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Chapter 1: Introduction 
The Mill Creek Watershed is a sub-watershed of the Cuyahoga River Watershed which has evolved to one of the 

most highly urbanized areas along the Ohio Lake Erie Coastline.  As with urban streams throughout the country, 

urbanization has impacted Mill Creek’s ability to sustain its function and integrity as a healthy water body for its 

residents and the Lake Erie ecosystem. 

The Mill Creek watershed encompasses 19.26 square miles and is designated as Hydrologic Unit Code (HUC) 

04110002-06-01.  The Mill Creek Watershed encompasses eleven (11) sub-watersheds, including; Lower Mill 

Creek, Warner Branch, Northern Drainage, Mill Creek West, Cranwood Creek, Wolf Creek, Johnston Branch, 

Busby Brook, Mapleton Branch, Mill Creek East and Upper Mill Creek. 

State and Federal nonpoint source funding is now tied to the development of an NPS-IS plan that is accepted by 

the USEPA and Ohio EPA as meeting the 9-minimum element requirements outlined in the USEPA’s Handbook 

for Developing Watershed Plans to Restore and Protect our Waters.  The Ohio EPA and its partners recognize the 

importance of strategic project implementation as we seek to address the impairments of Cuyahoga County’s 

streams.  Although Mill Creek is not an Ohio Scenic River or pristine preserve, it moves through the landscape of 

an urban environment that people experience in their daily activities.  This urban watershed is critical to 

exemplify the balance of urban living and sustained water resources for all. 

1.1 Report Background 

This Nine-Element Nonpoint Source Implementation Strategic Plan (NPS-IS) was written to comply with Ohio’s 

Nonpoint Source Management Plan Update (FY2014 to FY2018).  This NPS-IS Plan is an update to the Draft Mill 

Creek Watershed Action Plan (2007; updated 2014, 2015).  The Draft Mill Creek Watershed Action Plan (WAP) 

was never endorsed by the Ohio EPA nor the U.S. EPA Region 5.  Most of the funding for the Draft WAP came 

from multiple grants awarded by the Ohio Department of Natural Resources, Coastal Management Assistance 

Program and from the National Oceanic and Atmospheric Administration, U.S. Department of Commerce 

through the Ohio Department of Natural Resources, Office of Coastal Management. 

The development of the Draft WAP was a cooperative effort involving ten (10) municipalities, three (3) 

Community Development Corporation’s (CDC’s), numerous County agencies, the West Creek Conservancy 

(WCC), and Chagrin Valley Engineering, Ltd., (CVE).  Development of the Draft WAP also could not have been 

completed without the technical assistance of various city engineers, residents, and property stakeholders. 

The goal of the Draft WAP was to meet the standards of the Ohio Department of Natural Resources (ODNR) and 

the Ohio Environmental Protection Agency (Ohio EPA), as well as to identify actions that will improve the water 

quality and biological integrity in the Mill Creek watershed. 

1.2 Watershed Profile and History 

The headwaters of the Mill Creek Watershed originate in the City of Beachwood, Ohio, and flows in a 

southwesterly direction where it joins the Cuyahoga River at River Mile 11.40.  The main stem stretches a total 

length of 12.2 miles and is a graded stream with an average descent of 53.5 feet per mile. 
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There are ten communities that drain to the Mill Creek including the cities of Beachwood, Cleveland, Garfield 

Heights, Maple Heights, Shaker Heights, and Warrensville Heights, as well as the Villages of Cuyahoga Heights, 

Highland Hills, North Randall and Valley View (Figure 1). 

Typical of many urban streams, Mill Creek has been subject to the effects of extensive urbanization over a 

period of more than 150 years.  These impacts have made significant changes to the in stream habitat, adjacent 

floodplains and riparian corridors, erosion and sedimentation levels, and the quantity and quality of storm water 

runoff. 

All of the municipalities within the Mill Creek Watershed are considered Municipal Separate Storm Sewer 

Systems (MS4) communities and are required to meet the United States (U.S.) Environmental Protection Agency 

(EPA) National Pollutant Discharge Elimination System (NPDES) Phase II Stormwater Compliance program 

objectives.  All of these communities have established storm water management plans in place and are working 

towards the compliance with the U.S. EPA’s rules and regulations concerning the Phase II storm water program. 

The Mill Creek watershed is serviced by the North East Ohio Regional Sewer District (NEORSD) which maintains, 

and improves sanitary sewer services within a majority of the Mill Creek watershed.  The Mill Creek watershed is 

serviced by the Mill Creek Interceptor (MCI) which ties into the Southern Waste Water Treatment Plant 

(WWTP).  The MCI services about 17,000 acres with 28 Combined Sewer Overflows (CSO), most of which 

discharge directly into Mill Creek.  Of the 17,000 acre service area, 5,500 acres are serviced by common trench 

sewers while 4,100 acres are serviced by combined sewers, 4,600 acres are serviced by other sewers and 2,800 

acres have no sewer coverage. 

An average of 3 million gallons per day of water flows through the Mill Creek Watershed to the Cuyahoga River.  

The Mill Creek Watershed is characterized by dense housing districts, large industrial districts, and congested 

commercial districts.  Approximately 62 percent of the watershed is comprised of medium-density residential 

development, 1 percent of high-density residential development, and approximately 21 percent of the 

watershed contains commercial, industrial, and/or institutional uses (Figure 2).  The watershed land-use is made 

up of 95.9% residential, commercial, and industrial as indicated on pages 15 and 57.  Approximately sixty-two 

(62) percent of the watershed is comprised of medium-density residential development, one (1%) percent is 

high-density residential development, and approximately twenty-one (24%) percent consists of commercial, 

industrial, and/or institutional development.  The watershed has (4.1%) of its land use in open space that 

comprises of forested tracks and grass/pastures.  According to the United States (US) census, the population for 

the watershed was 75,554 people in 2010. 

While there are sections of the Mill Creek watershed that remain similar to pre-settlement conditions such as 

Garfield Park, the majority of the watershed has been impacted from urban development.  Urban development 

has altered the Mill Creek watershed by eliminating floodplains and wetlands, reducing the width of riparian 

corridors, and increasing the rate of erosion.  Due to these past and ongoing disturbances, Mill Creek is listed as 

a Cuyahoga River Area of Concern. The watershed consists predominately of Chagrin Silt Loam, and therefore 

susceptible to erosion; and contains Cuyahoga County’s tallest waterfall, Mill Creek Falls, historically known as 

Cataract Falls, at a height of forty-five (45) feet.   
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Figure 1: Mill Creek Watershed-Drainage 
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Figure 2: Mill Creek Watershed-Land Use   
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1.3 Public Participation and Involvement 

Multiple government agencies, municipalities, business, concerned citizens and non-profit organizations have 

been involved in the study of the cause of impairments within the Mill Creek watershed as well as the need for 

action to restore this watershed.  The communities through which Mill Creek flows represent a very broad range 

of economic, racial, religious and ethnic variety, thus representative of the diverse heritage of greater Cleveland.  

Most of these communities are in need of an economic stimulus and revitalization.  Though the Mill Creek 

initiative began as a means for resolving flooding, erosion and water quality problems, the vision and goals have 

expanded.  Expansion of these goals have included environmental justice concerns such as connecting the 

communities that are grossly underserved regarding easy public access to green space and safe routes for 

walking and physical exercise. 

The Northeast Ohio Regional Sewer District began studying the Mill Creek watershed in 1994, forming the Mill 

Creek Watershed Protection Committee in 1995.  This Committee was formed to address some the 

intercommunity concerns as well as to guide the overall direction of the Mill Creek restoration effort.  From this 

initial effort the Mill Creek Watershed Partnership (MCWP) was formed.  Successful initial projects included the 

improvements to a storm water management facility (Kerruish Park in Garfield Heights) in 2002 that helped 

alleviate flooding downstream. 

After a decline in membership the MCWP experienced a resurgence in 2005 and again in 2007 when the 

Cuyahoga County Board of Health received grants from the Ohio Department of Natural Resources, Coastal 

Management Assistance Program.  This led to the development in 2006 of The Mill Creek Watershed Community 

Action Plan the precursor to the initial Draft Mill Creek WAP.  MCWP is now in the process of merging with and 

becoming a program of the very successful West Creek Preservation Committee (WCC), a 501(c) 3 non-profit 

Land Conservancy organization with a strong focus on streams, rivers and watershed protection and restoration. 

This spirit of collaboration continues with the update of the Mill Creek NPSIS can be seen in this plan.  In order to 

ascertain the key challenges going forward with this plan update and making sure that we addresses every once 

concurrence and ideas the MCWP sent out a survey that was created by Chagrin River Watershed Partners, Inc.  

This survey was submitted to all 10 municipal service directors, engineers and community representatives, along 

with all the residents who have signed up for the quarterly newsletter and Blog published by the MCWP.  The 

MCWP receive some feedback and have incorporated this information into the NPSIS.  We will be treating the 

NPSIS document as a living document meaning that we will be updating the plan as projects are completed and 

add projects as they are identified.  We are working closely with the Cuyahoga River Area of Concern (AOC) 

Advisory Committee and adding project that will also assist the Cuyahoga AOC remove its 10 Beneficial Use 

Impairments (BUIs) and eventually delist the AOC completely. 
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Chapter 2: Mill Creek HUC-12 Watershed Characterization and Assessment 

Summary 

2.1 Summary of Mill Creek HUC-12 Watershed Characterization   

2.1.1 Physical and Natural Features 

Mill Creek is a small urban watershed located wholly within Cuyahoga County, Ohio.  Flowing through some of 

the most densely populated areas in the state, Mill Creek originates in the cities of Shaker Heights and 

Beachwood and flows southwest before discharging into the Cuyahoga River in Cuyahoga Heights (Figure 3).  

The Mill Creek Watershed drains approximately 19.26 square miles.  The main stem stretches a total length of 

12.2 miles and is a steeply graded stream with an average descent of 53.5 feet per mile.  Mill Creek has a scenic 

waterfall located about RM 2.5.  Cataract Falls (Figure 4), which is part of the Cleveland Metroparks Garfield 

Reservation is the tallest waterfall in Cuyahoga County.  An average of 3 million gallons of water per day flows 

through the Mill Creek Watershed into the Cuyahoga River (United States Geological Survey (USGS) gage).   

Figure 3: Mill Creek Watershed-Communities 
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Figure 4: Cataract Falls in the Mill Creek main stem 

 
 

Geology 

The Mill Creek Watershed is underlain by layered sedimentary rock that consist of layers of sand, silt and mud 

that were deposited by water over 300 million years ago in the Devonian and Carboniferous periods.  These 

layers formed in riverbeds, deltas, shallow seas, wetlands and other aquatic environments that allowed for the 

accumulation of layers of sediment.  The layers of rock range in thickness of up to several feet with different 

types layered on top of each other.  The watershed consists predominately of Chagrin Silt Loam, and therefore is 

susceptible to erosion.  Over 32% of the Mill Creek Watershed contains soils that are easily susceptible to 

erosion (Table 1 and Figure 5).  Soils with high levels of silt are easily detached and transported downstream, 

thereby producing high rates of runoff.  Modified soils make up almost 60% of the watershed.  These soils have 

been mixed, compacted or otherwise altered through development and no longer resemble their former 

characteristics. 

Table 1: Mill Creek Soil Erosion Potential 

Erosion Potential % of Watershed 

High (0.40 - 0.69) 32.4 

Medium (0.25 - 0.39) 7.1 

Low (0.05 - 0.24) 1.0 

Modified / Unrated 59.6 

Source: Cuyahoga County Soil Survey 2008 
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Figure 5: Mill Creek Erosion Potential 

 
Nearly 40% of the Mill Creek Watershed contains soils that allow water to infiltrate “very slowly” or “slowly” 

(Table 2 and Figure 6).  Infiltration rate is defined as the maximum rate at which water enters the soil.  A soil’s 

ability to soak up water depends upon particle size, as well as, soil disturbance.  This includes silt clay loam soils 

that can produce large quantities of surface runoff and pond water where depressions exist. 

 
Table 2: Mill Creek Soil Infiltration Rates 

Infiltration Rate % of Watershed 

Very Slow 10.7 

Slow 28.7 

Moderate 1.1 

Unrated 59.6 

Source: Cuyahoga County Soil Survey 1980 
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Figure 6: Mill Creek Soil Infiltration Rates 

 
Ground Water Table 
Almost half of the Mill Creek Watershed contains a ground water table that is just 1 to 2.5 feet from the surface 

of the ground (Figure 7).  The ground water table depth, the distance from the land surface to the top of 

saturated soil conditions, is an important parameter that can support planning decisions concerning flooding 

potential and location.  Such close proximity of the ground water table to the ground surface, as seen in the Mill 

Creek Watershed, has an effect on the tendency for basements to flood.  It also becomes a challenge to 

installing green storm water infrastructure due to the fact that one might not have the needed depth for 

infiltration and therefore treatment of the storm water. 
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Figure 7: Mill Creek Water Table Depth 

 
Source: Cuyahoga SWCD 

 
Topography 

The eastern and north-eastern portion of the Mill Creek Watershed is characterized by gently sloping and hilly 

terrain.  The Mill Creek main stem and downstream tributaries are characterized by deeper ravines including a 

scenic forty (45) foot high waterfall (Cataract Falls) near the Turney Road crossing (Figure 4).  Topography is 

highest in the north eastern portion of the watershed at 1,256 feet and slopes down to 582 feet at the 

confluence with the Cuyahoga River.  This is a change in elevation of over 674 feet within the 12.2 miles of the 

Mill Creek main stem (Figure 8).  A steep drop like this can also be a cause for the excessive down cutting of the 

streams beds and steep bank eroding that can be seen in areas as the streams keep cutting down to reach a 

more desired elevation and so slow down the velocity of the waters as if moves down stream. 
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Figure 8: Mill Creek Watershed Elevation Map 

 

2.1.2 Land Use and Protection 

Over 95% of the Mill Creek Watershed is developed, consisting of urban, industrial and commercial 

development.  Of the 19 square miles encompassing the watershed, 39% is covered by impervious surfaces 

consisting of roadways, parking areas, buildings etc. (Figure 9).  These impervious surfaces decrease the areas in 

which water can infiltrate into the soil, increasing the amount of runoff which can lead to increased problems 
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with flooding and stream bank erosion.  Only 3.4% of the watershed is considered forested.  The majority of the 

forested area is present in Garfield Park and along forested corridors of Mill Creek and its tributaries. 

