT, manual that | for staff | 2015 Creek planning, siting, and
Planning, ODNR will be to Watersh | developing roads and
Siting, and Coastal implemente | develop ed highways, and local
Developing Office, Ohio | d by ODOT | the HUC’s manuals, the ODNR CMP,
Roads and EPA, local and manual and the Guidance
Highways SWCD'’s watershed with 0411000 | Specifying Management
(local only) (Cuyahoga, counties assistanc 2-050- Measures for Sources of
Summit, and that e from 030 Nonpoint Pollution in
Portage, satisfies the | ODNR, Coastal Waters
Geauga) local | managemen | ODOT, 0411000
watershed t measure. and 2-050- http://www.epa.gov/nps/
county The manual | county 040 MMGI
engineers will focus on | input
protecting $7,000 0411000
areas that to 2-050-
are develop 050
sensitive, and
reducing provide
sedimentati | 4
on, trainings
minimizing | within
soil the
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disturbance, | watershe
and using dand
natural surround
drainage ing Lake
features Erie
when atall | basin
possible commun
ities
regardin
g the
manual
$10,000
for
printing
costs
associate
d with
the
manual
Total
Cost:
$42,000
5.8.2 TCWP, Develop a $25,000 | 2013- Tinkers | ODOT Manuals for
ODOT, manual that | for staff | 2015 Creek planning, siting, and
Local Bridges | ODNR will be to Watersh | developing roads and
Coastal implemente | develop ed highways, and local
Office, local d by ODOT | the HUC’s manuals, the ODNR CMP,
SWCD'’s and manual and the Guidance
(Cuyahoga, watershed with 0411000 | Specifying Management
Summit, counties assistanc 2-050- Measures for Sources of
Portage, and that e from 030 Nonpoint Pollution in
Geauga) Ohio | satisfies the | ODNR, Coastal Waters
EPA, local managemen | ODOT, 0411000
watershed t measure. and 2-050- http://www.epa.gov/nps/
county The manual | county 040 MMGI
engineers will focus on | input
protecting $7,000 0411000
areas that to 2-050-
are develop 050
sensitive, and
reducing provide All
sedimentati | 4 locally
on, trainings controlle
minimizing | within d bridges
soil the
disturbance, | watershe
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and using dand
natural surround
drainage ing Lake
features Erie
when atall | basin
possible commun
ities
regardin
g the
manual
$10,000
for
printing
costs
associate
d with
the
manual
Total
Cost:
$42,000
7.4.1 ODNR Create aGIS | $8,000 | 2015- Tinkers | To be developed with
Part 3 Coastal file(s) to for staff | 2019 Creek collaborating agencies
Management | identify time to Watersh | and the guidance of the
Operation & | Office, Ohio | where, how, | gather ed TMDL, ODNR CMP, TC
Maintenance | EPA, ODNR | and severity | all data HUC’s WAP, and the Guidance
Program for | Division of of modified | needed Specifying Management
Existing SWCD’s, channels to create 0411000 | Measures for Sources of
Modified local SWCD’s | within the GIS layer 2-050- Nonpoint Pollution in
Channels - (Cuyahoga, Tinkers file(s). 030 Coastal Waters
protect Summit, Creek $7,000
surface water | Portage, Watershed. | for staff 0411000 | http://www.epa.gov/nps/
Geauga), Identify to 2-050- MMGI
TCWP, and potential identify 040
watershed areas for and
county and restoration | “check” 0411000
local and locations 2-050-
engineers demonstrati | of 050
on projects. | modified
Market and | channels Identifie
advertise . d
these $5,000 modified
projectsas | to stream
solutions to | collabora channels
flooding, te with
property other
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loss, and agencies
overall for the
environmen | develop
tal health to | ment of
property a
owners. prioritiza
Establish tion list
criteria of
where new | projects
or relocated | for
bridges impleme
minimize ntation
impacting $3,000
sensitive to
areas market
through and
