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Chapter 1: Introduction 

The City of Akron-Little Cuyahoga River HUC-12 (04110002 03 04) is located in central Summit County, 
Ohio. It is a subwatershed of the Little Cuyahoga River, which flows into the Cuyahoga River at River Mile 
(RM) 42.27.  This HUC-12 watershed is 32.6 square miles and includes both the drainage of the Little 
Cuyahoga and a separate drainage area of Plum Creek, which drains to the Fish Creek-Cuyahoga River HUC-
12.  The focus of this plan will be on the western Little Cuyahoga subwatershed that drains to the Little 
Cuyahoga River, which is approximately 19.6 square miles and excludes the eastern Plum Creek 
subwatershed which drains to the Cuyahoga River mainstem to the north. For the sake of simplicity, future 
references to the City of Akron-Little Cuyahoga watershed will be corresponding to this western drainage 
area and not the entire official HUC-12 watershed as currently defined by the National Hydrological 
Dataset (NHD). The majority of the watershed is in Akron with a smaller portion to the east being in 
Tallmadge and a very small portion to the north being in Cuyahoga Falls. It is fed by Wingfoot Lake Outlet-
Little Cuyahoga River (04110002 03 03). It exhausts to Boston Run-Cuyahoga River (04110002 04 05) at the 
same point in the river as Fish Creek-Cuyahoga River (04110002 03 05). The watershed area is 
predominately medium and high-density impervious area. About 7 miles of the Little Cuyahoga River 
passes through the City of Akron-Little Cuyahoga subwatershed. This stream receives water from 
Springfield Lake and Wingfoot Lake in Wingfoot Lake Outlet-Little Cuyahoga River (04110002 03 03) and 
Mogadore Reservoir further upstream in Mogadore Reservoir-Little Cuyahoga River (04110002 03 02).  
Major tributaries in this subwatershed are Camp Brook which has its headwaters in the City of Tallmadge, 
and a portion of the Ohio Canal.  Per the National Hydrological Dataset, approximately 15.97 stream miles 
are present in the subwatershed. 
 

 
Figure 1: Overall map of the subwatershed and upstream drainage 

State and Federal nonpoint source funding is closely tied to strategic implementation-based planning that 
meets U.S. EPA’s nine minimum elements of a watershed plan for impaired waters. The City of Akron has 
taken the lead in authoring this Nine-Element Nonpoint Source Implementation Strategic Plan (NPS-IS). The 
City is working with numerous other groups and municipalities as part of the development of this NPS-IS. 
Numerous reports, studies, and watershed plans have been produced over the last 100 years, including a 
Total Maximum Daily Load (TMDL) report in 2003 (OEPA). 
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1.1 Report Background 

This report was created as a supplemental document to the TMDL report for the Lower Cuyahoga River as a 
means of identifying means for reaching TMDL targets. A number of plans and reports have been 
generated for areas containing the Little Cuyahoga River. The OEPA’s TMDL report for the Lower Cuyahoga 
River in 2003 and Cuyahoga River Area of Concern (AOC) both contain this HUC-12. This NPS-IS was created 
as a supplement to the Total Maximum Daily Loads for the Upper Cuyahoga River (OEPA 2003). This plan is 
aimed to bring the watershed into attainment with the TMDL targets. 
 
A technical support document (TSD) was published in 1998 by the OEPA for the Little Cuyahoga River using 
sampling data from 1996. This document not only summarizes the Little Cuyahoga River, but its major 
tributaries; Union Oil Tributary, Wingfoot Lake Outlet, Roosevelt Ditch, Springfield Lake Outlet, Camp 
Brook, and Ohio Canal.  
 
Additionally, the Little Cuyahoga River is a part of the Cuyahoga River Area of Concern (AOC). As a part of 
the 2012 Areas of Concern Annex of the 2012 Great Lakes Water Quality Agreement, the OEPA identified 
AOCs for areas that had significant impairment of beneficial uses as a result of human activities at the local 
level (Binational 2019). The Cuyahoga River AOC is one of 43 such AOCs. It starts at the head of the Gorge 
Dam pool and includes its tributaries, one of which is the Little Cuyahoga River and its watershed. This AOC 
currently has seven beneficial use impairments (BUIs) identified. Two BUIs were removed in 2017 and 2019 
(EPA 2019). 
 