Figure 9: Mill Creek Watershed Impervious Surface Map
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Canopy Cover 

Tree canopy cover for the watershed is approximately 23% as compared to an average of 37% canopy cover for 

Cuyahoga County (Figure 10).  This discrepancy is due to the Mill Creek Watershed being more developed than 

the average watershed in Cuyahoga County.  The majority of the tree canopy cover present in the Mill Creek 

watershed exists in riparian corridors along Mill Creek and its tributaries, as well as, in Garfield Park. 

Figure 10: Mill Creek Watershed Tree Canopy Cover Map 

 

Wetlands 

The Mill Creek Watershed also contains many acres of wetlands (Figures 11-13), although wetland loss 

accelerated as the watershed was developed.  Before development, the Mill Creek Watershed contained many 

more acres of wetlands than it does today.  The historic wetlands were generally forested and distributed 

throughout the watershed.  Today, many of the forested wetlands have been lost through development, and the 

remaining forests are disturbed and transformed into emergent marshes or permeated by many non-native 

invasive species.  The majority of the wetlands that remain in the watershed are found along riparian corridors, 

and many of these corridors have been fragmented over time. 
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Figure 11: Emergent wetland in Bacci Park 

 

Figure 12: Forested flood plain wetland along I-480 at Kerruish Park 
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Figure 13: Scrub/shrub riparian wetland along Mill Creek tributary at Mt. Zion Church in Warrensville Heights 

 

Wetlands play vitally important roles in the watershed including storm water control, filtration of pollutants, 

replenishment of ground water, and provide habitat for wildlife and recreational opportunities.  When wetlands 

are degraded through pollution, fragmentation, or by changing habitat type (for example from forested to 

emergent wetland) invasion by exotic and invasive species generally occurs.  This reduces or eliminates the 

wetlands’ ability to perform the critical functions of storm water control, filtration of pollutants, replenishment 

of ground water, and wildlife habitat.  Given that over 50% of the historic wetlands found in the lower 48 states 

have been lost, it is important to preserve the remaining wetlands.  The US Fish and Wildlife Service maintains 

records of all reported wetlands throughout the US.  The mapping record is known as the National Wetlands 

Inventory (NWI).  Figure 14 highlights the NWI wetlands identified in the Mill Creek Watershed. 

During the 2013 summer survey, an updated Ohio Rapid Assessment Methods (ORAM) for wetlands score was 

performed to allow comparison to the ORAM scores calculated by the Cuyahoga River RAP group in 2006 (Figure 

15 and Table 3) .  The ORAM is an assessment method used in the state of Ohio to examine the ‘quality’ of a 

wetland.  The higher the ORAM score, the higher the functional quality of the wetland.  The score is based on a 

number of factors, including size, hydrology, habitat and biota. 
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Figure 14: Mill Creek Watershed-NWI Wetland 
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ORAM Evaluations 

ORAM scores exhibited a slight decrease in their overall average from a value of 48.5 in 2006 to a value of 45.3 

in 2013 (Table 3).  These wetlands were surveyed by the Cuyahoga River RAP in 2006 and by Chagrin Valley 

Engineering, Ltd. in 2013.This is most likely due to impacts to Wetlands 588 and 731 that occurred between 

2006 and 2013 (construction impacts, fragmentation and spread of invasive plant species).  Although the 

average score has decreased, a number of wetland ORAM scores have improved.  The average ORAM score of 

the wetlands in the Mill Creek Watershed places them in the range of a Category 2 or “good quality wetlands”.  

Category 2 wetlands are defined as wetlands that "support moderate wildlife habitat, or hydrological or 

recreational functions, and as wetlands which are dominated by native species, but generally without the 

presence of, or habitat for, rare, threatened or endangered species; and wetlands which are degraded, but have 

a reasonable potential for reestablishing lost wetland functions” (from Ohio EPA ORAM Manual). 

 
Figure 15: Mill Creek Watershed wetland locations in 2006 
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Table 3: ORAM scores and categories of wetlands 

 

Wetland ID 

Number 

2006 Score 2006 Category 2013 Score 2013 Category 

98 50.5 2 36.5 Modified 2 

167 44 Modified 2 38 Modified 2 

170 50 2 48 2 

509 51 2 36.5 Modified 2 

568 50.5 2 40 Modified 2 

570 61 3 58 2 

571   58 2 

572 59 2 58 2 

574 45.5 2 58 2 

575 53 2 58 2 

576 56.5 2 58 2 

581 43.75 Modified 2 38 Modified 2 

582 41 Modified 2 29 Modified 2 

584 39 Modified 2 43 2 

585 34 Modified 2 34 Modified 2 

586 36.5 Modified 2 36 Modified 2 

587 46.75 2 32 Modified 2 

588 50.5 2 22 2 

589 52.5 2 55 2 

591 45.5 2 55 2 

709 45 2 53 2 

714 41.83 Modified 2 36 Modified 2 

730 67 3 55 2 

731 50.6 2 51 2 

Wetland Near 480 N.A.  47 2 
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Invasive and Exotic Species in the Watershed 

During the ecological survey fieldwork performed in 2013 and 2014, a number of common invasive plant species 

were identified in the Mill Creek Watershed.  These included: 

Common reed (Phragmites australis) is a perennial nuisance grass that spreads quickly throughout wetlands 

crowding out native vegetation and altering the diversity of a wetland community, changing it into a 

monoculture of common reed (Figure 16).  Common reed is also tolerant of disturbances such as mowing and 

brackish waters which give it the ability to grow quickly and spread into a number of habitat types.  In areas 

dominated by common reed, there is a negative correlation with the density of common reed and the numbers 

of native fauna. 

 
Figure 16: Common Reed (Phragmites australis) along Mill Creek tributary 

 
Narrow leaf cattail (Typha angustifolia) is a perennial herbaceous cattail similar to the native cattail (Typha 

latifolia) (Figure 17).  Like the common reed, narrow leaf cattail is tolerant of brackish waters and it can crowd 

out a native diverse wetland community resulting in a cattail monoculture. 
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Figure 17: Narrow Leaf Cattail (Typha angustifolia) in Highland Park Golf Course 

 

Japanese knot weed (Fallopia japonica) is an herbaceous perennial plant that can colonize quickly; forming 

dense stands that out compete native vegetation (Figure 18).  Japanese knot weed is listed by the World 

Conservation Union as one of the world’s worst invasive species, and it has spread throughout the US and many 

other countries.  Japanese knot weed is an adaptable plant that can live in a variety of environments from 

roadway edges to river banks. 

 
Figure 18: Japanese Knot Weed (Fallopia japonica) along Mill Creek near confluence of Cuyahoga River 
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Reed canary grass (Phalaris arundinacea) is an invasive perennial grass that can take over a wetland forming a 

monoculture, excluding native vegetation (Figure 19).  This species is fast growing and can take over an area 

quickly, especially in disturbed areas. 

Figure 19: Reed Canary Grass (Phalaris arundinacea) 

 

 
Glossy buckthorn (Frangula alnus) is a deciduous shrub (Figure 20) that is common throughout wetlands in 

northeast Ohio.  It has rapid growth and, like the previous species, can form dense thickets in wetlands, 

crowding out native vegetation. 
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Figure 20: Glossy Buckthorn (Frangula alnus) 

The zebra mussel (Dreissena polymorpha) is an invasive mollusk (Figure 21) that uses byssal threads to attach to 

hard substrates, including the shells of native unionid mussels.  Due to competition for food resources and the 

fowling of native mussel shells, zebra mussel colonization has decimated the native mussel population leading to 

virtual extinctions in some areas.  Zebra mussels also have been known to clog water intake pipes and will 

propagate quickly, covering surface areas in little time. 

Figure 21: Zebra Mussel (Dreissena polymorpha) 

 
While these species were not found throughout the watershed, densities of invasive and exotic species were 

found to be locally abundant in some areas.  The areas in which most invasive species were found were areas 

with recent or ongoing disturbances. 

Additional Habitat Data 

Along with ten (10) sites sampled by NEORSD in 2011 and 2014, additional investigations were performed on 

Mill Creek tributaries and headwater habitats during 2013 and 2014 (Table 4).  Three (3) headwaters sites were 

assessed using the HHEI methods (Canterbury Golf Club, Highland Park Golf Course Restoration Site and 

Highland Park Golf Course Downstream of Restoration Site).  In addition to the headwater sites, two (2) 

additional select tributaries the Johnston Mill Branch and Wolf Creek branch were assessed by the use of the 

HHEI and QHEI, respectively. 
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Table 4: QHEI and HHEI results from 2013 investigation of select Mill Creek tributaries 

 

These results indicate that a number of Mill Creek headwater streams and branches are of good or superior 

quality.  These results are promising because they indicate that the abiotic environment provides adequate 

habitat for stream biota, and that if water pollution could be controlled, a diverse stream biota community could 

return. 

2.2 Summary of Mill Creek HUC-12 Biological Trends 

The Mill Creek Watershed contains a wide range of flora and fauna due to the watershed encompassing various 

terrain types and ecotones (i.e., transitional areas of vegetation between plant communities) including 

wetlands, streams, urban development, parks, cemeteries and other natural and impacted areas.  These 

variations in the environment make for a mix of native and non-native vegetation and animals. 

Fish 

The most recent extensive study on fish taxa present in Mill Creek was performed by the NEORSD during the 

summer of 2011.  The NEORSD sampled the fish community at ten (10) sites along Mill Creek (Figure 22) 

between river miles (RM) 11.85 and 0.12.  Sampling was done by electro fishing following standard methods 

outlined in Ohio EPA’s Biological Criteria for the Protection of Aquatic Life, Volumes II (1987a) and III (1987b).  

After sampling, an Index of Biotic Integrity (IBI) was calculated at each of the ten (10) sites.  In the Erie Ontario 

Lake Plain region, scores above 40 are considered ‘good’ or the fish community is ‘good’.  Results from the 2011 

IBI indicate that a more diverse fish community is present in the downstream reach – increasing from one (1) 

species at river mile 11.85 to eighteen (18) species at river mile 0.12.  The headwaters of Mill Creek had a “very 

poor” rating (12-15); however, the IBI score increased and reached its maximum score of 36, or ‘marginally 

good’ at river mile 0.12 (Table 5). 

 

 

 

 

Site HHEI / QHEI Score Narrative Rating 

Canterbury Golf Club HHEI – 60 Modified Class II PHWH 

Highland Park Golf Course Restoration HHEI – 71 Class III PHWH 

Highland Park Golf Course Downstream 

of Restoration Site 
HHEI – 86 Class III PHWH 

Johnston Branch HHEI – 74 Class III PHWH 

Wolf Creek in Garfield Park QHEI - 59.5 Good 
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Table 5: NEORSD Mill Creek IBI results-2011 

RM IBI Score Narrative Rating RM IBI Score Narrative Rating 

11.85 12 Very Poor 6.8 22 Poor 

11.52 15 Very Poor 3.15 23 Poor 

10.7 20 Poor 2.75 31 Fair 

10.13 20 Poor 0.7 36 Marginally Good 

8.3 22 Poor 0.12 36 Marginally Good 

 
When compared to previous fish sampling results, the 2011 results indicate that the fish community is improving 

and that more species are moving into Mill Creek.  Although the fish community is becoming more diverse over 

time, the NEORSD has identified a number of factors that may inhibit community development further 

upstream.  These factors include the lack of in stream cover, poor development, low sinuosity, moderate to high 

levels of riffle embeddedness, storm water runoff, and pollution. 

An additional factor that serves as a barrier to fish movement is Cataract Falls.  In order for a fish community to 

become more diverse upstream of Cataract Falls, fish stocking will need to be implemented upstream of the 

falls.  The inhibiting factors identified by the NEORSD indicate that significant improvement past current levels 

may be difficult due to previous and current stressors on Mill Creek. 
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Figure 22: NEORSD Environmental Monitoring Survey Results Map 

 
 
Mussels 

Unionid mussels are a diverse group of mollusks that inhabit streams, rivers and lakes throughout the world.  

Due to their filter feeding habits, they are highly susceptible to pollution and disturbances, and many species 

cannot live in water bodies that suffer from high pollution rates.  Over 60 mussels have been identified in the 

state of Ohio which makes up about 27% of the species of mussels found in North America. 

Due to Ohio’s unique geologic setting (within the Great Lakes and Mississippi River Watersheds), Ohio is a 

hotbed of mussel diversity.  Of these sixty (60) mussel species, nine (9) are listed as federally 

endangered/threatened and twenty-eight (28) are endangered/ threatened in the state of Ohio.  Due to the 

various factors affecting mussels (loss of habitat, pollution, zebra mussel colonization, loss of fish hosts and 

overharvesting) they are a protected taxa in the state of Ohio and cannot be collected or impacted without 

permission from the state and federal government.  Of the mussel communities that have not been lost, most 

have been impacted and many have lost diversity.  Therefore, unionid mussels are an important biological 

resource, especially in the state of Ohio. 

In the summer of 2013, a mussel survey was completed by a Federal and State permitted malacologist from 

Chagrin Valley Engineering, Ltd. in Mill Creek near river miles 0.12 and 0.7.  These sites were chosen due to the 

higher IBI scores found in 2011 during the NEORSD biological survey.  The survey was conducted using view 

buckets, visual and tactile searches, as well as, searching the shore for mussel shells.  During the six (6) hour 

search, no live mussels were found in Mill Creek, however suitable habitat was found throughout Mill Creek 

which includes riffles, sandy and silt substrates.  Sub-fossil mussel shells were found (old deceased shells with 

wear), indicating that Mill Creek at one time supported a community of mussels and could once again.  The most 
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likely cause of the lack of a mussel community in Mill Creek is historic and ongoing pollution degrading the water 

quality to the point where pollution intolerant organisms, such as mussels, cannot survive. 

If efforts to reduce pollution levels were implemented in the Mill Creek Watershed, it is likely that mussel 

communities would return.  Mussels could move in from the Cuyahoga River and repopulate the Mill Creek 

system.  If a mussel community were to return to Mill Creek, the only significant barrier to their movement 

would be Cataract Falls. 

Benthic Invertebrates 

Benthic invertebrates are an integral part of many stream ecosystems.  They are primary consumers in many 

systems, are food for fish, aid in nutrient cycling, and they process organic matter in the stream.  In addition to 

being vital for the stream ecosystem, stream invertebrates can be superior indicators of stream health as 

compared to analyzing chemical parameters. 

An Invertebrate Community Index (ICI) was performed in three Mill Creek tributaries in 2013 by personnel from 

Chagrin Valley Engineering, Ltd. (Busby Brook, Wolf Creek and Mapletown Branch) following standard methods 

outlined in Ohio EPA’s Biological Criteria for the Protection of Aquatic Life, Volume III (1989, 2006, 2013).  Initial 

results indicate a community lacking in diversity and dominated by Chironomidae.  These preliminary results 

indicate that these three sub-watersheds have low diversity most likely due to pollution and poor water quality. 