prevention, | advertise
maintenanc | demonst
e, and ration/re
operational | storation
guidelines projects
Total
Cost
$23,000
7.4.2 ODNR Create a GIS | $8,000 | 2015- Tinkers | To be developed with
Coastal file(s) to for staff | 2019 Creek collaborating agencies
Part 3 Management | identify time to Watersh | and the guidance of the
Office, Ohio | where, how, | gather ed TMDL, ODNR CMP, TC
Operation & | EPA,ODNR | and severity | all data HUC’s WAP, and the Guidance
Maintenance | Division of of modified | needed Specifying Management
Program for | SWCD'’s, channels to create 0411000 | Measures for Sources of
Existing local SWCD’s | within the GIS layer 2-050- Nonpoint Pollution in
Modified (Cuyahoga, Tinkers file(s). 030 Coastal Waters
Channels - Summit, Creek $7,000
restore Portage, Watershed. | for staff 0411000 | http://www.epa.gov/nps/
instream & Geauga), Identify to 2-050- MMGI
riparian TCWP, and potential identify 040
habitat watershed areas for and
county and restoration | “field 0411000
local and check” 2-050-
engineers demonstrati | locations 050
on projects. | of
Market and | modified Identifie
advertise channels d
these . modified
projectsas | $5,000 stream
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solutionsto | to channels
flooding, collabora
property te with
loss, and other
overall agencies
environmen | for the
tal health to | develop
the ment of
watershed. | a
Establish prioritiza
criteria tion list
where of
modified projects
channels for
can become | impleme
restoration | ntation
projects $3,000
using to
compound market
channel and
designs to advertise
promote demonst
restoration | ration/re
and riparian | storation
reestablish | projects
ment.
Total
Cost
$23,000
7.5.3 TCWP, Remove the | $200,00 | 2012- Tinkers | ODNR CMP, TC WAP,
SHPO, EPA | 3unnamed | O forthe | 2017 Creek Guidance Specifying
Dams ODNR, local | low-head removal Watersh | Management Measures
municipalitie | dams in the | of low- ed for Sources of Nonpoint
Protection of | swhere dams | Tinkers head HUC'’s Pollution in Coastal
Surface exist Creek dams. Waters
Water Watershed. | $125,00 0411000
Quality and O for the 2-050- http://www.epa.gov/nps/
Instream and restorati 030 MMGI
Riparian on of
Habitat riparian 0411000
and 2-050-
instream 040
habitat.
$50,000 0411000
for 5 2-050-
year 050
monitori
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ng Existing
program low-head
to collect dams
biologica
| and
chemical
data for
reference
of before
and after
removal.
Total
Cost:
$375,00
0
7.6.1 TCWHP, local | CreateaGIS | $8,000 |2015- Tinkers | To be developed with
Eroding SWCD'’s file(s) to for staff | 2019 Creek collaborating agencies
Streambanks | (Cuyahoga, identify time to Watersh | and the guidance of the
and Summit, where, how, | gather ed TMDL, ODNR CMP, TC
Shorelines Geauga, and severity | all data HUC’s WAP, and the Guidance
Portage), of eroding needed Specifying Management
ODNR, Ohio | streambank | to create 0411000 | Measures for Sources of
EPA,RC&D |sand GIS layer 2-050- Nonpoint Pollution in
Council shorelines file(s). 030 Coastal Waters
within the $7,000
Tinkers for staff 0411000 | http://www.epa.gov/nps/
Creek to 2-050- MMGI
Watershed. | identify 040
Identify and
potential “field 0411000
areas for check” 2-050-
restoration | locations 050
and of
demonstrati | eroding
on projects. | streamba
Market and | nks and
advertise shoreline
these S.
projectsas | $5,000
solutionsto | to
flooding, collabora
property te with
loss, and other
overall agencies
environmen | for the
tal health to | develop
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the ment of
watershed. | a
prioritiza
tion list
of
projects
for
impleme
ntation
$3,000
to
market
and
advertise
demonst
ration/re
storation
projects