1.2 Watershed Profile & History 

The Cuyahoga River watershed is located in Northeast Ohio within the Lake Erie Basin, and begins in 
Northeastern Ohio’s Geauga County as two bubbling springs that join about 10 miles to the south near 
Burton. The river flows to the southwest, through thick forests and past rich farm fields, until it reaches the 
more populated urban areas near Akron. At this point, the river hits an east-west continental divide and 
turns sharply northwest, forming the bottom of the “U”. The Cuyahoga River then flows through the 
Cuyahoga Valley National Park (CVNP)—alongside remains of the Ohio & Erie Canal, through the historic 
districts of Peninsula and Boston, and under the historic Station Road Bridge. The river reaches its terminus 
in downtown Cleveland, 100 river miles from its source, but only 30 miles west of its origin. The Cuyahoga 
River receives precipitation and runoff from 810 square miles draining through 19 main stem tributaries as 
it flows through six congressional districts, five counties, and 83 local jurisdictions (National Park Service). 
The Cuyahoga River watershed contains both rural areas and large urban communities such as Akron and 
Cleveland.  
 
The Little Cuyahoga watershed is located in the Erie Drift Plain Type III ecoregion (Omernik, 1987). Once 
largely covered by a maple-beech-birch forest, much of the Erie Drift Plain is now in farms, many associated 
with dairy operations. The Eastern Corn Belt Plains, which border the region on the west, are flatter, more 
fertile, and therefore more agricultural. The glaciated Erie Drift Plain is characterized by low rounded hills, 
scattered end moraines, kettles, and areas of wetlands, in contrast to the adjacent unglaciated ecoregions 
to the south and east that are more hilly and less agricultural. Areas of urban development and industrial 
activity occur locally. Lake Erie’s influence substantially increases the growing season, winter cloudiness, 
and snowfall in the northernmost areas (USGS 2019). The watershed is further subdivided into the Summit 
Interlobate Area and Erie Gorges Type IV ecoregions.  The Summit Interlobate Area is characterized by 
numerous lakes, wetlands, sphagnum bogs, low-gradient streams, kames and kettles, while the Erie Gorges 
ecoregion is characterized by steep, dissected river and stream valleys, found along the Cuyahoga, Chagrin, 
and Grand Rivers in Northeast Ohio. 
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The Little Cuyahoga River is a 17.4 mile river beginning in southwestern Portage County, Ohio and flowing 
west into Summit County where it enters the Cuyahoga River at RM 42.27. Its watershed spans 10 
municipalities in Summit and Portage County (see Table 1). 
 