In 2011, the NEORSD performed an ICI at 10 sites throughout the main stem of Mill Creek (same sites as the IBI).  

Due to sampling plates being damaged throughout the sampling season in 2011, five (5) sites were not sampled.  

The results of the ICI indicate a ‘fair’ to ‘good’ benthic invertebrate community present in the Mill Creek main 

stem (Table 5).  The highest score was a 40 ‘good’ at river mile 2.75 and scores decreased upstream (22 ‘fair’ at 

river mile 11.52).  The scores from 2011 indicate that the invertebrate community is improving over time as ICI 

values have generally increased over time. 

Table 6: NEORSD Mill Creek ICI results-2011 

RM ICI Score Narrative Rating 

11.52 22 Fair 

10.7 24 Fair 

10.13 32 Marginally Good 

2.75 40 Good 

0.7 34 Good 
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2.3 Summary of Mill Creek HUC-12 Pollution Causes and Associated Sources 

 

Table 7: Mill Creek-OEPA Water Quality Summary, 2016 Integrated Report-Causes and Sources of Impairment 

 
 

 

 

 

 

Table 8: OEPA Water Quality Summary, 2016 Integrated Report- Aquatic Life Use Assessment Details 

 

YEAR STATION NAME ATTAINEMENT 

STATUS 

BENEFICIAL USES RIVER MILE DRAINAGE 

AREA (sqm) 

2014 Mill Creek at Garfield Heights 

@ Canal Rd. 

Full Warmwater Habitat 0.12 18.5 

  2014 Mill Creek at Garfield Heights, 

Dst. Landfill 

Full Warmwater Habitat 0.67 17.3 

2014 Mill Creek at Warner Rd. Non Warmwater Habitat 2.86 15.1 

2014 Mill Creek Adj. St. Rt.14, Near 

ODOT 

Non Warmwater Habitat 3.10 15.0 

2014 Mill Creek Near Rex St., Upstr. 

Lee Rd. 

Non Warmwater Habitat 6.80 4.5 

2014 Mill Creek at Warrensville 

Heights @ S. Miles Rd. 

Full Warmwater Habitat 8.21 3.9 

2014 Mill Creek at Beachwood @ 

Northfield Rd. 

Full  Warmwater Habitat 10.12 2.6 

2011 Mill Creek at Beachwood 

@Harvard Rd. 

Non Warmwater Habitat 10.66 2.2 

2011 Mill Creek at Beachwood @ 

Chagrin Rd. 

Non Warmwater Habitat 11.62 0.9 

2011 Mill Creek @ Haliburton Rd. Non Warmwater Habitat 11.85 0.7 

      

CAUSES OF IMPAIRMENT SOURCES OF IMPAIRMENT 

ORGANIC ENRICHMENT/DO 

METALS 

FLOW ALTERATION 

DIRECT HABITAT ALTERATION 

Urban Runoff/Storm Sewers 

Spills 

Municipal(Urbanized High Density Area) 

Combined Sewer Overflows 
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2.4 Additional Information for Determining Critical Areas and Developing 

Implementation Strategies for Mill Creek Watershed 

Mill Creek is a highly urbanized tributary to the Cuyahoga River. Within the last few years, the Northeast Ohio 

Regional Sewer District (NEORSD) has completed several capital improvement projects within the watershed. 

These projects were designed to provide flow relief, storm water storage capacity, and reduction/elimination of 

combined sewer overflows (CSOs) for a dozen communities. CSOs, along with other sources of pollution such as 

home sewage treatment systems, storm water runoff and illicit discharges, may impact the health of the creek. 

NEORSD has conducted biological, habitat, and water chemistry assessments on Mill Creek each year since 2006. 

The purpose of these assessments has been to determine the health of the watershed in relation to the point 

and non-point sources of pollution listed previously. Monitoring at RM 0.12 is also required by the District's CSO 

National Pollutant Discharge Elimination System (NPDES) permit. These results are also being used to determine 

the effectiveness of the capital improvement projects. Finally, assessments have also been completed in the 

Highland Park Golf Course to determine an improvements that result from a restoration project that will be 

completed there. 

 

Mill Creek Watershed impairments have also been identified through the data collected and reported for the 

Lower Cuyahoga TMDL, as well as, the Great Lakes Water Quality Agreement which has designed the Lower 

Cuyahoga River as an Area of Concern (AOC) which assess and provides beneficial uses to the Cuyahoga River 

watershed.  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.   

2.4.1 Lower Cuyahoga River TMDL report  

The Mill Creek Watershed is also listed as ‘impaired’ on the EPA’s Total Maximum Daily Loads (TMDL) report.  

TMDL is the amount of pollution that a water body can receive and still be able to meet water quality standards. 

The Lower Cuyahoga River Total Maximum Daily Load (TMDL) report was approved by U.S. EPA on September 

26, 2003.  TMDLs identify and evaluate water quality problems in impaired water bodies and propose solutions 

to bring those waters into attainment. 

 

TMDL loads for nutrients (phosphorus and nitrogen), habitat, bacteria and dissolved oxygen/organic enrichment 

were approved for the Lower Cuyahoga in the following communities within the Mill Creek sub-watershed: 

Beachwood City, Bedford City, Cleveland City, Cuyahoga Heights City, Garfield Heights City, Highland Hills Village, 

Maple Heights City, North Randall Village, Shaker Heights City, Valley View Village, and Warrensville Heights City.  

 

TMDLs for pollutants impairing designated or recommended aquatic life uses in the Lower Cuyahoga River basin 

(Little Cuyahoga River to Lake Erie) report is available at http://epa.ohio.gov/dsw/tmdl/CuyahogaRiver.aspx. 

Monitoring in support of the TMDL report was conducted in 2000. Analysis and assessment of data collected in 
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2000 are summarized in Chapter 2.2 and Appendix D of the TMDL report. 2011, 2012, and 2014 data were 

collected by NEORSD L3 Qualified Data Collectors from Mill Creek in support of various projects in the NEORSD 

service area.  

2.4.2 Mill Creek Tunnel 

The Mill Creek Watershed is serviced by the NEORSD which maintains, and improves sanitary sewer services 

within a majority of the watershed (Figure 23). It is serviced by the Mill Creek Interceptor (MCI) which ties into 

the Southerly Waste Water Treatment Plant (WWTP).  The MCI services about 17,000 acres with 28 Combined 

Sewer Overflows (CSO), most of which discharge directly into Mill Creek.  Of the 17,000 acre service area, 5,500 

acres are serviced by common trench sewers while 4,100 acres are serviced by combined sewers, 4,600 acres 

are serviced by other sewers and 2,800 acres have no sewer coverage.  With the completion of the MCI, the 

estimated total CSO reduction in the Mill Creek Tunnel System is approximately 500 million gallons (MG) in a 

typical year.  This is a reduction of 70 to < 5 CSOs per year into the Mill Creek Watershed.  This control measure 

was completed over a five year period (2008 – 2013) at a cost of $244 million dollars.  

NEORSD have also implemented as part of their consent decree with the US EPA “Project Clean Lake” 

(http://www.neorsd.org/projectcleanlake.php) which focuses on implementing green storm water 

infrastructure in drainage areas that will in turn reduce peak flows to the Southern WWTP.  This will help reduce 

pressure on the MCI leading to less frequent CSOs. 

Although the major issues regarding CSOs are being addressed by the Northeast Ohio Regional Sewer District via 

the installation of the Mill Creek tunnel (Figure 24, online circa 2011, cross-connections still remain a source of 

impairment to the watershed. Efforts to reduce impacts will continue to improve through the NEORSD 

Stormwater Credit program as homeowners and businesses install green infrastructure features and find ways 

to reduce impervious cover on their property.  

 

 

 

 

 

 

 

 

 

 

 

 

http://www.neorsd.org/projectcleanlake.php


 

38 | P a g e  
 

Figure 23: Mill Creek Watershed-Sewers 
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Figure 24: Mill Creek Tunnel Watershed-Area where CSOs are being addressed via Mill Creek Tunnel 

 
 

2.4.3 Mill Creek Falls  

One of the main causes of non-attainment in the upper Mill Creek is due in part by a very large natural barrier, 

Mill Creek Falls. Thus, many biological indicators cannot naturally repopulate the up-stream reaches. The 

following sampling sites, F01P04 and F01S23 (Figure 25), have been assessed as aquatic life use non-attainment 

status.    

These sites in non-attainment are being addressed by the Mill Creek Watershed Partners and other agencies 

that have plans to submit a proposal to the OEPA to remove these sampling locations due to the natural physical 

barrier of the falls. It is believed that because of this feature that low IBI and ICI scores are received. 

Mill Creek Falls plays a significant role in fish passage that could potentially improve scoring at the upstream 

sites.  The sites below the falls had a far lesser percentage of tolerant species and greater number of fish 

species.  Upstream of the falls, the sites had only tolerant fish species; all of the sites had at least 96% of the fish 

being highly tolerant species Rhinicthvs atratulus (western blacknose dace) and Semotilus atromaculatus (creek 

chub). 
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At the sites downstream of the falls, the fish community appeared healthier. For the two most downstream 

sites, 2014 was the third year in a row in which the IBI criterion was met. Reductions in combined and sanitary 

sewage, removal of the log jam and habitat stabilization projects may have allowed a greater number of 

migrating fish from the Cuyahoga River to move into and up the creek. A lack of darter and headwater species 

indicates, though, that there may still be some water quality issues remaining in the creek as these species are 

typically found in areas with low environmental stress (Ohio EPA, 1987b). Erosion, water level fluctuations, and 

urban runoff could all be contributing sources of impairment. 

Table 9: Non-attainment sites with data affected by Mill Creek Falls 

 
Figure 25: Mill Creek Falls showing proximity to non-attainment sites F01P04 & F01S23 

 

Sampling 

Year 

Station Name Station 

ID 

River 

Mile 

QHEI 

Score 

Habitat 

Index of Biotic 

Integrity  

(IBI) Score 

Invertebrate 

Community 

Index (ICI) 

Score 

Drainage 

Area 

(sqm) 

2014 Mill Creek @ Warner 

Rd. 

 

F01P04 
 

2.86 79.3 30 (Fair) N/A 15.1 

2014 Mill Creek Adj St. Rt. 

14, Near ODOT 

F01S23 
 

3.10 64.5 22 (Poor) 28 (Fair) 15.0 
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Chapter 3: Critical Area Conditions & Restoration Strategies 

3.1  Overview of Critical Areas 

At this time two critical areas have been chosen for Mill Creek HUC-12.  The goal is that more critical areas 

can be added at a later time to address non-attainment issues. Although attention is being given to organic 

enrichment and dissolved oxygen issues in the Mill Creek watershed, shown by the designated critical 

areas listed below, further attention will be given to this cause of impairment in the future as it is currently 

being addressed largely via the Mill Creek Tunnel project in Critical Area 1. 

The following critical areas have been identified in the Mill Creek HUC-12 (Figure 26): 

Critical Area 1: Impairment from Flow and Habitat Alteration  

Critical Area 2: Mill Creek at River Mile 10.66, 11.62, 11.85  

 

Figure 26: Critical Areas Map with Aquatic Life Use Monitoring Attainment Sites and Proposed Projects 
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Aquatic Life Use Assessment for Mill Creek, designated as Warm Water Habitat, is reported as impaired based 

on sampling data collected during the years: 2011 and 2014 (Table 10). Mill Creek received a watershed score of 

20 which based on a score of 100. In Mill Creek, 6 of the 10 sample locations are in nonattainment of their 

expected aquatic life uses as reported in the OEPA 2016 Integrated Water Quality Monitoring and Assessment 

Report. 

Table 10: Aquatic Life Use Benefit Use Assessment data in Critical Areas 1 & 2 

 

Critical Area 1 Impairment from Flow and Habitat Alteration 

Critical Area 2 Mill Creek at RM 10.66, RM 11.62 and RM 11.85 

 
The attainment status of Mill Creek is almost split evenly between non-attainment and full attainment in the 

watershed. This indicates that addressing specific areas through project based work can bring other sections of 

Mill Creek to receive full attainment status.  The waterfall being a natural barrier that may inhibit fish passage to 

upstream locations and therefore is reducing IBI and ICI scores upstream it is being addressed in section 2.4.3 

Mill Creek Falls for 2 of the 6 sites in non-attainment.   

The Mill 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. 

Critical Area 1: Included in this area is a section of Mill Creek and also the confluence of Wolf Creek and 

Mill Creek. There are notable green space features and parks in this critical area, consisting of Garfield Park 

Reservation and Kerruish Park. Cleveland Metroparks has two potential stream improvement projects 

planned to address storm water runoff from upstream of Garfield Park Reservation and in wolf Creek. Also, 

an aquatic life use monitoring site that is in non-attainment (RM 6.8) is featured in this area.  

Sampling 

Year 

Station 

Name 

Station ID River Mile QHEI 

Score 

Habitat 

Index of 

Biotic 

Integrity  

(IBI) Score 

Invertebrate 

Community 

Index (ICI) 

Score 

Drainage 

Area 

(sqm) 

2014 Mill Creek 

Near Rex St., 

Upst. Lee Rd. 

302013 6.80 63 N/A 26 (Fair) 4.5 

2011 Mill Creek at 

Beachwood 

@ Harvard 

301195 10.66 51 20  

(Poor) 

24 (Fair) 2.2 

2011 Mill Creek at 

Beachwood 

@ Chagrin 

Rd. 

301194 11.62 55.5 15  

(Very Poor) 

22 (Fair) 0.9 

2011 Mill Creek @ 

Haliburton 

Rd. 

302012 11.85 51.8 12 

(Very Poor) 

N/A 0.7 
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Removing dams which alter flow and habitat should be addressed to improve Mill Creek in this critical area. 

These alterations to the hydrologic system is a major area of concern and are known to be causes of impairment 

in the watershed. Where riparian areas currently do exist, these important and sensitive stream corridors should 

be protected. Special attention should be given when designing projects for stream, floodplain and wetland 

restoration in this area as well as reducing the amount of impervious surfaces. 

Critical Area 2: This critical area is most notable due to the high number of sampling sites in non-

attainment status on Mill Creek at River Miles 10.66, 11.62, and 11.85.  

As an urbanized high density area there are factors such as municipal discharges and flow alteration leading to 

non-attainment and low in-stream dissolved oxygen. Decomposing organic material and high nutrient levels 

cause both algal blooms and corresponding decay of water quality that leads to when those plants die off.  This 

process is exacerbated by poor stream channel morphology and in the summer months low flow conditions.  