Total
Cost
$23,000

** Costs of all projects listed are for staff time and supplies. These costs, with the
exception of Management Measure 7.5.3, are not for project implementation. All cost
estimates are based on current, 2010 dollars and will increase in cost over time.

Priority Action Problem Statements &
Actions

HUC# - 4110002-050-040 (Pond Brook)

Pond Brook, as discussed previously, has historically been considered a wetland
dominated sub-watershed. Marshes, swamps, and high quality wetlands once
prospered throughout the landscape. As the area began to settle, dredging and
channelizing of the streams were standard practice as the communities emerged.
This sub-watershed contributes stifling quantities of sediment into the Tinkers
Creek Watershed due to the entrenchment of the streams, bank erosion, and
drainage of the wetlands from the aforementioned practices of long ago.

Problem Statement 1: 200 acres of unprotected sensitive land is in jeopardy of
eventually being developed. (A load reduction calculation has been used to
determine the sediment and nutrient savings this acreage provides the
watershed by being kept in perpetuity in its natural state)

Goal 1: Secure ownership or easement protection of 50 acres of sensitive land by
the year 2020.
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Objective 1: Acquire ownership or seek conservation easements to
protect 10 acres of property in HUC# 4110002-050-040 per year

beginning in 2014.
Establish partnership with the TPL, WRLC to co-author
grants and seek funding

Action 1:

Action 2: Contact property owner to discuss easement option
Action 3: Write and submit 1stgrant by 2014
Action 4: Write and submit 2nd grant by 2016 (if needed)
Action 5: Obtain Conservation Easement or outright ownership of
Property
Land Use Acres | TSS Phosphorus TSS Phosphorus
(tons/yr) | (Ibs/yr) Reduction Reduction (Ibs/yr)
(tons/yr)
Protected 50 15 20 None/ desired state
Commercial 50 29.5 65 28 45
Residential 50 7.7 41 6.2 21

Problem Statement 2: 4 miles of unstable stream bank in the Pond Brook
watershed is producing 1077 tons of sediment per year, resulting in decreased
habitat quality as evaluated using the QHEL.

Goal 1: Reduce stream bank erosion and the corresponding sedimentation by
178 tons per year, this will improve QHEI scores.

Objective 1: Stabilize 5,000 linear feet of streambank by 2015
Action 1: Seek funding to perform streambank stabilization project
Action 2: Perform restoration project on 5,000 linear feet of Pond

Brook

Action 3: Obtain conservation easement for restoration area

Objective 2: Stabilize another 5,000 linear feet of streambank by 2020
Action 1: Seek funding to perform streambank stabilization project
Action 2: Perform restoration project on 5,000 linear feet of Pond

Brook

Action 3: Obtain conservation easement for restoration area

Problem Statement 3: 4 miles of unstable stream bank in the Pond Brook
watershed is producing 1077 pounds of phosphorus per year, resulting in nutrient
enrichment and biological water quality impacts.

Goal 1: Reduce phosphorus loads by 178 pounds per year.

Objective 1: Stabilize 5,000 linear feet of stream bank by 2015
Action 1: Seek funding to perform stream bank stabilization project
Action 2: Perform restoration project on 5,000 linear feet of Pond

Brook

Action 3: Obtain conservation easement for restoration area
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Objective 2: Stabilize another 5,000 linear feet of stream bank by 2020
Action 1: Seek funding to perform stream bank stabilization project
Action 2: Perform restoration project on 5,000 linear feet of Pond

Brook

Action 3: Obtain conservation easement for restoration area

Goal: Improve the quality of 10 acres of wetland.

Problem Statement 4: 10 acres of low quality wetlands have been impacted
by invasive species.

Objective 1: Remove 5 acres of the invasive wetland plant species
Phragmites starting in 2015
Action 1: Seek funding to perform invasive species removal

Action 2: Establish QA/QC Plan for invasive species removal
Action 3: Perform removal project

Objective 2: Re-vegetate 5 acres of wetlands per year using native Ohio
wetland plant species starting in 2015.
Action 1: Seek funding to perform restoration work
Action 2: Perform planting and restoration work
Action 3: Obtain conservation easement for restoration area

Land Use Project Summary for HUC# - 4110002-050-040

Priority Priority Area Task/Action Unit Responsible Funding Time Cost
Action Party Source Frame
1.1 Undeveloped Acquire 50 acres | TPL, WRLC, Clean Ohio Spring 2014 | 1.1 million
Preservation of | property in the Conservation MetroParks Fund, — Fall 2016
Habitat & Pond Brook Easements serving CMAG, 319
Sensitive Watershed Summit
Areas County
1.2 Restoration | Pond Brook Restore 5,000 TCWP, 319, LEPF, Spring 2012 | $900,000
of Stream Watershed Stream bank linear Summit GLRI, — Fall 2015
Corridors and Using Bio- feet SWCD OoDOT
Riparian Area Engineering
1.2 Restoration | Pond Brook Restore 5,000 TCWP, 319, LEPF, Spring 2016 | $1,000,000
of Stream Watershed Stream bank linear Summit GLRI, — Fall 2020
Corridors and Using Bio- feet SWCD OoDOT
Riparian Area Engineering
1.2 Restoration | Pond Brook Treat/Remove | 5acres | TCWP, 319, LEPF, Spring 2015 | $81,000
of Stream Watershed Invasive Summit GLRI,
Corridors and Species SWCD OoDOT
Riparian Area
1.2 Restoration | Pond Brook Plant Wetland | 5acres | TCWP, 319, LEPF, Spring 2015 | $75,000
of Stream Watershed Species Summit GLRI,
Corridors and SWCD ODOT
Riparian Area
Project Total | $3,056,000
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HUC# - 4110002-050-030 (Tinkers Creek Headwaters to Above Pond
Brook)

The Tinkers Creek headwaters area was also once dominated by wetlands and
fens. This area historically was agricultural and wooded. Development continues
to dominate this region as communities look to build “out” rather than up. This
sub-watershed continues to provide increased run-off as more impervious cover
is generated allowing for the exasperation of the entrenchment of streams
downstream in the watershed. As wetlands continue to be removed and
mitigated elsewhere out of the watershed, Tinkers Creek loses free resources for
both overland flow and nutrient sequestration.