Table 1: Municipalities in the Little Cuyahoga watershed 

Municipality Type County 
Acres in Little Cuyahoga 
River Watershed 

The City of Akron City Summit 16,734.14 

The City of Cuyahoga Falls City Summit 4.27 

The City of Tallmadge City Summit 4,991.93 

Brimfield Township Township Portage 3,221.21 

Randolph Township Township Portage 200.73 

Rootstown Township Township Portage 6.09 

Springfield Township Township Summit 3,559.17 

Suffield Township Township Portage 9,428.27 

The Village of Lakemore Village Summit 989.13 

The Village of Mogadore (in Portage) Village Portage 345.26 

The Village of Mogadore (in Summit) Village Summit 1,022.56 

 
The eastern portion of the Little Cuyahoga River watershed is fairly undeveloped while the western side is 
heavily developed, impervious, and contains most of downtown Akron.  The Little Cuyahoga River is fed by 
its tributaries: Ohio Canal (RM 2.04), Camp Brook (RM 4.11), Roosevelt Ditch (RM 8.69), Springfield Lake 
Outlet (RM 7.09), Wingfoot Lake Outlet (RM 11.00), and Union Oil Tributary (RM 11.59). The Ohio Canal 
connects Summit Lake and the Little Cuyahoga River by traveling through downtown Akron. It has 
historically received the greatest volume of combined sewer flow. Camp Brook is a small tributary in 
Tallmadge and Akron. The watershed is primarily urban/suburban that has had its channel modified 
throughout most of its length. Roosevelt Ditch is an urban drainage way flowing through high density 
residential neighborhoods. Springfield lake outlet is a small tributary that drains Springfield Lake and has 
primarily urban/industrial land use. Wingfoot lake outlet is a small tributary that drains Wingfoot Lake and 
is primarily rural/suburban with some agriculture land use and a small portion occupied by Industrial 
facilities in the Village of Mogadore. The Union Oil tributary was previously channelized, and as such, the 
habitat is now dominated by modified attributes and is impaired. The channel had limited development 
and sinuosity, substrates were embedded by sand and silt, and cover was composed mostly of overhanging 
vegetation. But, as it is not actively maintained and has a gradient sufficient to foster recovery, the channel 
has reestablished several Warmwater Habitat (WWH) attributes; specifically, cobbles and gravel substrate 
were exposed, woody debris supplied some cover, and several deep pools were formed. 
 
The river has been impacted by industry, CSOs, SSOs, sewage treatment plants, and urban runoff in Akron. 
The 2002 303(d) list assigned a high priority score (9 points) to the Little Cuyahoga River for nutrients, 
siltation, organic enrichments and DO, flow alteration, habitat alterations, total toxics, bacteria, and 
unknown toxicity. At the time of the 2003 TMDL report, the river experienced many chemical WQS criteria 
exceedances, pollutants, spills, and unauthorized discharges, and intermittent toxicity. The Little Cuyahoga 
River is designated as warmwater habitat (WWH) for which it is in non-attainment of water quality 
standards, particularly for fish habitats and dissolved oxygen targets. Poor water quality has led to negative 
impact on fish communities downstream of the Little Cuyahoga River confluence, though efforts to 
eliminate SSOs and control CSOs have led to improved health for these fish communities (OEPA 2003). 
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1.3 Public Participation and Involvement 

Public participation and involvement is a critical component of any planning process and should include not 
only the general public but diverse stakeholders such as local officials, businesses, academia, non-profit 
groups, and other agencies and organizations.  The City of Akron represents over 85% of the watershed 
area and has taken the lead on the planning process, including facilitating and engaging stakeholder 
involvement.  
 
On July 19th 2019, the City of Akron hosted a stakeholder meeting to gather input on the formulation of this 
plan and to identify not only potential projects, but also potential partners for project implementation. 
Representatives from Cuyahoga River Restoration, Summit County Emergency Management Agency, 
Summit County Metro Parks, US Army Corps of Engineers (USACE), and the United States Geological Survey 
(USGS) were present. There was a brief introduction of the watershed and maps were provided to the 
stakeholders to discuss and mark problem areas and locations of possible projects and points of 
collaboration. These maps showed the watershed, rivers and tributaries, critical areas, parks and protected 
land, major bike trails, City-owned parcels, and a general basemap of the area.  
 
A large area of severe streambank erosion was noted at a bend in the river just south of the Hickory Ridge 
Nursing and Rehab Center. Erosion was also noted along the stream through Elizabeth Park and behind the 
houses on Elizabeth Parkway. It was noted that Akron Public Schools has a maintenance garage on the 
north side of the river just east of Route 8 and west of Dan Street and may be a potential project site. 
Representatives from the USGS stated they have funding through the Great Lakes Restoration Initiative to 
provide water quality sampling within the Cuyahoga River AOC as well as other AOC watersheds, and 
possible sample locations were identified. One attendee pointed out that the Well Community 
Development Corporation has a plan for greenspace at Case Street and the Little Cuyahoga River. A large 
parcel of undeveloped property, thought to be an old sand and gravel mine, was identified near the 
confluence of Camp Brook and the Little Cuyahoga River north of Eastwood Avenue. Camp Brook runs 
along the west and north side of this parcel and appears to be channelized through its reach. This parcel is 
currently City-owned, making it a prime opportunity for stream and wetland restoration work. Land on 
either side of the Little Cuyahoga River from its confluence with the Cuyahoga River to Memorial Parkway 
is mainly owned by the City of Akron and exhibits severe streambank erosion. These areas were also 
identified as potential places for stream restoration work. 
 