Chronically low dissolved oxygen has been shown to cause a reduction in biological diversity in the watershed 

and can cause large fish kills in the dry season. 

With high percentages of impervious surfaces, as seen previously in section 2.1.2 Figure 9, urban runoff, spills 

and the nature of it being a urbanized high density area all contribute as sources of impairment. This is reflected 

in the low IBI and ICI scores at the aforementioned river mile locations in non-attainment. 

Other factors to be aware of are low base flow during the summer months and flashy changes in the watershed 

after rain events due to the development in the watershed. The fact that the watershed is 73% impervious 

means that the water quality is impacted after each rain event no matter what size.  This imperviousness also 

causes, high velocity flow leading to stream bank erosion and added sediment to the water. It also adds to rapid 

changes in water temperature and chemical changes thus making it hard for benthos and fish populations to 

survive.  Reducing impervious surfaces, stream restoration, and installing green storm water infrastructures can 

help address sources and causes and bring Mill Creek into attainment. 

3.2 Critical Area 1: Conditions, Goals & Objectives for Impairment from 

Flow and Habitat Alteration 

3.2.1 Detailed Characterization 

Critical Area 1 includes part of the main stem corridor of Mill Creek as it flows through the HUC-12 and Wolf 

Creek in its entirety. Garfield Park Reservation, a Cleveland Metropark, is also included in Critical Area 1 (Figure 

27-Upper Mill Creek watershed), as well as the Kerruish Park operated by City of Cleveland Division of 

Recreation.  
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Figure 27: Mill Creek tributary in Garfield Park 

 

There are three (3) low-head dams still remaining in the Mill Creek Watershed.  Two of the dams are 

concrete low-head dams located in Kerruish Park and function as protection for utilities such as sewer and 

water lines crossing the creek in Kerruish Park (Figure 28).  The remaining dam is an earthen dam that 

functions as a major storm water control structure in the Kerruish Park Storm Water Maintenance Facility 

(Figure 29).  The facility is intended to provide flood control while protecting against properties 

downstream from flood damage in the cities of Cleveland and Maple Heights.  These dams serve to 

decrease downstream flow during flood events and allow for Mill Creek to drain flood waters in a more 

controlled manner.  Dams like Kerruish limit a natural sediment transport regime.  They can worsen 

downstream erosion by extending the hydrograph at a relatively high level (critical discharge) which causes the 

channel to do more erosion work downstream from the structure. 

Figure 28: Concrete low-head dam in Kerruish Park 
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Figure 29: Earthen dam in Kerruish Park 

 
 

Wolf Creek is a sub-watershed within the Mill Creek watershed with a drainage area of approximately 2.2 square 

miles.  Wolf Creek flows through Cleveland Metroparks Garfield Park Reservation in the City of Garfield Heights 

and empties into a former recreational boating pond in the reservation.  According to the Mill Creek Watershed 

Community Action Plan (2006), Wolf Creek is in non-attainment for its Recreation Use and Aquatic Life Use 

designations.  This Community Action Plan states that stream bank erosion and lack of riparian habitat (Figure 

30) are problematic throughout the Wolf Creek sub-watershed.   

 
Figure 30: Wolf Creek bank erosion and lack of riparian habitat 
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Figure 31: Wolf Creek area of flooding at the confluence of Mill Creek 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The Community Action Plan also notes that flooding occurs at Wolf Creek’s confluence with Mill Creek within 

Cleveland Metroparks Garfield Park Reservation.  In order to remedy the flooding and to combat the effects of 

urbanization on Wolf Creek, Cleveland Metroparks plans for riparian and floodplain restoration along the creek 

within Garfield Park Reservation using regenerative storm water conveyance (RSC) techniques.  RSC combines 

wetland restoration techniques and storm water best management practices into one restoration plan.  RSC 

uses floodplain weirs to create shallow pools with underlying sand substrate and a low flow channel.  This 

results in a restored area that can effectively handle storm water runoff in urban areas without the erosion and 

sediment deposition that is often seen in these urban areas as the result of storm water surges.   

Since erosion and lack of riparian habitat are major problems within the Wolf Creek sub-watershed, accounting 

for the increases in water volume that are common to urban streams will be beneficial to the sustainability of 

the proposed restoration activities.  Restoration of the riparian and floodplain areas along Wolf Creek will buffer 

runoff and filter pollutants, will increase infiltration and storage capacity within the sub-watershed, and will 

improve habitat for local flora and fauna.  Cleveland Metroparks also plans to dredge the pond that is located in 

Garfield Park Reservation as part of these restoration activities, which will increase storm water retention in the 

area and will prevent further downstream flooding and erosion.   

Habitat on Mill Creek was assessed using Ohio EPA's Qualitative Habitat Evaluation Index, which looks at stream 

substrate, instream cover, channel morphology, riparian zone and bank condition, pool and riffle quality, and 

stream gradient. Instream habitat assessments were conducted once at each site on Mill Creek in 2014 using the 

QHEI. The QHEI has a maximum score of 100, and a score of 55 or more suggests that sufficient habitat exists to 

support a fish community that attains the warmwater habitat criterion (Ohio EPA, 2006).  

Hydromodification pertains to any activity that alters the flow of water through a system.  These include 

channelization, dam construction or removal, bank vegetation removal, among others.  There are a number of 

hydromodification factors influencing the Mill Creek Watershed particularly in Critical Area 1.  
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3.2.2 Detailed Biological Conditions 

The following tables highlight (Tables 11 & 12) biological conditions at RM 6.8, a sampling site that is monitored 

by NEORSD and OEPA, both showing non-attainment status for the years sampled.  

All of the sites sampled by the NEORSD along the Mill Creek main stem are classified as Warm Water Habitat 

(WWH).  WWH is defined as habitats ‘capable of supporting and maintaining a balanced community of warm 

water aquatic organisms’.  The Mill Creek main stem is also listed as an agriculture water supply, industrial water 

supply and a class B primary contact recreational water. 

Table 11: OEPA non-attainment data at RM 6.8 

*Aquatic Life Use Assessment Details-2016 Integrated Report OEPA 

The WWH IBI criterion in the Erie-Ontario Lake Plain (EOLP) ecoregion is 40 for headwater sites. A site is 

considered in non-significant departure if it is within 4 IBI units of the criterion. At RM 6.8 IBI scores fall 

significantly short of this measure with a score of 22 (Table 12), considered a poor rating. 

For each study, benthic macroinvertebrates were sampled quantitatively using modified Hester-Dendy substrate 

samplers in conjunction with a qualitative sample collected using a kick net. Below are the species lists for each 

site that was assessed. 

Table 12: Mill Creek IBI 2014 Results- Highlighting RM 6.8 

*NEORSD 2014 Mill Creek Environmental Monitoring Survey 

Samplin

g Year 

Station Name Station 

ID 

River 

Mile 

QHEI 

Score 

Habitat 

Index of 

Biotic 

Integrity  

(IBI) Score 

Invertebrate 

Community 

Index (ICI) Score 

Drainage 

Area 

(sqm) 

2014 Mill Creek Near 

Rex St., Upst. 

Lee Rd. 

302013 6.80 63 N/A 26 (Fair) 4.5 

2014 Mill Creek IBI Results 

River Mile Pass IBI 

Score 

Narrative Rating Total No. of 

Species 

No. of Native 

Species 

% Tolerant 

Species 

No. of fish 

collected 
10.13 1 20 Poor 2 2 100 22 

8.30 1 22 Poor 4 4 99.5 217 

6.80 1 22 Poor 3 3 100 106 

3.15 1 22 Poor 2 2 100 329 

Mill Creek Falls 

2.75 1 30 Fair 7 7 46.3 307 

0.70 1 38 Marg. Good 12 12 35.1 581 

0.70 2 36 Marg. Good 12 11 31.2 1345 

0.12 1 36 Marg. Good 11 11 31.9 213 

0.12 2 42 Good 16 16 22.1 1141 

WWH Criterion IBI units ≥ 40 

Non-significant departure from WWH criterion >36 IBI units 
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Average IBI Scores for years 1995-2014 are recorded in Table 21 in section 3.3.2  

Figure 32: Mill Creek IBI Scores 2014 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The WWH ICI criterion in the EOLP ecoregion is 34. A site is considered in non-significant departure if it is within 

4 ICI units of the criterion and therefore would also be in attainment. RM 6.8 sampling site based on this 

aforementioned criterion received a Fair rating based on these margins with a score of 26. 

Table 13: Mill Creek Watershed Macroinvertebrate 2014 Results- Highlighting RM 6.8 

2014 Mill Creek Watershed Macroinvertebrate Results 

River 

Mile 

ICI 

Score 

Narrative 

Rating 

Total 

Number of 

Taxa 

Number of 

Qualitative 

Taxa 

Number of 

Qualitative 

EPT Taxa 

Number of 

Qualitative 

Sensitive Taxa 

Density 

(Organisms per 

square foot) 

10.13 36 Good 43 28 5 1 155.7 

8.30 38 Good 40 24 5 1 117.4 

6.80 26 Fair 34 23 5 1 30.2 

3.15 28 Fair 44 31 6 2 269.6 

2.75 --- Fair --- 26 6 2 --- 
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Figure 33: Mill Creek ICI Scores Highlighting RM 6.8 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

See Table 22 in Section 3.3.2 for Mill Creek ICI Scores Comparison (1995-2014) 

 

 

 

 

0.70 30 Marg. Good 38 28 6 4 745.8 

0.12 --- Marg. Good --- 31 8 4 --- 

WWH criterion is ≥ 34 ICI units 

Non-significant departure from WWH criterion is ≥30 ICI units 

2014 Mill Creek Invertebrate Community Index Scores 
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3.2.3 Detailed Causes and Associated Sources for Critical Area 1 

Primary Cause of Impairment-Flow and Direct Habitat Alteration  

Sources of Impairment: Urban Runoff/Storm Sewers, Municipal (Urbanized High Density Area) 

Culverted and piped stream channels impact water flow by increasing flow rate and volume, as no riparian areas 

or wetlands are present to dissipate some of the flow.  There are also open portions of stream within the Mill 

Creek Watershed that have been channelized and undergone other channel modifications (for example the 

natural bottom has been replaced with concrete (Figure 34).  As with piping, ditching and other channel 

modifications, water velocities and volumes increase which in turn increases channel erosion rates. 

Figure 34: Concrete channel and culvert in Mill Creek near I-480 

 

 

While there are over 20 miles of open (non-culverted) stream channel in the Mill Creek Watershed, over half 

(approximately 62%) of the Mill Creek Watershed stream channels have culvert pipes or are storm sewers (Table 

14). 

Table 14: Miles of stream channel in the Mill Creek Watershed and their status 

 

 

Mill Creek Watershed Stream Status Miles of Stream Channel 

Open non-culverted streams 20.3 mi 

Culverted streams 3.4 mi 

Piped streams (including storm sewers) 30.7 mi 
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The Mill Creek Watershed climate is typical of northeastern Ohio with an average yearly high of 59.6 degrees 

Fahrenheit (°F) and a yearly average low of 43.3 degrees Fahrenheit.  There is an average of 155 days of 

precipitation a year with an average precipitation amount of 39.1 inches of rain and 68.3 inches of snow.  The 

watershed also has about 2,285 average monthly hours of sunshine. 

While these numbers represent average amounts of precipitation, Mill Creek is dynamic in the amount of 

discharge experienced throughout the year.  The average discharge in cubic feet per second is 25.5, while the 

median discharge is 12 cubic feet per second (averages between 2002 and 2013). Figure 35 indicates the flood 

zones within the watershed. Flood zones A and E have an annual 1% chance of flooding. However, during flood 

events, discharge can reach upwards of 1,060 cubic feet per second, as seen during a flood event in 2011 at the 

Garfield Heights Mill Creek USGS gage station number 04208460 (Example Mill Creek hydrograph Figure 36).  
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Figure 35: Mill Creek Watershed-Flood Zones 
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Figure 36: Mill Creek hydrograph, gage station 04208460, 2002. 

   
Discharge is in cubic feet per second.  Note the changing discharge throughout the year due to precipitation events. 

 

All undeveloped parcels within the 100 year flood zone should be preserved through ordinance 

modification, easements, and other means.  Other objectives include reclaiming developed, vacant parcels 

into functioning floodplains, and assisting communities with up-to-date floodplain maps and restoration 

projects. 

Table 15: Summary of Flooding for the Mill Creek Watershed 

 
 
 
 
 
 
 
 
 

 
 
 
The QHEI scores appeared to show improvement in certain reaches of the watershed at sampling location sites, 

except for RM 6.80.  RM 6.80 has been singled out almost every sampling season as getting unexpected results 

or not following the trends of the rest of the stream. There are several potential causes between RM 6.80 and 

8.30 and they include the Kerruish Park storm water basin, Lee Road Storm Sewer, and Interstate 480. The storm 

water basin has documented difficulty managing flow and the sediment load. Sites closer to the basin were 

sampled from 2001 to 2005 and never received a narrative rating above Fair, often falling in the Poor range. 

Below are the results for each of these assessments. 
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The QHEI scores for each of the sites are shown in Table 8. A natural waterfall (see section 2.4) is located just 

upstream of RM 2.75. The waterfall prevents the natural passage of fish migration upstream. The evaluation of 

the QHEI does, however, suggest that the current habitat could support a warmwater fish community for all 

sites both historically and presently, as they all met the target of 55 (Jeff DeShon and Dennis Mischne, personal 

communication, April 16, 2014), as seen in Table 16. 

Table 16: Mill Creek Watershed QHEI 1995-2014-Highlighting RM 6.8 

        NEORSD 2014 report for Environmental Monitoring Data 

 

Erosion is an important stress in the Mill Creek Watershed (Figure 37).  Erosion is caused by fast moving water 

wearing away stream banks.  Although a natural process, stream modifications greatly magnify the rate of 

erosion.  Higher erosion rates also increase sediment loads and decrease riparian buffer areas as those areas are 

worn away. 

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 floodwaters 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.  Mill Creek as an urbanized watershed does contain forested riparian zones, but 

more often than not the stream lacks access to its riparian wetland zones and flood plains.  