Problem Statement 1:

422 acres of sensitive land remains unprotected in HUC# 4110002-050-030 and
is in jeopardy of eventually being developed. (A load reduction calculation has
been used to determine the sediment and nutrient savings this acreage provides
the watershed by being kept in perpetuity in its natural state)

Goal 1: Secure ownership or easement protection of the Howitt, Stonewater
Development, Sorrick, Hall, and Tinkers Creek Headwaters Properties totaling
422 acres by the year 2020.

Objective 1: Acquire Howitt Property (127 acres) or seek conservation
easements to protect property.
Action 1: Establish partnership with the TPL to co-author grants
Action 2: Contact Property owner to discuss easement option
Action 3: Write and submit 1st grant by 2011
Action 4: Write and submit 2nd grant by 2013 (if needed)

Land Use Acres | TSS Phosphorus TSS Phosphorus
(tons/yr) | (Ibs/yr) Reduction Reduction (lIbs/yr)
(tons/yr)
Protected 127 3.8 50 None/ desired state
Commercial 127 74.9 165 71.1 115
Residential 127 19.6 103 15.8 53

Objective 2: Acquire the Tinkers Creek Headwaters Property (140 acres)
or seek conservation easements to protect property.
Action 1: Establish partnership with the TPL to co-author grants
Action 2: Contact Property owner to discuss easement option
Action 3: Write and submit 1st grant by 2012
Action 4: Write and submit 2nd grant by 2014 (if needed)

Land Use Acres | TSS Phosphorus TSS Phosphorus
(tons/yr) | (Ibs/yr) Reduction Reduction (lIbs/yr)
(tons/yr)
Protected 140 4.3 55 None /desired state
Commercial 140 82.6 182 78.3 127
Residential 140 21.6 113 17.3 58
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Objective 3: Acquire the Stonewater Development Property (80 acres) or
seek conservation easements to protect property.
Action 1: Establish partnership with the TPL to co-author grants
Action 2: Contact Property owner to discuss easement option
Action 3: Write and submit 1stgrant by 2013
Action 4: Write and submit 2nd grant by 2015 (if needed)

Land Use Acres | TSS Phosphorus TSS Phosphorus
(tons/yr) | (Ibs/yr) Reduction Reduction (lIbs/yr)
(tons/yr)
Protected 80 2.4 31 None/ desired state
Commercial 80 47.2 104 44.8 73
Residential 80 124 65 10 34

Objective 4: Acquire the Sorrick Development Property (50 acres) or
seek conservation easements to protect property.
Action 1: Establish partnership with the TPL to co-author grants
Action 2: Contact Property owner to discuss easement option
Action 3: Write and submit 1stgrant by 2014
Action 4: Write and submit 2nd grant by 2016 (if needed)

Land Use Acres | TSS Phosphorus TSS Phosphorus
(tons/yr) | (Ibs/yr) Reduction Reduction (lIbs/yr)
(tons/yr)
Protected 50 15 20 None /desired state
Commercial 50 29.5 65 28 45
Residential 50 7.7 41 6.2 21

Objective 5: Acquire the Hall Development Property (30 acres) or seek
conservation easements to protect property.
Action 1: Establish partnership with the TPL to co-author grants
Action 2: Contact Property owner to discuss easement option
Action 3: Write and submit 1stgrant by 2015
Action 4: Write and submit 2nd grant by 2017 (if needed)

Land Use Acres | TSS Phosphorus TSS Phosphorus
(tons/yr) | (Ibs/yr) Reduction Reduction (lIbs/yr)
(tons/yr)
Protected 30 0.69 12 None/ desired state
Commercial 30 17.7 39 17.0 27
Residential 30 4.6 24 3.9 12

Goal 2: Discuss conservation easement or acquisition opportunities with 3
property owners per year which have been identified in Table 32.

Objective 1: Send out 50 mailings per year to identified property owners
and newly identified property owners.

Action 1: Create brochure to send to owners by 2011

Action 2: Set up 5 meetings per year with property owners
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Problem Statement 2: 5 miles of streambank is producing 2692 tons of
sediment. This eventually leads to decreases in the QHEI and biological indices.

Goal 1: Reduce streambank erosion and the corresponding sedimentation by
2,023 tons per year.