On August 2nd, 2019, a survey was sent out to stakeholders with a request to return feedback by August 
13th. The survey requested information on key issues in the Little Cuyahoga River, causes of these issues, 
primary locations of these issues, potential projects to address these issues, and interest in pursuing 
funding for these projects. This survey was sent to the following entities: 
 

• Akron Waterways Renewed 

• Bridgestone Americas 

• Cascade Locks Parks Association 

• City of Akron 

• City of Tallmadge 

• Cuyahoga River Area of Concern 

• Cuyahoga River Restoration 

• Cuyahoga Valley National Park 

• Downtown Akron Partnership 

• East Akron Neighborhood Development Corporation 

• Friends of the Crooked River 

• Goodyear Tire and Rubber 

• Northeast Ohio Four County Regional Planning and Development Organization  
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• Office of Integrated Development 

• Ohio & Erie Canalway Coalition 

• Ohio Department of Agriculture 

• Ohio Department of Natural Resources 

• Ohio Environmental Protection Agency 

• Sierra Club 

• Summit County Board of Health 

• Summit County Emergency Management 

• Summit Metro Parks 

• Summit Soil and Water Conservation District 

• United States Army Corps of Engineers 

• United States Geological Survey 

• University of Akron Bath Field Station 

• Western Reserve Land Conservancy 
 
A response from the Ohio and Erie Canalway Coalition was the only response received. The response 
indicated a belief that the key issues affecting the health of the Little Cuyahoga River are development, 
nonpoint source pollution, bank erosion, and litter. These issues were noted to be present in the area by 
Middlebury Run Park and Goodyear Cascade Village by North Street. There was interest in pursuing state or 
federal grant funding to accomplish projects addressing water quality issues in the next 1-3 years.  The City 
of Akron will continue to engage these stakeholders in further iterations of this plan as well as any relevant 
project implementation. 
 
Summit SWCD provides local leadership in the conservation and wise use of soil, water and related 
resources through a balanced cooperative program that protects, restores and improves those resources.  
The City of Akron reached out to Summit SWCD during the development of this NPS-IS for feedback on 
nonpoint water quality issues and watershed planning in the subwatershed.  SWCD staff identified 
streambank erosion, excess stormwater runoff, and the removal of riparian vegetation as key nonpoint 
source problems affecting the water quality in this subwatershed.  They recommended actions such as the 
installation of green infrastructure in non-CSO locations to attenuate stormwater volume and treat 
polluted runoff, stream, wetland, and floodplain restoration, retrofitting of flood control basins to further 
improve water quality, protection of existing streams and wetlands under conservation easements, and 
strengthening local zoning and regulations to more robustly address conservation. In addition, they 
identified locations within the City where they have noted severe streambank erosion.  Summit SWCD is an 
active partner with the City of Akron to maintain erosion and sediment control and stormwater compliance 
throughout the City and will be a valuable stakeholder in identifying and developing future projects for the 
NPS-IS plan.  
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Chapter 2: Watershed Characterization and Assessment Summary 

 

2.1 Summary of Watershed Characterization 

The focus of this NPS-IS plan is on the western 19.6 square mile portion of The City of Akron – Little 
Cuyahoga River watershed (HUC-12 04110002 03 04) that drains to the Little Cuyahoga River and contains 
parts of Akron, Tallmadge, and a negligible portion of Cuyahoga Falls.  The Plum Creek drainage in this 
HUC-12 will be addressed as either a separate NPS-IS or as a future chapter in this NPS-IS. This 
subwatershed drains 19.6 square miles and has its confluence with the Cuyahoga River main stem 
approximately two miles downstream of the Gorge dam. Tributaries in this subwatershed include the Ohio 
Canal (confluence at RM 2), Camp Brook (confluence at RM 4), and several unnamed tributaries. Lock 1 on 
the Ohio Canal is the high point where northward drainage flows to the Little Cuyahoga, and south of Lock 
1 drains to the Tuscarawas River.  This subwatershed contains the majority of downtown Akron, which is 
among the most urbanized and densely populated cities in the state and is cited as a major source of 
pollution for the Cuyahoga River (OEPA 2003). 