Figure 37: Erosion along Mill Creek tributary in Garfield Park 

 

                                                 Mill Creek Watershed QHEI Scores 

Year RM 10.13 RM 8.30 RM 6.80 RM 3.15 

M
il

l 
C

re
ek

 F
al

ls
 RM 2.75 RM 0.70 RM 0.12 

1995 78.00 74.00 62.25 70.25 69.50 70.50 72.00 

2011 81.75 71.50 61.00 63.00 74.25 69.75 68.00 

2012 73.00 72.00 63.50 63.00 73.25 72.50 64.75 

2013 70.25 72.00 63.50 60.50 78.00 66.00 64.50 

2014 61.00 74.00 65.00 67.00 82.50* 66.50 66.00 

* Score obtained after the field season (10/23/14) 
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Other Causes of Impairment-Metals  

Sources of Impairment: Spills, Urban Runoff/Storm Sewers, Municipal (Urbanized High Density Area) 

Combining several of the water quality degraders produces conditions which are toxic to biological activity in 

Mill Creek.  The input of non-point source pollution from the surrounding landscape coupled with the effluent 

discharges has created toxic conditions for biological species. Metals was listed in the OEPA 2016 Water Quality 

report as a cause of impairment. Although bacteria was not listed as a cause of impairment, E. Coli was listed as 

being in water quality exceedances.  

The table below shows the results of water quality testing done by the Northeast Ohio Regional Sewer District 

and the exceedances for Copper and E. Coli at RM 6.8.   

Table 17: Mill Creek Survey Results 2014-Metals & Bacteria 

 

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 

The Mill Creek Watershed is largely built out. As of December 2014 there were 11 on-site disposal systems in the 

watershed (Garfield Heights – 6, Warrensville Heights – 4, and Maple Heights – 1 (Figure 38)). These systems are 

inspected on an annual basis by the Cuyahoga County Board of Health for function and compliance to each 

systems permit.  The communities in the watershed are all in the process of connecting the remaining systems 

to the centralized sewer management system.  It is very unlikely that any new on-site disposal systems will be 

2014 Mill Creek Survey Results-Metals & Bacteria 

 

River Mile 

Aquatic Life Use 

Attainment 

Status 

 

IBI Score 

 

ICI Score 

 

Habitat 
Water Quality 

Exceedances 

10.13 NON 20 36 61.00 E. coli 

8.30 NON 22 38 74.00 E. coli 

6.80 NON 22 26 65.00 E. coli, Copper 

3.15 NON 22 28 67.00 E. coli, Copper 

2.75 NON 30 Fair 82.50 E. coli, Copper 

0.70 FULL 37 30 66.50 E. coli, Copper 

0.12 FULL 39 
Marg. 

Good 
66.00 

E. coli, Copper, 

Zinc 

Warmwater Habitat Criteria 40 34 

Non significant Departure from 
≤4 ≤4  

Criteria 

Target 55 

Note: Poor narrative fish scores above the falls resulted in automatically assigning a non- 

attainment status. 
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installed within the watershed as a result of its urbanization and close proximity to local sewer management 

systems.  But should on-site systems be installed in the Mill Creek Watershed, the Cuyahoga County Board of 

Health will inspect and permit each system on a yearly basis.   

Figure 38: Mill Creek Watershed-On-site disposal systems 

 

3.2.4 Outline Goals and Objectives for Critical Area 1 for Mill Creek HUC-12 

The overall nonpoint source restoration goals for any NPS-IS plan are to improve IBI, ICI and QHEI scores so that 

the partial or non-attainment sites can achieve full attainment of the WWH designated aquatic life use for the 

respective waterbody. Specific goals applicable to non-attainment sites are outlined below: 

Goal 1.1. Protect Mill Creek by maintaining a QHEI score of at least 63 at RM 6.80. 

 • ACHIEVED: Site currently has a QHEI score of 63. 

Goal 2.1. Achieve IBI score of at least 36 at RM 6.80. 

 • NOT ACHIEVED: This sampling site currently has an IBI score of 22 (NOTE:-score based on data 

 collected by NEORSD listed in 2014 Mill Creek Environmental Monitoring Report. Score is not listed in 

 OEPA Water Quality Sumary-2016 Integrated Report) 

Goal 3.1. Achieve ICI score of at least 30 at RM 6.80. 

 • NOT ACHIEVED: Site currently has an ICI score of 26. 
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To achieve these goals for Critical Area 1 in Mill Creek HUC-12, the following objectives need to be achieved: 

Objective 1.1:  Restore 6 acre of wetlands and floodplain in Mill Creek. 

Objective 2.1: Restore and reconnect 3400 linear feet of stream in Mill Creek. 

Objective 3.1:   Remove 2 low-head dams in Mill Creek. 

Objective 4.1:  Remove 1 bridge and 1 culvert in Mill Creek. 

Objective 5.1: Daylight 240 feet of the stream through berm removal in Mill Creek. 

Objective 6.1  Treat, store or detain stormwater from 2 impermeable acres using green infrastructure 

techniques. 

Objective 7.1:  Restore 3 acres of wetlands in Wolf Creek.  

Objective 8.1: Restore and reconnect 1000 feet stream in Wolf Creek. 

 As these objectives are implemented, water quality monitoring (both project related and regularly scheduled 

monitoring) will be conducted to determine progress toward meeting the identified goals (i.e., water quality 

standards). These objectives will be reevaluated and modified if determined to be necessary. For instance; many 

agricultural BMPs can be “stacked” (a systems approach) that will also incrementally improve the quality and 

quantity of runoff and drainage waters and in-stream water quality.  

When reevaluating, the committee will reference the Ohio EPA Nonpoint Source Management Plan Update 

(Ohio EPA, 2013), which has a complete listing of all eligible NPS management strategies to consider including:  

- Urban Sediment and Nutrient Reduction Strategies;  

- Altered Stream and Habitat Restoration Strategies;  

- Nonpoint Source Reduction Strategies; and  

- High Quality Waters Protection Strategies 
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Figure 39: Proposed Project in Mill Creek in Garfield Park Reservation 

These stream restoration and protection goals and objectives serve as a basis to improve hydrologic 

function in the watershed and non-attainment of RM 6.80. 
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3.3 Critical Area 2: Conditions, Goals & Objectives for Mill Creek at RM 10.66, 

11.62 and 11.85 

3.3.1 Detailed Characterization 
  

Non-point sources of pollution in the Mill Creek Watershed are typical of its urban environment and include 

sediment, bacteria, pesticides, fertilizer, other organics, and inorganic pollutants.   

As previously mentioned, Mill Creek, with an area of 19.26 square miles is designated as an urban HUC12. 

The majority of the land in this sub-watershed is fully developed (95.9%). The 3.4% forest cover is located 

mainly near the waterways which allows for some restoration potential throughout its stretches of streams 

(Figure 40).  

Figure 40: Mill Creek Watershed-Land Use % Graph 

 
 

Table 18: Mill Creek Watershed land use percentage 

3.3.2 Detailed Biological Conditions 

Three sampling sites monitored by OEPA are receiving very low scores in all categories at RM 10.66, 11.62, and 

11.85.  IBI, ICI, and QHEI scores in the Mill Creek watershed are in non-attainment status of the designated 

WWH aquatic life use. See Figure 26 Critical Areas map.  

96%

3%1%0%0%

Mill Creek Land Use Percentage
Total Area: 19.26 sqm 

Developed Forest Grass/Pasture Row Crops Other

Land Use Percent 

Developed 95.9 

Forest 3.4 

Grass/Pasture 0.7 

Row Crops 0 
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Table 19: OEPA Non-Attainment Sites in Critical Area 2 

Sampling 

Year 

Station Name Station 

ID 

River 

Mile 

QHEI 

Score 

Habitat 

Index of 

Biotic 

Integrity  

(IBI) Score 

Invertebrate 

Community 

Index (ICI) Score 

Drainage 

Area 

(sqm) 

2011 Mill Creek at 

Beachwood @ 

Harvard 

301195 10.66 51 20  

(Poor) 

24 (Fair) 2.2 

2011 Mill Creek at 

Beachwood @ 

Chagrin Rd. 

301194 11.62 55.5 15  

(Very Poor) 

22 (Fair) 0.9 

2011 Mill Creek @ 

Haliburton Rd. 

302012 11.85 51.8 12 

(Very Poor) 

N/A 0.7 

 

An additional site where biological data has been collected by NEORSD that is within the boundaries of Critical 

Area 2 is at RM 10.13. Data is listed in the tables and figures below are highlighted for this site. Also see: Figure 

22  

The fish community on Mill Creek has been assessed by NEORSD at each site using longline and backpack 

electrofishing techniques. The WWH IBI criterion in the Erie-Ontario Lake Plain (EOLP) ecoregion is 40 for 

headwater sites.  A site is considered in non-significant departure if it is within 4 IBI units of the criterion.  

Therefore, an IBI score of 36 is considered to be in attainment. 
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Table 20: Mill Creek IBI Results 2014- Highlighting RM 10.13 

    *NEORSD 2014 report for Environmental Monitoring Data 

 

 

 

 

 

 

2014 Mill Creek IBI Results 

River Mile Pass IBI 

Score 

Narrative Rating Total No. of 

Species 

No. of Native 

Species 

% Tolerant 

Species 

No. of fish 

collected 
10.13 1 20 Poor 2 2 100 22 

8.30 1 22 Poor 4 4 99.5 217 

6.80 1 22 Poor 3 3 100 106 

3.15 1 22 Poor 2 2 100 329 

Mill Creek Falls 

2.75 1 30 Fair 7 7 46.3 307 

0.70 1 38 Marg. Good 12 12 35.1 581 

0.70 2 36 Marg. Good 12 11 31.2 1345 

0.12 1 36 Marg. Good 11 11 31.9 213 

0.12 2 42 Good 16 16 22.1 1141 

WWH Criterion IBI units ≥ 40 

Non-significant departure from WWH criterion >36 IBI units 
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Figure 411: Mill Creek IBI Scores (2014) Highlighting RM 10.13 

 
 

 

 

 

 

 

 

 

 

             2014 Mill Creek Index of Biotic Integrity Scores 
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Table 21: Mill Creek Average IBI Scores (1995-2014) 

 

The WWH ICI criterion in the EOLP ecoregion is 34. A site is considered in non- significant departure if it is within 

4 ICI units of the criterion and therefore would also be in attainment. At RM 10.13 ICI Scores are listed as Good 

with a score of 36. 

Comparing the QHEI results to the fish IBI scores, a preliminary conclusion can be made that the 

habitat characteristics are not hindering the fish community, but most likely that fish populations are 

being affected by water quality /pollution problems.  Along with biological sampling and performing 

QHEIs, the NEORSD examined 45 parameters which looked at bacteria and chemicals.  The results 

indicated that high levels of E. coli, fecal coliform, mercury, and copper were present, all which are 

harmful to stream biota.  Over time, QHEI results have been improving; however, due to pollution in 

the watershed, it is unlikely that any further habitat improvements would be beneficial to fish unless 

the water quality stressors are also alleviated. 

 

 

 

 

 

 

Mill Creek Average IBI scores (1995-2014) 

Year RM 10.13 RM 8.30 RM 6.80 RM 3.15 RM 2.75 RM 0.70 RM 0.12 

1995 17 13 16 12 19 19 18 

2007 --- 22 --- --- --- --- 32 

2008 --- 20 --- --- --- --- 24 

2009 --- 22 --- --- --- --- 36 

2010 --- 23 --- --- --- --- 33 

2011 20 22 22 23 31 36 36 

2012 20 22 22 20 30 38 38 

2013 22 22 22 18 38 36 38 

2014 20 22 22 22 30 37 39 

WWH Criterion ≥ 40 IBI units 

Non-significant departure from WWH criterion >36 IBI units 
*NEORSD 2014 report for Environmental Monitoring Data 
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Table 22: Mill Creek ICI Scores Comparison (1995-2014) 

 

3.3.3 Detailed Causes and Associated Sources for Critical Area 2 

Causes of Impairment: Flow and Direct Habitat Alteration 

Sources of Impairment: Urban Runoff/Storm Sewers, Municipal (Urbanized High Density Area) 

Streams in the Mill Creek Watershed have a history of being impacted by a number of factors including 

channelization, dumping of rip-rap into stream channels, pollution, damming, and runoff .For these reasons, 

many miles of stream channel have been degraded, lost functionality or have been impaired to the point where 

they are unable to serve as habitat for biota.  Because of this, stream and habitat restoration projects as well as 

Action Plans, survey reports and assessments have played an important part in identifying problems, 

determining solutions, and restoring habitat for the watershed.  

Mill Creek has over 20 miles of open stream channel along with 3.4 miles of culverted stream and 30.7 miles of 

piped stream channel (including storm sewers). An example of this can be seen at Mill Creek with a tributary 

emerging from a culvert near Highland Park Golf Course in Critical Area 2 (Figure 42).  Culverted and piped 

stream channels impact water flow by increasing flow rate and volume, as no riparian areas or wetlands are 

present to dissipate some of the flow.  There are also open portions of stream within the Mill Creek Watershed 

that have been channelized and undergone other channel modifications, for example the natural bottom has 

Mill Creek ICI Scores or Narrative Ratings Comparisons 

Year RM 10.13 RM 8.30 RM 6.80 RM 3.15 RM 2.75 RM 0.70 RM 0.12 

1995 22 --- --- --- 38 20 18 

1999 --- --- --- --- --- --- 32 

2000 --- --- --- --- --- --- 28 

2001 --- --- --- --- --- --- 12 

2002 --- 17 --- --- --- --- 30 

2003 --- 3 --- --- --- --- 9 

2004 --- 16 --- --- --- --- 10 

2005 --- 10 --- --- --- --- 28 

2006 --- 7 --- --- --- --- 20 

2007 --- 14 --- --- --- --- 22 

2008 --- 21 --- --- --- --- 31 

2009 --- 24 --- --- --- --- 34 

2010 --- 30 --- --- --- --- 28 

2011 32 Fair Poor Poor 40 34 Fair 

2012 36 38 30 34 40 36 38 

2013 28 24 28 26 Fair Fair Fair 

2014 36 38 26 28 Fair 30 Marg. Good 

WWH criterion is ≥ 34 ICI units 

Non-significant departure from WWH criterion is ≥30 ICI units 

--- No ICI score or narrative rating available 
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been replaced with concrete (Figure 43). As with piping, ditching and other channel modifications, water 

velocities and volumes increase which in turn increases channel erosion rates. 

Figure 422: Mill Creek tributary emerging from a culvert near Highland Park Golf Course 

 

 

Figure 433: Ditched portion of Mill Creek with a concrete channel 
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The 12.2 mile main stem of Mill Creek is highly variable in abiotic characteristics (flow, substrate, in-stream 

cover) from the headwaters in the northeast to the confluence with the Cuyahoga River in the southwest. In 

order to evaluate in-stream characteristics and determine the quality of the stream and its ability to provide 

habitat for stream biota, survey personnel can use two (2) matrices to measure stream quality: 1) Headwater 

Habitat Evaluation Index (HHEI), and 2) Qualitative Habitat Evaluation Index (QHEI).  The HHEI is employed to 

examine the quality of headwater streams (streams with less than 40 centimeter pool depth and less than 1 

square mile drainage area).  The QHEI is used in streams with watersheds greater than 1 square mile. 