Objective 1: Restore 2,000 linear feet of streambank
Action 1: Find funding to restore S.R. 303 stream Project totaling
2,000 linear feet of stream
Action 2: Perform streambank stabilization project
Action 3: Obtain conservation easement for restoration area

Objective 2: Restore 1,500 linear feet of stream
Action 1: Find funding to restore the S.R. 303 Drainage Ditch
Restoration Project for 1,500 linear feet of stream
Action 2: Perform streambank stabilization project
Action 3: Obtain conservation easement for restoration area

Objective 3: Restore 21, 120 linear feet of stream
Action 1: Find funding to restore the channelized portion of
Tinkers Creek between S.R. 303 and S.R. 14 for 21,120
linear feet
Action 2: Perform streambank stabilization project
Action 3: Obtain conservation easement for restoration area

Objective 4: Restore 1,600 linear feet of stream on the unnamed
tributary to Tinkers Creek on Hudson High School property
Action 1: Find funding to restore 1,600 linear feet of stream for the
Hudson High School Stream Restoration Project
Action 2: Perform streambank stabilization project
Action 3: Obtain conservation easement for restoration area

Problem Statement 3: 5 miles of unstable stream bank in HUC# - 4110002-
050-030 s producing 1346 pounds of phosphorus per year, resulting in nutrient
enrichment and biological water quality impacts.

Goal 1: Reduce phosphorus loadings by 677 pounds per year.

Objective 1. Restore 2,000 linear feet of streambank
Action 1: Find funding to restore S.R. 303 stream Project totaling
2,000 linear feet of stream
Action 2: Perform streambank stabilization project
Action 3: Obtain conservation easement for restoration area

Objective 2: Restore 1,500 linear feet of stream
Action 1: Find funding to restore the S.R. 303 Drainage Ditch
Restoration Project for 1,500 linear feet of stream
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Action 2: Perform streambank stabilization project
Action 3: Obtain conservation easement for restoration area

Objective 3: Restore 21, 120 linear feet of stream
Action 1: Find funding to restore the channelized portion of
Tinkers Creek between S.R. 303 and S.R. 14 for 21,120
linear feet
Action 2: Perform streambank stabilization project
Action 3: Obtain conservation easement for restoration area

Objective 4: Restore 1,600 linear feet of stream on the unnamed
tributary to Tinkers Creek on Hudson High School property
Action 1: Find funding to restore 1,600 linear feet of stream for the
Hudson High School Stream Restoration Project
Action 2: Perform streambank stabilization project
Action 3: Obtain conservation easement for restoration area

Problem Statement 4: The approximately 1824 acres of impervious cover in
HUC# 4110002-050-030 is producing 1.85 million gallons of water per day
(mgd) (source 1) and 618 tons of sediment (source 2) from erosion per year.

Goal 1: Reduce impervious surface by 30 acres by 2020.

Land Use Acres TSS TSS Reduction (tons/yr)
(tons/yr)
Open Space 30 0.18 None/ desired state
Impervious 30 11.2 11.02

Objective 1: Install 3 retro-fit infiltration basins
Action 1: Seek funding to install infiltration basins
Action 2: Perform installation

Objective 2: Retrofit 2 existing detention/retention basins with
pollutant absorbing vegetation and a reengineered design
Action 1: Seek funding to install detention/retention basins
Action 2: Perform installation

Objective 3: Install 40,000 square feet of pervious pavement
Action 1: Find funding to install pervious pavement
Action 2: Perform Installation
Action 3: Provide 1 educational demonstration project for
City of Hudson students

Land Use Project Summary for HUC# - 4110002-050-030

Priority Priority Area Task/Action Unit Responsible Funding Time
Action Party Source Frame