 

Figure 2: Aerial map of the subwatershed 

Ecoregion 

The Little Cuyahoga River subwatershed is located within Ohio’s Erie Drift Plain ecoregion. In the City of 
Akron-Little Cuyahoga subwatershed, 64% is in the Summit Interlobate Area ecoregion, which is set apart 
from adjacent ecoregions by its numerous lakes, wetlands, sphagnum bogs, sluggish streams, kames, and 
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kettles. The substrate is typically sandy outwash and till. Mixed oak forests originally dominated well 
drained areas; today, woodland, peatland, agriculture, gravel quarries, and urban-suburban development 
occurs. The Erie Gorges ecoregion makes up the remaining 36% of the City of Akron-Little Cuyahoga 
subwatershed and contains the majority of the Little Cuyahoga River and the entirety of the Ohio Canal. 
This area is characterized as a uniquely steep, dissected area along the Chagrin, Cuyahoga, and Grand 
rivers. Local relief can exceed 500 feet, rock exposures occur, and fluvial erosion rates are high. Originally, 
mixed mesophytic forests were common on well-drained sites; today, woodland, recreational areas, 
scattered farms, and housing are dominant.

 
Figure 3: Ecoregions  

Soils 

Predominant soil types in the City of Akron-Little Cuyahoga River subwatershed include Canfield-Urban 
land complex, 2 to 6 percent slopes (20.4% of the watershed), urban land (14.1% of the watershed), Chili-
Urban land complex, undulating (12.3%), Chili-Urban land complex, rolling (11.9%), Canfield-Urban land 
complex, 6 to 12 percent slopes (6.4%), Canfield silt loam, 2 to 6 percent slopes (5.7%), Udorthents, 
sanitary landfill (3.9%), and the remaining 25.3% is 46 various soil types each composing less than 1% of the 
total. 
 
Soils are also assigned to hydrologic soil groups, which is an indicator of the infiltrative soil capacity based 
on estimates of runoff potential. Soils are assigned to one of four groups according to the rate of water 
infiltration when the soils are not protected by vegetation, are thoroughly wet, and receive precipitation 
from long-duration soils. Only the soils that in their natural condition are in group D are assigned to dual 
classes.  The most common hydrologic soil groups in the subwatershed are A (mainly sandy, well-draining 
soils) or C/D (mainly silty clay, moderate to poorly-draining soils).  The Little Cuyahoga River is 
predominately surrounded by unclassified soil.  
The northeast corner of the watershed is predominantly Class C through D, the west and northwest 
portions of the watershed are predominantly Class A, and the southern portion is predominantly Class C/D. 
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The percentage for each soil type can be seen below.  Soil infiltrative capacity is a useful indicator of where 
green infrastructure can be most successfully implemented in this mainly urbanized subwatershed. 
 
 
Table 2: Soil class and coverage 

Class Acres % 

A 3661 29.16% 

A/D 21 0.17% 

B 90 0.72% 

B/D 33 0.27% 

C 1318 10.50% 

C/D 4268 34.00% 

D 508 4.04% 

NULL 2656 21.16% 

 

Figure 4: Soil class and location 

 
Wetlands 

The National Wetland Inventory recognizes five freshwater emergent wetlands totaling 11.4 acres and 8 
freshwater forested/shrub wetlands totaling 25.9 acres in the City of Akron – Little Cuyahoga River 
watershed. Predictably, these are primarily to the east where the land is less developed than downtown 
Akron.  The 2016 Ohio EPA Integrated Assessment Report estimates a historic wetland percent cover of 
only 1.46% and an average area-weighted level 1 score of 19.72 for existing wetlands, indicating wetlands 
of limited quality, or Category 1.  Given the low historic cover estimate and urban intensity of the majority 
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of the subwatershed, there is limited capability for significant wetland creation, and likely not much 
appropriate wetland hydrology present in areas that are not built-out. What wetlands remain, however, 
are likely low-quality and could be examined for restoration potential. 