In 2011, the NEORSD performed QHEIs at ten (10) sites throughout the Mill Creek main stem from river mile 

11.85 in the headwaters to river mile 0.12 near the confluence with the Cuyahoga River.  QHEI results 

determined that 5 of the 10 sites scored a ‘good’ rating while two (2) sites received a ‘fair’ rating.  Three (3) sites 

received an ‘excellent’ rating.  These results indicate that Mill Creek contains adequate to excellent habitat 

characteristics for fish present in Mill Creek.  The QHEI sites and narrative ratings are shown on Table 23. 

Table 23: NEORSD 2011 QHEI results from the Mill Creek main stem 

 
In just a few years considerable impacts to the stream water quality are indicated through the 
QHEI sampling program. As seen in the Table 8 below between the years of 2011, RM 10.13 in 
Critical Area 2 received an excellent narrative rating with a score of 81.75. In 2014, this same 
site received a score of 61.00. At this rate, if erosion continues it is in danger of receiving a score 
of less than 55, which would indicate that sufficient habitat does not exist to support a fish 
community that attains the WWH criterion.   
 
Table 24: Mill Creek QHEI (1995-2014) 

 

RM QHEI Score Narrative Rating RM QHEI Score Narrative Rating 

11.85 52.25 Fair 6.8 61.00 Good 

11.52 55.50 Good 3.15 63.00 Good 

10.7 51.00 Fair 2.75 74.25 Excellent 

10.13 81.75 Excellent 0.7 69.75 Good 

8.3 71.50 Excellent 0.12 68.00 Good 

Mill Creek QHEI scores 

Year RM 10.13 RM 8.30 RM 6.80 RM 3.15 

M
il

l 
C

re
ek

 F
al

ls
 RM 2.75 RM 0.70 RM 0.12 

1995 78.00 74.00 62.25 70.25 69.50 70.50 72.00 

2011 81.75 71.50 61.00 63.00 74.25 69.75 68.00 

2012 73.00 72.00 63.50 63.00 73.25 72.50 64.75 

2013 70.25 72.00 63.50 60.50 78.00 66.00 64.50 

2014 61.00 74.00 65.00 67.00 82.50* 66.50 66.00 

* Score obtained after the field season (10/23/14) 
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The most upstream site, RM 10.13, continues to show considerable erosion. The alluvial gravel substrate has 

been washed out from the majority of the lower fish zone and the exposed hardpan is evident. In addition, the 

stream is starting to take out a hill that protects a storm water dry basin. The continued erosion is the major 

cause for the lower score.  

Due to increased water flow during flood events, areas of Mill Creek that are not culverted are subject to 

increased rates of bank erosion (Figure 44).  While this is common in many urbanized watersheds, the status of 

many of these streams could present constraints in meeting Ohio water quality standards.  Modifications to 

stream channels can also make restoration projects difficult in determining where efforts should be focused.   

Figure 444: Erosion along Mill Creek exposing roots 

 

 
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 in 

the Mill Creek watershed have been from combined sewer overflows.  But this has been eliminated due to the 

construction of the Mill Creek interceptor in 2011.  Thus now most of the sources of nutrients in the watershed 

is from poor land use practices.  The Lower Cuyahoga TMDL lists the recommendations on nutrient targets. 

Referencing a table previously shown in Section 3.2.3 shows the results of water quality testing done by the 

Northeast Ohio Regional Sewer District and the exceedances for E. Coli at RM 10.13.   

Mill Creek experiences very high sediment loading caused from significant increases in storm water loading.  On 

average the watershed has a 36% impervious cover causing very high velocity that in turn cause stream bank 

erosion.  Most tributary streams and the main stem itself are becoming incised as the increased water volumes 

scour the stream banks causing major sedimentation issues.  Other sources are from, utility work, development 

and poor storage of spoils during and after construction too.  
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3.3.4 Outline Goals and Objectives for Critical Area 2 for Mill Creek HUC-12 

The overarching goal for this NPS-IS plan is to improve the IBI, ICI, and QHEI scores in the Mill Creek watershed 

so that sites in non-attainment status can reach full attainment of the designated WWH aquatic life use. Mill 

Creek is in non-attainment at the sites farthest upstream. The fish community and macroinvertebrate 

community does not meets WWH standards. 

As stated previously, Mill Creek has highly modified stream channels as the result of urbanization that led to the 

increased amount of storm water being introduced into the watershed.  This then has led to the eroding of the 

stream banks and the loss of riparian zones.  Additionally, the Mill Creek Watershed has experienced major 

stream modifications due to the desire to develop the land for residential, commercial and industrial endeavors. 

Historically, many of the areas now built out were vast wetland complexes.  Major attention and restoration 

work is currently underway to restore the Mill Creek riparian corridor to allow for floodplain access and habitat 

restoration.  

Goal 1.2: Achieve QHEI score of at least 55 at RM 10.66 

 NOT ACHIEVED: Site currently has a QHEI score of 51. 

Goal 2.2: Achieve IBI score of 36 at RM 10.66 

 NOT ACHIEVED: Site currently has an IBI score of 20. 

Goal 3.2: Achieve ICI score of 30 at RM 10.66 

 NOT ACHIEVED: Site currently has an ICI score of 24. 

Goal 4.2: Protect Mill Creek by maintaining a QHEI score of at least 55.5 of at RM 11.62. 

 ACHIEVED: Site currently has a QHEI score of 55.5. 

Goal 5.2: Achieve IBI score of 36 at RM 11.62 

 NOT ACHIEVED: Site currently has an IBI score of 15. 

Goal 6.2: Achieve ICI score of 30 at RM 11.62 

 NOT ACHIEVED: Site currently has an ICI score of 22. 

Goal 7.2: Achieve QHEI score of at least 55 at RM 11.85 

 NOT ACHIEVED: Site currently has a QHEI score of 51.8 

Goal 8.2: Achieve IBI score of 36 at RM 11.85 

 NOT ACHIEVED: Site currently has an IBI score of 12. 

Goal 9.2: Collect data at sampling site and achieve ICI score of 30 at RM 11.85 

 NOT ACHIEVED: Site currently does not have data collected for an ICI score. 
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Objective 1.2:  Restore and reconnect 4500 linear feet of stream in Mill Creek. 

Objective 2.2: Restore 20 acres of floodplain in Mill Creek  

Objective 3.2: Plant 20 acres of riparian area along Mill Creek and its tributaries.  

Objective 4.2: Remove invasive species on 9 ½ acres of category-2 wetlands in Mill Creek. 

As explained in detail above, Critical Area 2 is impaired by direct habitat and flow alteration causing erosion 

which alters habit for fish and macroinvertebrates, and adds sediment to the watershed due to land 

development and urban runoff.  Other impacts from channelization and runoff laced with contaminated 

sediments is an issue as well. A number of restoration efforts have been carried out to re-establish stream and 

riparian habitats.   

One such restoration effort occurred at the Highland Park Golf Course (Figure 45).  This restoration project re-

created sinuosity in a ditched portion of a Mill Creek tributary, as well as, restored riparian habitat and replaced 

natural substrate in the channel.  This restoration effort helped to alleviate flooding, reduce sediment transport 

by establishing riparian wetlands and decrease erosion rates along the stream banks. Led by the Northeast Ohio 

Regional Sewer District, The City of Cleveland, the Village of Highland Hills, and the Mill Creek Watershed 

Partnership, a project to restore a degraded and channelized section of Mill Creek began in March 2016. 

Floodplain and wetland restoration, 4000 linear feet of stream restoration, removal of 1 dam and 1 in-stream 

barrier, and a section of stream was that was culverted is restored to its natural features. 

This completed project in Highland Park Golf Course stream restoration helps support our decisions with respect 

to the objectives listed above. 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.neorsd.org/
http://www.neorsd.org/
http://www.city.cleveland.oh.us/
http://www.vhhohio.org/
http://www.millcreekpartnership.org/
http://www.millcreekpartnership.org/
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Figure 455: Mill Creek tributary in Highland Park Golf Course-restored stream channel and riparian buffer 

 

The Highland Park Golf Course Restoration Site and Highland Park Golf Course Downstream of Restoration Site 

(Figure 46) scored the highest narrative rating of a Class III PHWH (Primary Headwater Habitat.   

Figure 466: Highland Park Golf Course downstream of restoration site 
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As these objectives are implemented, water quality monitoring (both project related and regularly scheduled 

monitoring) will be conducted to determine progress toward meeting the identified goals (i.e., water quality 

standards). These objectives will be reevaluated and modified if determined to be necessary. For instance; many 

agricultural BMPs can be “stacked” (a systems approach) that will also incrementally improve the quality and 

quantity of runoff and drainage waters and in-stream water quality.  

When reevaluating, the committee will reference the Ohio EPA Nonpoint Source Management Plan Update 

(Ohio EPA, 2013), which has a complete listing of all eligible NPS management strategies to consider including:  

- Urban Sediment and Nutrient Reduction Strategies;  

- Altered Stream and Habitat Restoration Strategies;  

- Nonpoint Source Reduction Strategies; and  

- High Quality Waters Protection Strategies 

Chapter 4: Projects and Implementation Strategy 

4.1 Projects and Implementation Strategy Overview Tables for Critical Areas 1& 2 

Below are the projects and evaluation needs currently believed to be necessary to remove the impairments to 

the Mill Creek HUC-12 as a result of the identified causes and associated sources of nonpoint source pollution.  

Because the attainment status is based on biological conditions, it will be necessary to periodically re-evaluate 

the status of the critical area to determine if the implemented projects are sufficient to achieve restoration.  

Time is an important factor to consider when measuring project success and overall status.  Biological systems in 
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some cases can show positive or negative response in a reasonable time frame.  But others may take longer to 

show recovery.  There may also be reasons other than nonpoint source pollution for the impairment.  Those 

issues well need to be addressed under different initiatives, authorities or programs which may or may not be 

accomplished by the same implementers addressing the nonpoint source pollution issues. 

The project described in the Overview Table below have been prioritized using the following three step 

prioritization method: 

Priority 1: Project specifically address one or more of the listed Objectives for the Critical Area. 

Priority 2: Project where there is landowner willingness to engage in the project that is designed to  

  address the causes and sources of impairment or where there is an expectation that such  

  potential projects will improve water quality in the Mill Creek HUC-12. 

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

  online survey and periodic stakeholder meetings will be evaluated for correlation between  

  known causes and sources and potential for inclusion in the NPS-IS.



For Mill Creek HUC-12 ( 041100020601) 

Applicable 

Critical 

Area  

Goal Objective 
Project 

# 

Project Title 

 

Lead 

Organization 

 

Time Frame  

 

Estimated 

Cost 

 

Potential/Actual 

Funding Source 

 

Urban Sediment and Nutrient Reduction Strategies 

1 

1.1, 

2.1, 

3.1 

1.1, 2.1, 

3.1 
3 Kerruish Basin 

NEORSD 

City of 

Cleveland  

City of 

Warrensville 

Heights 

 

1-3 years $518,000 
319; WRRSP; GLRI; 

Local Match 

1 

1.1, 

2.1, 

3.1 

7.1, 8.1 1 Wolf Creek Stream Restoration  
Cleveland 

Metro Parks 
1-3 years $150,000 

319; WRRSP; GLRI; 

Local Match 

1 

1.1, 

2.1, 

3.1 

2.1,5.1, 

6.1 
2 Garfield Reservation Bio-retention 

Cleveland 

Metro Parks  
1-3 years $140,000 

319; WRRSP; GLRI; 

Local Match 

 

2 
1.2-

9.2  

1.2, 2.2, 

3.2 
5 

Patterson Parkway Stream 

Restoration 

City of 

Warrensville 

Heights 

1-3 years $180,000 
319; WRRSP; GLRI; 

Local Match 
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Altered Stream and Habitat Restoration Strategies   

1 

1.1 

2.1, 

3.1,  

 

1.1,2.1, 

3.1 
3 Kerruish Basin 

NEORSD 

City of 

Cleveland  

City of 

Warrensville 

Heights 

 

1-3 years $518,000 
319; WRRSP; GLRI;  

Local Match 

1 1.1 

2.1, 

3.1,  

 

7.1, 8.1 1 Wolf Creek Stream Restoration Cleveland 

Metro Parks 

1-3 years $75,000 319; WRRSP; GLRI; 

Local Match 

1 1.1 

2.1, 

3.1, 

 

2.1,4.1 4 Greenhurst Road Bridge removal City of Maple 

Heights 

1-3 years $180,000 319; WRRSP; GLRI; 

Local Match 

2 1.2-

9.2 

1.2, 

2.2,3.2  

5 Patterson Parkway Stream 

Restoration Project  

City of 

Warrensville 

Heights 

1-3 years $180,000 319; WRRSP; GLRI; 

Local Match 

2 1.2-

9.2 

1.2, 2.2, 

3.2 

6 South Point Hospital Stream 

Restoration Project 

Cleveland 

Clinic 

3-7 years $980,000 319; WRRSP; GLRI; 

Local Match 

2 1.2-

9.2 

2.2,4.2 7 Mt. Zion Wetland Restoration 

Project  

Village of 

Highland Hills 

1-3 years $50,000 319; WRRSP; GLRI; 

Local Match 

2 1.1 

2.1, 

3.1, 

7.1, 8.1 8 Mill Creek Stream and Floodplain 

Restoration Phase 1 

Village of 

Highland Hills 

1-3 years $438,130 319; WRRSP; GLRI; 

Local Match 



4.2 Project Summary Sheets 

These summary sheets provide the essential nine elements for short-term and/or next step projects that are in 

development and/or in need of funding.  As projects are implemented and new projects developed, these 

sheets will be updated.  Any new summary sheets created will be submitted to the state of Ohio for funding 

eligibility verification (i.e., all nine elements are included). 

Nine 

Element 

Criteria 

Information needed Explanation 

n/a Title Kerruish Park Stream Restoration  

criteria 

d 

 

Project Lead 

Organization &  

Partners 

NEORSD 

City of Cleveland 

City of Warrensville Heights 

Cleveland Water Pollution and Prevention  

criteria 

c 

HUC-12 and Critical 

Area 

 04110002 05 01 

Critical Area #1 

criteria 

c 

Location of Project Located within Kerruish Park  

41.425774, -81.557632 

n/a Which strategy is 

being addressed by 

this project? 