Cost
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1.1 Howitt Property Acquire 127 TPL, TCWP Clean Ohio Spring 2011 | 1.5 million
Preservation of Conservation | acres Fund — Fall 2013
Habitat & Easements
Sensitive Areas
1.1 Tinkers Creek Acquire 140 TPL, TCWP Clean Ohio Spring 2012 | 2.2 million
Preservation of | Headwaters Conservation | acres Fund — Fall 2014
Habitat & Property Easements
Sensitive Areas
1.1 Stonewater Acquire 80 acres | TPL, CMAG, Spring 2013 | 1.7 million
Preservation of | Development Conservation Twinsburg Clean Ohio — Fall 2015
Habitat & Property Easements Township. Fund
Sensitive Areas TCWP
1.1 Sorrick Property Acquire 50 acres | TPL, City of CMAG, Spring 2014 | 1.5 million
Preservation of Conservation Streetsboro, Clean Ohio — Fall 2016
Habitat & Easements Portage Fund
Sensitive Areas Parks, TCWP
1.1 Hall Development | Acquire 30 acres | TPL, CMAG, Spring 2015 | 1.2 million
Preservation of | Property Conservation Twinsburg Clean Ohio — Fall 2017
Habitat & Easements Township. Fund
Sensitive Areas TCWP
11 HUC# - 4110002- Identify other | 1,000 TCWP CMAG, Spring 2018 | In kind
Preservation of | 050-030 propertiesto | acres Clean Ohio - Ongoing
Habitat & acquire or Fund
Sensitive Areas conserve
1.2 Restoration | S.R. 303 Stream Restore 2,000 TCWP, City of | 319, LEPF, Spring 2013 | $800,000
of Stream Project Streambank linear Streetsboro, GLRI, ODOT | —Fall 2016
Corridors and Using Bio- feet Portage
Riparian Area Engineering SWCD
1.2 Restoration | S.R. 303 Drainage Restore 1,500 TCWP, City of | 319, LEPF, Spring 2013 | $650,000
of Stream Ditch Streambank linear Streetsboro, GLRI — Fall 2016
Corridors and | Restoration Project | Using Bio- feet Portage
Riparian Area Engineering SWCD
1.2 Restoration | Tinkers Creek Restore 21,120 TCWP, City of | 319, LEPF, Spring 2011 | $6,636,000
of Stream between SR 303 & | Streambank linear Streetsboro, GLRI — Fall 2014
Corridorsand | SR 14 Using Bio- feet Portage
Riparian Area Engineering SWCD, City
of Hudson
1.2 Restoration | Hudson High Restore 1,600 CCBH, City of | 319 Grant Summer $682,758
of Stream School Restoration | Streambank linear Hudson, 2009 —
Corridors and | Project By feet Hudson Summer
Riparian Area Recontouring School 2012
or Regrading District
1.3 Retro- Install 3 bio- Construct 12,000 | TCWP, 319 Grant, Spring 2012 | $150,000
Fitting filtration basins Bio-filtration | square Portage LEPF — Fall 2014
Developed Islands feet SWCD,
Areas with Summit
BMP’s for Storm SWCD,
Water Runoff &
Non-Point
Pollution
1.3 Retro- Retrofit 2 existing Construct 1.5acres | TCWP, City of | 319 Grant, Spring 2012 | $162,000
Fitting detention/retention | Stormwater total Hudson, LEPF, OEEF | —Fall 2014
Developed basins in Hudson, Treatment Summit
Areas with Ohio Wetlands SWCD
BMP’s for Storm
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Water Runoff &
Non-Point
Pollution

1.3 Retro- Install 40,000 Install 40,000 | TCWP, City of | 319 Grant, Spring 2012
Fitting square feet of Permeable square Hudson, LEPF, OEEF | —Fall 2014
Developed pervious pavement | Pavement feet Summit
Areas with in Hudson, Ohio SWCD
BMP’s for Storm
Water Runoff &
Non-Point
Pollution

$100,000

Project Total | $17,190,578

HUC# - 4110002-050-050 (Tinkers Creek Below Pond Brook to
Cuyahoga River)

This sub-watershed is the most highly urbanized of the three. Few opportunities
exist for new development. Impervious cover and urbanization contribute
significant additional storm water volumes into the watershed, entrenching the
stream and reducing both riparian and in-stream habitat. Trash and other debris
are often found in this sub-watershed in the small tributaries due to the
impervious cover and a lack of education.

Problem Statement 1: 10 miles of unstable streambank is producing 2692 tons
of sediment per year.

Goal: Reduce streambank erosion and the corresponding sedimentation by
245 tons per year.

Objective 1: Stabilize 3,000 linear feet of streambank in Laurel Creek
Action 1: Seek funding to perform streambank stabilization project
Action 2: Perform restoration project
Action 3: Obtain conservation easements/environmental covenants

for restoration area

Objective 2: Stabilize another 1,600 linear feet of streambank in Bear
Creek
Action 1: Seek funding to perform streambank stabilization project
Action 2: Perform restoration project
Action 3: Obtain conservation easements/environmental covenants
for restoration area

Objective 3: Restore 3,000 linear feet of stream in Wood Creek
Action 1: Seek funding to perform restoration project
Action 2: Perform restoration project
Action 3: Obtain conservation easement(s) for restoration area

Objective 4: Restore 2,000 linear feet of stream in Oakwood, Ohio
272




Action 1: Seek funding to perform restoration project
Action 2: Perform restoration project
Action 3: Obtain conservation easement(s) for restoration area

Problem Statement 2: Low QHEI scores are a direct result of land use
impacts and result in a reduction in biologically available habitat.

Goal: Increase QHEI scores to a minimum of 60.