 
Figure 5: Wetlands within the watershed from the National Wetland Inventory (NWI) 

Rare, Threatened, and Endangered Species 

The following species were identified by the Ohio Department of Natural Resources to be endangered in 
Summit County, which the City of Akron-Little Cuyahoga River HUC-12 is located entirely within. Any 
improvement of habitat within this watershed may contribute to the ongoing survival of any one of these 
species.  
 
Table 3: Endangered animals in Summit County (ODNR) 

State Status Category Species  Common Name  
Sensitive 
Species 

Most Recent 
Record 

Endangered Fish Etheostoma exile Iowa Darter No 2012 

Endangered Fish Opsopoeodus emiliae Pugnose Minnow No 1997 

Endangered Insect Speyeria idalia Regal Fritillary No 1980 

Endangered* Mammal Myotis sodalis Indiana Myotis Yes 2004 

Endangered Mammal Ursus americanus Black Bear No 2000 

Threatened Fish Erimyzon sucetta Lake Chubsucker No 2012 

Threatened Reptile Clemmys guttata Spotted Turtle Yes 2008 

Species of Concern Amphibian Hemidactylium scutatum Four-toed Salamander No 2012 

Species of Concern Fish Esox masquinongy Muskellunge No 1997 

Species of Concern Insect Euphyes bimacula Two-spotted Skipper No 1898 

Species of Concern Invertebrate Orconectes (Crokerinus) propinquus Great Lakes Crayfish No 1992 

Species of Concern Mammal Condylura cristata Star-nosed Mole No 2011 

Species of Concern Mammal Eptesicus fuscus Big Brown Bat No 2012 

Species of Concern Mammal Lasionycteris noctivagans Silver-haired Bat No 2012 

Species of Concern Mammal Lasiurus borealis Red Bat No 2012 

Species of Concern Mammal Lasiurus cinereus Hoary Bat No 2012 

Species of Concern Mammal Myotis leibii Eastern Small-footed Myotis No 2012 

Species of Concern Mammal Myotis lucifugus Little Brown Bat No 2012 



14 | P a g e  
 

State Status Category Species  Common Name  
Sensitive 
Species 

Most Recent 
Record 

Species of Concern** Mammal Myotis septentrionalis Northern Long-eared Bat No 2012 

Species of Concern Mammal Perimyotis subflavus Tri-colored Bat No 2012 

Species of Concern Mammal Peromyscus maniculatus Deer Mouse No 2005 

Species of Concern Mammal Sorex fumeus Smoky Shrew No 1983 

Species of Concern Mammal Synaptomys cooperi Southern Bog Lemming No 1917 

Species of Concern Mammal Taxidea taxus Badger  No 2007 

 

Table 4: Endangered plants in Summit County (ODNR) 