Urban sediment and nutrient reduction, restore streams using natural 

channel design methods, removing two low head dams and restoring 

natural flow, and connecting the stream with the adjacent floodplain.  

criteria f Time Frame Short-term (1-3 years) construction with ongoing monitoring and public 

education and outreach.  The project is at 30% design level so shovel 

ready.  

criteria 

g 

Short Description Mill Creek Watershed Partnership would like to restore approximately 

2,000 linear feet of Mill Creek upstream of the Kerruish retention basin. 

The project area will be referred to as Kerruish. 

As part of the stream restoration design process Biohabitats, Inc. 

performed an evaluation of the project corridor, including a literature 

review for site conditions, hydrologic and hydraulic analysis, stream 

morphology, and limited ecological parameters including wetlands and 

vegetation.  The site evaluation informs the design process by providing 

information on existing infrastructure and ecological, geomorphic, and 

hydrologic conditions.  These conditions are used when creating the 

preliminary design drawings and documentation by establishing a basis on 

which to design the channel cross section, in-stream structures and 

stream habitat, riparian vegetation and wetlands. 
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The preliminary design will improve upon the existing site conditions 

mentioned above, while meeting the established goals of the project: 

- Provide more storage for the Kerruish detention basin 

- Improve water quality 

- Provide fish passage 

- Reduce sedimentation in the detention basin 

- Reduce deposition of woody debris in the detention basin 

The watershed of Mill Creek has had a steady increase in development 

over time, which has resulted in increased impervious surfaces in the 

watershed and a shift in the hydrology of the channel to a more flashy, 

urbanized condition.  Increased development has also directly impacted 

the channel through straightening, to accommodate human land-uses. 

The channel is adjusting its pattern, profile, and section to accommodate 

the new discharge regime, the installation of the dam downstream and 

subsequent channel alterations.  This response is manifested in excess 

sedimentation at the downstream end, erosion at the upstream end, and 

disconnection from the floodplain.  

criteria 

g 

Project Narrative The restoration concept is intended to address ongoing issues with Mill 

Creek at the retention basin at Kerruish Park, specifically providing more 

storage during storm events, reducing sedimentation and deposition of 

woody debris in the basin, improving water quality, and providing fish 

passage. 

Mill Creek would be rehabilitated by raising the channel invert to 

reconnect the channel to the existing floodplain, excavating the floodplain 

where feasible, constructing sand seepage berms across the floodplain, 

and removal/modification of a low-head dam. This concept would also 

establish native riparian woody vegetation along the right stream bank, 

where it is currently absent, to take advantage of the benefits provided by 

a natural forest buffer to slow overland flow and capture woody debris, 

process nutrients and sediment from the channel, and eventually provide 

shading to the stream. 

Within the stream channel, numerous pools and riffles would be 

constructed to improve habitat for both fish and macroinvertebrates. 

Riffles provide spawning habitat and cover for species that are adapted to 

higher velocities (e.g. dace and darters), and habitat for a variety of 

macroinvertebrates. Pools provide cover for species adapted for lower 

velocities (e.g. sunfish and common shiner). Pools and riffles would be 
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designed to accommodate the stream’s urban hydrology and remain 

stable through a range of flow conditions. Step pools would most likely be 

installed at the downstream end of the restored reach to reconnect the 

new higher streambed elevation to the existing lower streambed 

elevation. 

The floodplain would be excavated and graded to stable angles and 

further stabilized with native shrub and tree vegetation including willows, 

dogwoods, alders, cottonwoods, sycamores, and silver maples. It is 

anticipated that the floodplain would be designed to be inundated with 

stormwater numerous times during the year. Woody vegetation can 

quickly form a dense rootmat that is resistant to erosive stream shears 

and velocities. The above ground mass will serve to capture and process 

nutrients, woody debris, other pollutants, and sediment, shade the 

stream, and provide habitat for terrestrial wildlife. These plants are very 

resilient to stream flows and require little, to no maintenance. 

Beyond the channel banks a number of low, sand seepage berms would 

be constructed across the floodplain to help ensure that stormwater slows 

down on the floodplain. The low berms will be composed of sand and 

hardwood mulch. The sand will allow water to infiltrate through the 

berms to ensure water does not pond in the floodplain for extended 

periods. The hardwood mulch provides organic matter to enhance 

microbial activity and support vegetation on the berms. 

Finally, the concept calls for the removal of an existing low-head dam 

which is inhibiting fish passage on Mill Creek. If there is infrastructure 

housed within the dam structure and removal is not feasible, then the 

structure would either be modified or incorporated into a rock 

ramp/constructed riffle structure to allow fish passage.   

criteria 

d 

Estimated Total cost Overall Conceptual Cost Estimate (assuming design-bid-build): $518,000  

Construction/Planting Services/20% Construction Contingency - $370,000  

Design/Permitting//H&H/Survey/Construction Oversight/Monitoring 

Services - $148,000 

criteria 

d 

Possible Funding 

Source 

WRRSP Grant, Section 319 Grant, GLRI and USFWS 

criteria 

a 

Identified Causes and 

Sources 

Causes of impairment: 

• Nutrients 

• Direct habitat alterations 

• Siltation 
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• Flow alteration 
 

Sources of impairment: 

• Streambank modification 

• Land development/suburbanization 

• Urban runoff/storm water 

• Removal of riparian vegetation 

criteria  

b & h 

 

Part 1: How much 

improvement is 

needed to remove the 

NPS impairment for 

the whole Critical 

Area? 

With the goal being to achieve an IBI scores of 36 at RM 6.80 and the site 

currently has a score 22; and with the goal being to improve the current 

ICI score of 26 to reach the water quality attainment standard score of 30 

at RM 6.80; and with the goal being to maintain a QHEI score of 63 or 

greater at RM 6.8. Reasonable objectives are: 

Objective 1.1:  Restore 6 acre of wetlands and floodplain in Mill Creek. 

Objective 2.1: Restore and reconnect 3400 linear feet of stream in Mill 

Creek. 

Objective 3.1:   Remove 2 low-head dams in Mill Creek. 

Part 2: How much of the 

needed improvement for 

the whole Critical Area is 

estimated to be 

accomplished by this 

project?  

• 6 acres of the 6 acres of wetland and floodplain restored in Mill 

Creek of objective 1.1, will be met (100%) 

• 2,000 linear feet of the 3,400 linear feet restored and reconnected 

of objective, 2.1 will be met (59%) 

• 2 of the 2 low-head dams removed in Mill Creek of objective 3.1, 

will be met (100%) 

Goals: There is recognition that there is lag time associated with nonpoint 

source-related projects and measured stream response.  It is expected 

that the restoration project will maintain or improve the QHEI score, 

currently scoring 63, with incremental increases in the IBI and ICI scores 

for the next several years thereafter. RM 6.8 site currently has an IBI score 

of 22, with goals to achieve at least an IBI score of 36 and also to achieve 

an ICI score of at least 30, currently with an ICI score of 26. 

 Part 3: Load Reduced? Based on the U.S. EPA Region 5 model, the restoration will remove an 

estimated; Nitrogen:  1391 lbs./year; Phosphorus:  1182 lbs./year; 

Sediment:  2365 lbs./year.  

criteria i How will the 

effectiveness of this 

project in addressing 

the NPS impairment 

be measured? 

If the project is funded the monitoring will be completed by the sub-

contractor for the period as depicted by the required 401 and 404 

permits. There after we anticipate staff from the OEPA-DSW Ecological 

Assessment Unit will perform both pre- and post-project monitoring.  
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criteria 

e 

Information and 

Education 

The public outreach and information plan for this project will involve the 

creation of one project fact sheet, one press release, one website, and 

one newsletter. Information will also be shared via the following:  

installation of a project sign, development of an informational display, two 

tours, two field days, and one workshop. 

 

Nine 
Element 
Criteria 

Information needed Explanation 

n/a Title Mill Creek Stream and Floodplain Restoration Phase 1 

criteria d 
 

Project Lead 
Organization & Partners 

Village of Highland Hills 

West Creek Conservancy 

City of Cleveland 

Northeast Ohio Regional Sewer District  

criteria c HUC-12 and Critical Area 041100020601 

Critical Area #2 

criteria c Location of Project 1,150 linear feet of stream channel and six acres of associated floodplain between 

Harvard Road and Mill Creek Boulevard. @ 41°26'58.0"N 81°31'37.5"W 

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

Urban sediment and nutrient reduction, restore streams using natural channel design 

methods, stream floodplain restoration grading, and erosion control. 

criteria f Time Frame June 2018 through June 2021.  Short-term (1-3 years) construction with ongoing 

monitoring and public education and outreach.   

criteria g Short Description The Village of Highland Hills will restore 1,150 linear feet of stream channel and six 

acres of associated floodplain in the Village of Highland Hills which lies within an 8.7-

acre parcel owned by the City of Cleveland. This stream is highly degraded, incised to 

a 20+ft bank on the left bank, creating a cache of sediment downstream from the 

project site. This restoration will rectify that issue. 

 

The design improves upon the existing site conditions mentioned above, while 

meeting the established goals of the project: 

- Reduce sedimentation  

- Improve water quality 

- Improve riparian habitat QHEI metric 

- Slow stream velocities during storm and reduce stream energy 
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The channel is adjusting its pattern, profile, and section to accommodate the new 

discharge regime and subsequent channel alterations.  This response is manifested in 

excess sedimentation, erosion, and disconnection from the floodplain. The proposed 

floodplain reconnection will make a more naturalistic formation of the habitat, 

creating a regime that is reminiscent of what will reduce the stress downstream. 

This project builds upon the Highland Park Restoration (directly upstream) that was 

completed in 2015, and is a catalyst for the extension of this restoration to the 

Patterson Parkway Restoration (noted in the spreadsheet in this plan). 

 

 

criteria g Project Narrative Ultimate restoration and enhancement of the stream corridor would serve to 
enhance the overall value of the property and greatly improve the ecosystem services 
provided by the stream and floodplain.  Channel restoration in this segment will 
require a combination of elevating the invert of the channel and floodplain grading to 
reestablish a floodplain connection.  Minor channel realignment will also be 
performed in specific areas to establish a stable meander pattern and to create a 
more direct approach to the Mill Creek Boulevard culvert. 
 
Mill Creek Stream and Floodplain Restoration Phase 1 is designed to address the 
hydrology, geomorphology, chemical water quality, overall stream quality, and social 
problems the current stream channel and floodplain possess.  Past clearing activities 
have left the stream banks with very little to no stabilizing, woody vegetation and 
flashy, urban hydrology, thus exacerbating erosion.  To combat this issue, the stream 
invert will be raised, the floodplain will be graded to buffer against flashy flows, and a 
total of 1150 l.f. of stream will be restored back to a naturalistic state. This floodplain 
reconnection will slow the force of water downstream before reaching the over 

Mill Creek Stream and Floodplain Restoration Phase 1 Conceptual Design 
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developed Mill Creek Watershed. This project, being directly after a successful 
restoration project and upstream from another potential “phase 2”, is a prime 
candidate for a successful urban stream restoration. The bank will be pulled back, 
creating a vegetated bank and floodplain that is needed for the amount of flow that 
passes this stretch of stream. 
 
Currently the stream is undergoing meander pattern and profile adjustment with the 
only stable substrate being concrete rubble and the in-stream cover is sparse.  The 
stream slope will be stabilized, and a new appropriate meander pattern will be 
constructed.  Native woody vegetation will be planted along the stream banks to help 
the overall geomorphology of the area.  To improve QHEI metrics, rubble will be 
removed, and a stable riffle habitat will be constructed.  4+acres of newly planted 
native vegetation on the expanded, reconnected floodplain will capture and process 
sediment and pollutants. 
 
The sampling results from 2017 immediately upstream for the overall stream and 
riparian quality are not in attainment of biological water quality criteria.  
Macroinvertebrate scores are “fair”, and are limited by sanitary sewer overflows, 
which will be remedied as they are identified.  Herbaceous and shrub layers dominate 
the riparian vegetation.  Riparian wetlands are being drained by the stream since the 
stream does not support floodplain wetland hydrology. To improve these conditions, 
stable riffle substrate will be constructed to support a more diverse 
macroinvertebrate community.  2+acres of riparian vegetation will be augmented 
with more diverse herbaceous, woody shrub, and tree layers.   
 
Restored and elevated stream invert will allow a better connection with the 
floodplain thus stream hydrology will help maintain wetland hydrology and vice 
versa.  Floodplain design will include woody debris and “pit and mound” topography 
for greater habitat diversity. 

criteria d Estimated Total cost Overall Conceptual Cost Estimate (assuming design-bid-build):  $438,130 

Subcontract- $262,878 (includes site preparation, erosion and sediment control/ 

stream diversion, stream floodplain restoration grading, and design/permitting.) 

Cash- $175,252 (includes 15% contingency, restoration planting, signage, and 

performance bond) 

criteria d Possible Funding Source 319, GLRI, WRRSP 

criteria a Identified Causes and 
Sources 

Causes of impairment: 

• Nutrients 

• Direct habitat alterations 

• Flow alteration 

 

Sources of impairment: 

• Streambank modification 

• Land development/suburbanization 

• Urban runoff/storm water 

• Removal of riparian vegetation 

criteria  
b & h 

 

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

With the nature and location of the project site, the ICI and QHEI metrics for Aquatic 
Life Use goals are set to be improved or maintained at a score of 30 and 63 
respectively. With the current IC score with a qualitative score of “fair” gives the 
stretch a numerical score of 16. The increased quality and stability of the substrate 
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impairment for the 
whole Critical Area? 

will create a better habitat for macroinvertebrates, with the goal to get to a “good” 
standing. The QHEI that was scored in 2017 showed an overall 61.75. This, to get 
brought up a couple points to 63, will be a result of the structural stability and 
engineering as a result of this restoration.  
Reasonable objectives to expect are: 

Objective 1.2: Restoring 1150lf of stream 

Objective 2.2: Planting 4 acres of floodplain 

Objective 3.2: Planting 2 acres of riparian vegetation. 

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

Objective 1.2  
This project will restore 1150lf of stream. Getting the watershed 25% closer to the 
goal of 4500lf of stream restored.  
 
Objective 2.2: The 4 acres of floodplain in Mill Creek restored as a result of this 
project is 20% of the 20acre goal. 
 
Objective 3.2: The 2 acres of riparian area along Mill Creek restored is 10% of the goal 
of 20acres of riparian vegetation re-established.  
 

Part 3: Load Reductions Nitrogen: 285 lbs./year; Phosphorus:  286,000 lbs./year; Sediment: 35 tons/year. 