Objective 1: Install 25 in-stream habitat structures in HUC# - 4110002-
050-050 for years 2011-2015.

Action 1: Identify locations for placement and installation

Action 2: Seek funding to install structures

Action 3: Perform Project

Action 4: Hold 2 public meetings in to discuss projects

Objective 2: Install 75 in-stream habitat structures for years 2016-2020.

Action 1: Identify locations for placement and installation

Action 2: Seek funding for structure installation

Action 3: Perform Project

Action4: Perform 3 educational workshops to local school districts
regarding projects.

Problem Statement 3: Approximately 9093 acres of impervious cover in
HUC# 4110002-050-050 can generate 9.2 mgd of water (source 1) and 3,108
tons of sediment (source 2) per year.

Goal 1: Reduce impervious surface by 100 acres.

Land Use Acres TSS TSS Reduction (tons/yr)
(tons/yr)
Open Space 100 3 None desired state
Impervious 100 37.2 34.2

Objective 1: Install 3 retro fit infiltration basins totaling (87,320 sq. ft.)
Action 1: Determine basin locations
Action 2: Establish local partnerships
Action 3: Seek funding to install infiltration basins
Action 4: Perform installations
Action 5: Perform 1 educational event for students and
the public

Objective 2: Retrofit 5 existing detention/retention basins with
pollutant absorbing vegetation and a reengineered design
totaling 3 acres (130,680 sq. ft.)

Action 1: Determine basin locations
Action 2: Establish local partnerships
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Action 3: Seek funding to install detention/retention basins
Action 4: Perform installation
Action 5: Perform 5 educational events for students and

the public

Objective 3: Install 70,000 square feet of pervious pavement

Action 1:
Action 2:
Action 3:
Action 4:
Action 5:

Determine project location

Establish local partnerships
Find funding to install pervious pavement
Perform Installation
Provide 1 educational demonstration project for

Public and students

Objective 4: Install 4 rain gardens totaling 1 acre (43,560 sq. ft.)
Actionl: Determine installation locations

Action 2:
Action 3:
Action 4:
Action 5:

Public and students

Build local partnerships for rain gardens
Find funding to install rain gardens
Perform installation
Provide 1 educational demonstration project for

Land Use Project Summary for HUC# - 4110002-050-050

Priority Priority Area Task/Action Unit Responsible | Funding Time Cost
Action Party Source Frame

1.2 Laurel Creek Restore 3,000 CCBH, City of | ARRA Spring $650,000

Restoration of | Restoration Project | Streambank By | linear feet | Twinsburg, 2010 —

Stream Recontouring Summit Summer

Corridors and or Regrading SWCD 2012

Riparian Area

1.2 Bear Creek Restore 1,600 CCBH, ARRA Spring $1,100,000

Restoration of | Restoration Project | Streambank By | linear feet | Warrensville 2010 —

Stream Recontouring Heights, Summer

Corridors and or Regrading Cuyahoga 2012

Riparian Area SWCD

1.2 Wood Creek Restore 3,000 TCWP, City of | 319 Grant, Spring $3,000,000

Restoration of | Restoration Project | Streambank linear feet | Bedford, LEPF, 2015 — Fall

Stream Using Bio- Cuyahoga GLRI, 2018

Corridors and Engineering SWCD WRRSP

Riparian Area

1.2 Oakwood, Ohio Restore 2,000 TCWP, 319 Grant, Spring $1,800,000

Restoration of | unnamed tributary | Streambank By | linear feet | Village of LEPF, 2015 — Fall

Stream restoration project | Recontouring Oakwood, GLRI, 2018

Corridors and or Regrading Cuyahoga WRRSP

Riparian Area SWCD

1.2 Install 25 in-stream | Install In- 25 TCWP, City of | 319 Grant, Spring $50,000

Restoration of | habitat structures Stream Habitat | structures | Solon, LEPF, 2014 — Fall