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

Pre-project assessments were completed by the Northeast Ohio Regional Sewer 
District. This included ICI and QHEI scores. The effectiveness of this project will be 
measured by both the required post construction monitoring as well as the biannual 
inspections by West Creek Conservancy staff. Any increased plantings or small 
stabilization measures will be stewarded internally by our staff. 

criteria e Information and 
Education 

The public outreach and information plan for this project will involve the creation of 
one project fact sheet, one press release, one website, and one newsletter. 
Information will also be shared via the following:  installation of a project sign, 
development of an informational display, two tours, and five field days. 

 

Works Cited  
Ohio EPA, 2003. Total Maximum Daily Loads for the Lower Cuyahoga River Watershed. Columbus: Ohio EPA. 

Northeast Ohio Regional Sewer District, Water Quality and Industrial Surveillance Division, 2014. 2014 Mill Creek 
Environmental Monitoring: Biological, Water Quality, and Habitat Survey Results. Cleveland, Ohio. 

Ohio EPA, 2016. 2016 Integrated Water Quality Monitoring and Assessment Report: Mill Creek. Columbus: Ohio 
EPA. 

Appendix A: Project & Reports for Mill Creek HUC-12 
 

1. Mill Creek Quarries Restoration Project (completed 2013 by Catholic Cemeteries) 
 

URS has been working in conjunction with the City of Garfield Heights, Catholic Cemeteries at Calvary 
Cemetery, and Garfield Alloys to plan and implement restoration and redevelopment for the abandoned 
quarries.  The quarries site is owned 2/3 by Garfield Alloys, 1/3 by Calvary Cemetery, and Garfield 
Heights who has parks and open space adjoining for a total of about 60 acres.  The quarries vary from 25 
feet to 50 feet in depth.  The City Park is a former landfill and former City Service Center site.  Calvary 
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Cemetery completed a restoration project in 2013 along the section of the quarries that they own.  They 
have filled-in the quarry and restored the section of Mill Creek that flows across their property.   
 
2. Mill Creek Watershed Initiative: Strategies for Total Community Health (Mill Creek Watershed 

Partnership, Cuyahoga County Planning Commission, 2010) 
 

The goals of the Mill Creek Watershed Initiative were as follows:  1) expand awareness to other aspects 
of the life in the watershed, 2) demonstrate that attention to economic development activities that 
support the needs of Mill Creek will brand the whole watershed as healthy, clean and green, 3) show 
that Mill Creek provides a venue for health, wellness and educational activities, and 4) show that storm 
water management can reduce flooding, slow, store and filter water for a healthier Mill Creek and a 
healthier community. 
 
3. Cuyahoga River RAP Delisting Action Plan (2008) 

 
Funding Source: Great Lakes National Program Office 
Recipient: Cuyahoga River Community Planning Organization 
Total Project Cost: $79,421 
Award: $49,421 
Match: $30,000 
The goal of this project are to produce a comprehensive Cuyahoga River Delisting and Restoration 
Action Plan to identify and guide consistent approaches in each tributary and maximize attainment of 
beneficial use recovery.  The plan will identify and integrate community tools and resources that will aid 
in restoration efforts.  Milestones will be developed for the Cuyahoga River and its tributaries to reflect 
the needs of the AOC and to meet Ohio’s minimum delisting targets.  This project will build on the 
efforts of the Cuyahoga River AOC Coordinating Committee Delisting Work Group and Ohio EPA.  The 
final plan will be developed and shared with watershed communities. 
 
 
 
4. Mill Creek Watershed Action Plan (1st Submitted 2007, 2nd Submission January 2015) 

 
2007 WAP was funded by the Ohio Lake Erie Commission, and was worked on by Cuyahoga River RAP, 
Cuyahoga County Board of Health, NEORSD.  The first WAP was submitted to the Ohio EPA for review 
and endorsement in 2007 but did not receive endorsement.  The second WAP has been funded by Ohio 
Sea Grant, NEORSD, West Creek Conservancy, various foundations, Cuyahoga County Planning 
Commission and Cuyahoga County Board of Health.  The plan will be submitted in January 2015 to seek 
endorsement by the Ohio EPA.  
 
5. Mill Creek Restoration Project in Highland Hills (2006)  

 
Funding Source: Ohio EPA 319 
Recipient: Cuyahoga County Board of Health 
Total Project Cost:  $472,266 
Award:  $285,000 
Match: City of Cleveland:  $100,000; CCBH: $72,266; NEORSD: $15,000 
 
6. Mill Creek Watershed Community Action Plan (2006) 
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The Mill Creek Watershed Community Action Plan was intended to be a steppingstone for a state 
endorsed WAP.  The project was divided into four (4) tasks: 1) Comprehensive Planning Process: collect 
all necessary data and provide a complete inventory of existing conditions; 2) Watershed Assessment: 
use all the data collected to provide determinations of the sources and causes of use impairments, 
assess pollutant loadings and identify gaps in information that may preclude future efforts from 
attaining desired goals; 3) Public Involvement Process: building watershed partners and stakeholders 
throughout the watershed including a series of open forums with the public as well as meetings with 
project partners; and 4) Gap Analysis: determine through various data collection procedures what 
additional information is required for a State Endorsed WAP. 
 
7. Augment Wetland Study in the Cuyahoga River Watershed for At Risk Areas (Cuyahoga River 

Community Planning Organization, 2005) 

 

Total Project Cost: $53,525 
The overall objective of this project was to provide support for the assessment of ecological condition of 
wetlands in the Cuyahoga River Watershed.  The project helped:  1) identify critical wetlands that are 
being placed at risk by rapid urbanization and that by their very nature cannot be mitigated; 2) identify 
and confirm locations where environmental opportunity exists to buffer critical wetlands using wetland 
restoration, and 3) build local community interest and willingness to incorporate project findings into 
local land use planning documents and ordinance (e.g., production and consideration of conservation 
based land use scenarios and model ordinance).  
 
8. Mill Creek Phase I Greenway Connector Trail (2004) 

 
Funding Source: ODNR CMAG 
Recipient:  Cleveland Metroparks 
Total Project Cost:  $1.5 million 
ODNR Award:  $90,000 for design (awarded 2004) 
OECA Award:  $150,000 for construction 
National Scenic Byway Award: $300,000 toward construction.  The remaining project cost will be funded 
by the Park District Phase I of the Mill Creek Connector, which will extend from the Towpath Trail at 
Bacci Park to Garfield Boulevard.  Phase II of the project will extend from Garfield Boulevard to Mill 
Creek Falls.  This project will accomplish the design and engineering for the construction of 1.5 miles of a 
2.5-mile all-purpose trail. 
 
9. The Lower Mill Creek Valley Conservation Greenway Report (Biohabitats Inc., 2004) 
 
Funding Source:  Ohio and Erie Canal Way Matching Grants Program (OECA);  
Total Project Cost:  $102,000;  
OECA Award:  $40,000;  
Local Contribution:  $10,000 from Garfield Heights, and the balance financed by Cleveland Metroparks 
This plan (Appendix H) established a comprehensive management approach for the Lower Mill Creek 
Valley.  The study determined the present potential for protection, conservation, enhancement and 
restoration of natural resources, specifically the stream valley corridor as a greenway connecting 
Cleveland Metroparks Garfield Reservation and Ohio & Erie Canal Reservations.  
 
10. Geographic Information System (GIS) Wetland Inventory and Restoration Assessment (Davey 

Resource Group, 2003) Prepared for the Cuyahoga River RAP. 
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A GIS Wetlands Inventory and Restoration Assessment were conducted within the portion of the 
Cuyahoga River Watershed located within Cuyahoga County, Ohio.  The study area included all 
undeveloped lands, public and private.  The total area included in this study is approximately 121,261 
acres.  There are five (5) main sub-watersheds within the study area: Big Creek, Chippewa Creek, Mill 
Creek, Tinkers Creek, and West Creek.  The goal of this study was to identify and map all wetlands within 
the study area.  Invasive plant species, level of disturbance, impacts, and restoration potential were 
noted for all field-checked wetlands.  A computer map and database were created to show the 
approximate location of all inventoried wetlands.  Wetlands with restoration or enhancement potential 
were noted.  
 
11. Mill Creek Waterfall Conservation Project (awarded 2002) 

 
Funding Source: Clean Ohio Round One Projects 
Recipient: City of Cleveland 
Total Project Cost: $976,000 
Clean Ohio Award: $650,000 
The project included the acquisition of land to provide access to riparian corridors and watersheds 
adjacent to Mill Creek and the Mill Creek Waterfall located near the intersection of Broadway-Miles 
Avenue and Warner-Turney Roads on the east side of Cleveland.  The project is located on the Canal 
Way Scenic Byway and within the boundaries of the Canal Way National Heritage Corridor. 
 
12. Kerruish Stormwater Management Facility (City of Cleveland Division of Water Pollution Control, 

1999-2002) 
 

$2.6 million from Ohio Public Works Issue 2.  
Local contributions equaled $336,250.  
Camp Dresser & McKee Inc. was awarded project contract 
This project entailed redesign and construction of the Kerruish Park retention basin in Mill Creek.  City of 
Cleveland was awarded the funds.  
 
 
13. Wetland Delineation Report for Kerruish Park  

(Enviroscience, Inc., 2000) Prepared for City of Cleveland Division of Water Pollution Control. 
Enviroscience, Inc. delineated wetlands between June 14, 2000 and June 26, 2000 for City of 
Cleveland at Kerruish Park in Cuyahoga County. 
 

14. Regional Plan for Sewerage and Drainage - Phase I Study (NEORSD, 1999) 

 

The purpose of this study was to collect and organize existing data related to storm water problems.  
The study was designed to identify: the existing regional storm water drainage network, current 
watershed problems, legal and regulatory issues, funding options, and community awareness and 
concerns regarding storm water regulations and management.  
 
15. DRAFT Regional Intercommunity Community Drainage Evaluation (R.I.D.E) Study (NEORSD, 1999).  

 
This DRAFT report presented a comprehensive management plan for intercommunity drainage within 
the Mill Creek Watershed.  The Regional Intercommunity Drainage Evaluation Study (RIDE) Study 
evaluated Mill Creek and its major tributaries at a watershed scale.  
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16. Public Works Infrastructure Improvement Projects of Areas within Cuyahoga County with Strategic 
Economic Development Potential (URS- Greiner Consultants, 1998) 
 

Report submitted to Build Up Greater Cleveland and the Transportation Task Force, Greater Cleveland 
Growth Association. This report addresses proposed improvements at seven areas within Cuyahoga 
County which have opportunities to attract new business and industries and to provide vitality for 
existing firms. 
 
17. Greater Cleveland Area Environmental Water Quality Assessment (NEORSD, 1987-1998) 

 
Reports document water quality status and improvements due to NEORSD facilities, determine sources 
of environmental disruption and recommendations, and provide a scientifically sound current 
information basis for environmental planning and future abatement projects. 
 
18. Flood Damage Reduction Study Section 205: Mill Creek, City of Garfield Heights, OH (US Army Corps 

of Engineers 1997) 
This study was conducted in March 1997 to look at Mill Creek flooding in the Chaincraft Industrial Area. 
Several flood measures were studied. 
 
19. Mill Creek Watershed Study: Use Attainment Assessment (W2O Inc., 1997)  

 
Prepared for NEORSD and Montgomery Watson. This report is part of the Mill Creek Facility Planning in 
the Mill Creek Interceptor area.  The Use Attainment Assessment Report covers Mill Creek’s designated 
uses and factors affecting recreational and aquatic use designations. 
 
20. NEORSD Mill Creek Long Term Control Plan (1997) 

 
Total Project Cost: $244 million. 
The Mill Creek Long Term Control Plan was completed in 1997 and approved by the Ohio EPA.  
Construction of the multi-faceted project commenced in 1997 and the final stage of construction was 
completed in 2012.  The goal of the Mill Creek Long Term Control Plan is to provide for sewer 
improvements that meet Ohio EPA and US EPA requirements for control of CSOs and reduction of 
pollution, in particular the bacteria discharged to Mill Creek.  The estimated total CSO reduction 
achieved in the Mill Creek Tunnel System is approximately 500 million gallons (MG) in a typical year.  
The CSO reduction lowered the annual overflow volume from 514 MG per year to 13.9 MG per year.  
This equates to a reduction of the number of CSO activations from 70 to < 5 per year.   
 
 
21. Mill Creek Watershed Project: Executive Summary (Montgomery Watson Americas, Inc., 1996)  

 
Prepared for NEORSD, prepared by Montgomery Watson, Metcalf & Eddie and CTE Engineers.  Project 
mission was to understand and document the impacts from stormwater, combined sewers, separate 
sewers and other pollutant sources upon the Mill Creek communities, sewer system, watershed, and 
planning appropriate solutions. 
 
22. Floodplain Evaluation of Mill Creek Cuyahoga County, Ohio (Montgomery Watson Americas, Inc., 

1996)  
 

Prepared for NEORSD, prepared by Water Resources & Coastal Engineering, Inc., under contract with 
Montgomery Watson Americas, Inc.  The purpose of this study was to analyze potential flood risks along 
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Mill Creek.  The floodplain evaluation supports the Mill Creek Facilities Plan, which evaluates existing 
and proposed sewage facilities in relation to pollution sources and the resulting impacts on Mill Creek 
water quality and flooding.  
 
23. Mill Creek Watershed Study: Water Quality Monitoring Report (W2O Inc., 1996) 

 
Prepared for NEORSD and Montgomery Watson. 
This report is part of the Mill Creek Facility Planning in the Mill Creek Interceptor area.  The Water 
Quality Monitoring Report studied: source characterization, water quality characterization, biological 
surveys, and in-stream habitat evaluation. 
 
24. Mill Creek Watershed Study: Water Quality Modeling Report (W2O Inc., 1996)  

 
Prepared for NEORSD and Montgomery Watson. This report is part of the Mill Creek Facility Planning in 
the Mill Creek Interceptor area. The results of previously collected data were used to develop the water 
quality modeling for Mill Creek. This intended purpose of the model was to test the effectiveness of 
alternative facility plans. 
 
25. Mill Creek Stream Restoration in Highland Hills (Cuyahoga River Community Planning Organization, 

1995).  
 

Prepared by Environmental Design Group  
Total Project Cost (Mill Creek):  $175,180 
GLNPO Award:  52,250 
 
26. Cuyahoga RAP  

 

Received a grant from the US EPA Great Lakes National Program Office to provide funds and 

oversight for the design and construction of several bioengineered rehabilitation projects in the 

Cuyahoga River Watershed, including Mill Creek. Bioengineering techniques on Mill Creek included 

stream realignment to create stable meanders, live branch layering, live plantings, rock toe 

protection, vortex rock weirs, root wad revetments, slope stabilization matting, seeding and 

mulching. 