Stream in Hawthorne Structures Cuyahoga GLRI, 2016

Corridors and | Creek SWCD OEEF

Riparian Area

1.2 Restoration | Install 75 in- Install In- 75 TCWP, 319 Grant, Spring $150,000
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of Stream stream habitat Stream Habitat | structures | Cuyahoga LEPF, 2017 — Fall
Corridors and structures in HUC# | Structures SWCD GLRI, 2020
Riparian Area - 4110002-050-050 OEEF
1.3 Retro- Install 3 infiltration | Construct Bio- | 87,320 TCWP, 319 Grant, Spring $174,240
Fitting basins in HUC# - filtration square Cuyahoga LEPF, GLRI | 2014 — Fall
Developed 4110002-050-050 Islands feet SWCD, EPA, 2016
Areas with ODNR
BMP’s for
Storm Water
Runoff & Non-
Point Pollution
1.3 Retro- Retrofit 5 Construct 130,680 TCWP, 319 Grant, Spring $170,000
Fitting detention/retention | Stormwater square Cuyahoga LEPF, 2014 —Fall
Developed basins with wetland | Treatment feet SWCD, EPA, | OEEF 2016
Areas with vegetation and a Wetlands ODNR
BMP’s for redesign in HUC# -
Storm Water 4110002-050-050
Runoff & Non-
Point Pollution
1.3 Retro- Install 70,000 Install 70,000 TCWP, 319 Grant, Fall 2018 $210,000
Fitting square feet of Permeable square Cuyahoga LEPF, — Spring
Developed pervious pavement | Pavement feet SWCD, EPA, | OEEF, 2020
Areas with in HUC# - ODNR GLRI
BMP’s for 4110002-050-050
Storm Water
Runoff & Non-
Point Pollution
1.3 Retro- Install 4 rain Install Large 43,560 TCWP, 319 Grant, Fall 2018 $130,680
Fitting gardens in HUC# - | Community square Cuyahoga LEPF, — Spring
Developed 4110002-050-050 Rain Garden feet SWCD, EPA, | OEEF, 2020
Areas with Demonstrations ODNR GLRI
BMP’s for
Storm Water
Runoff & Non-
Point Pollution
Project Total $7,434,920

VIIl. Evaluation

The Tinkers Creek Watershed Action Plan can be evaluated using 2 separate
criteria; short term and long term goals.

Short Term Goals: Performance Based Measurement of Results
Throughout section 5 of this plan, several goals, tasks, and indicators of success
have been discussed. Many of those items have associated timing requirements
and can be evaluated using those measurements of success. Many short term
tasks include formations of committees within the group structure, partnerships
established, presentations performed, grants written, and additional credibility
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established within the watershed. These performance based measurements can
be tracked through the annual work plans and semi-annual technical reports.

Bringing Tinkers Creek into attainment is the end result of the measureable
outcomes of short term goals. Water quality improvement on a scale of this
magnitude will require cooperation from partners, the TCWP, funding
opportunities, and the local community will. Tinkers Creek, like many other
urban watersheds, face significant challenges in the future. Funding,
prioritization of importance, and education are only a few of the actions required
to restore this resource. Perseverance of actions and measuring their results will
be essential to improving performance for future activities and rallying support
from the communities. This process is cumulative. 1 restoration project will
show minimal water quality improvement overall. However, 100 restoration
projects will.

The establishment of local partnerships will be essential to the success of these
short term goals. The County SWCD’s, EPA, local health departments, and
watershed communities, will serve as supporters and task partners assisting the
TCWP with implementing the actions contained within this plan.

Long Term Goals: Water Quality Improvement, as stated earlier, the
cumulative impact of the successes of short term goals provides the roadmap to
achieving the targeted water quality goals of:

1. QHEI scores of > 60 throughout the entire watershed

2. ICl and IBI scores which meet Ohio water quality standards throughout
the entire watershed

3. A reduction of phosphorus loading into the watershed by implementation of
BMP’s and restoration of riparian corridors

The success of the long term goals will not only be a direct result of the success of
the overall program, but through innovative strategies, persistence, the
willingness of the partners to implement the actions outlined in this plan, and
education. Most projects entail a monitoring program to constantly evaluate the
success of the program through on-the-ground monitoring. The establishment of
the volunteer monitoring program, and through work with the EPA monitoring,
the success of the long term goals can be evaluated.

VI1Il. Plan Update/Revision

The Tinkers Creek Watershed Action Plan will be distributed to all 24
communities, be available to school teachers, libraries, and on the internet. Like
all studies performed in the watershed, the WAP will be posted online for public
availability.
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Because this document is a snapshot in time, the plan will be updated as new
information becomes available. At a minimum of every 1 year, updated
information will be added to the plan.

I X. Conclusion

Environmental Stewardship continues to be low on the priority list for most local,
state, and federal government entities, in addition to the vast population of
Northeast Ohioans. For most, a lack of education and proper understanding of
the intricate relationship between human activity and environmental
sustainability is at the core of this tenuous dilemma. This Plan alone will not be
enough to sustain the Tinkers Creek Watershed in the future, but it will begin to
address the known problems that prevent this stream from functioning and
attaining the water quality standards that the EPA has set forth. A sweeping
prioritization of putting the health of the environment at the top of decision
making from household activities to large-scale commercial and industrial
development is needed in order to achieve significant advancements in undoing
the impacts that we have inflicted upon the earth.
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