Scientific Name Common Name State Status 

Aconitum noveboracense Northern Monkshood E 

Adlumia fungosa Mountain-fringe T 

Arabis pycnocarpa var. adpressipilis Southern Hairy Rock Cress P 

Betula pumila Swamp Birch T 

Buxbaumia aphylla Bug-on-a-stick T 

Calla palustris Wild Calla P 

Calopogon tuberosus Grass-pink T 

Cardamine pratensis var. palustris American Cuckoo-flower X 

Carex alata Broad-winged Sedge P 

Carex albolutescens Pale Straw Sedge P 

Carex arctata Drooping Wood Sedge E 

Carex argyrantha Silvery Sedge P 

Carex atherodes Wheat Sedge P 

Carex atlantica ssp. capillacea Howe's Sedge P 

Carex aurea Golden-fruited Sedge P 

Carex bebbii Bebb's Sedge P 

Carex brunnescens Brownish Sedge E 

Carex bushii Bush's Sedge T 

Carex cephaloidea Thin-leaved Sedge P 

Carex diandra Lesser Panicled Sedge T 

Carex disperma Two-seeded Sedge E 

Carex flava Yellow Sedge P 

Carex lasiocarpa Slender Sedge P 

Carex mesochorea Midland Sedge T 

Carex oligosperma Few-seeded Sedge T 

Carex pallescens Pale Sedge P 

Carex projecta Necklace Sedge T 

Carex straminea Straw Sedge P 

Carex viridula Little Green Sedge T 

Chamaedaphne calyculata Leather-leaf P 

Chimaphila umbellata Pipsissewa T 

Cinna latifolia Northern Wood-reed E 

Cistothorus platensis Sedge Wren SC 

Clintonia umbellulata Speckled Wood-lily E 

Corallorhiza maculata Spotted Coral-root P 

Corallorhiza trifida Early Coral-root E 

Cornus canadensis Bunchberry E 

Cornus rugosa Round-leaved Dogwood P 

Corydalis sempervirens Rock-harlequin T 

Cyperus diandrus Low Umbrella-sedge P 

Cypripedium reginae Showy Lady's-slipper T 

Deschampsia flexuosa Crinkled Hair Grass P 

Dichanthelium meridionale Southern Hairy Panic Grass T 

Dryopteris filix-mas Male Fern E 

Eleocharis flavescens Green Spike-rush T 

Eleocharis quinqueflora Few-flowered Spike-rush T 

Eleocharis tenuis Slender Spike-rush T 

Elymus trachycaulus Bearded Wheat Grass T 

Epilobium strictum Simple Willow-herb T 

Equisetum sylvaticum Woodland Horsetail P 
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Scientific Name Common Name State Status 

Equisetum variegatum Variegated Scouring-rush E 

Eriophorum virginicum Tawny Cotton-grass T 

Eriophorum viridicarinatum Green Cotton-grass P 

Fallopia cilinodis Mountain Bindweed E 

Gentianopsis crinita Fringed Gentian P 

Gentianopsis procera Small Fringed Gentian P 

Geum rivale Water Avens P 

Glyceria acutiflora Sharp-glumed Manna Grass T 

Helianthemum bicknellii Plains Frostweed P 

Helianthemum canadense Canada Frostweed T 

Hypericum boreale Northern St. John's-wort T 

Hypericum canadense Canada St. John's-wort E 

Juncus balticus Baltic Rush P 

Juniperus communis Ground Juniper E 

Larix laricina Tamarack P 

Lechea intermedia Round-fruited Pinweed P 

Lechea pulchella Leggett's Pinweed T 

Lechea villosa Hairy Pinweed P 

Liatris squarrosa Scaly Blazing-star P 

Lilium philadelphicum Wood Lily E 

Lupinus perennis Wild Lupine P 

Luzula bulbosa Southern Woodrush P 

Melampyrum lineare Cow-wheat E 

Menyanthes trifoliata Buckbean T 

Myrica pensylvanica Bayberry E 

Myriophyllum verticillatum Green Water-milfoil X 

Nuphar variegata Bullhead-lily E 

Panicum tuckermanii Tuckerman's Panic Grass E 

Persicaria robustior Coarse Smartweed P 

Phegopteris connectilis Long Beech Fern P 

Phragmites australis ssp. americanus American Reed Grass P 

Poa saltuensis ssp. languida Weak Spear Grass P 

Pogonia ophioglossoides Rose Pogonia T 

Potamogeton gramineus Grass-like Pondweed E 

Potamogeton natans Floating Pondweed P 

Potamogeton pulcher Spotted Pondweed E 

Potamogeton zosteriformis Flat-stemmed Pondweed T 

Potentilla palustris Marsh Five-finger T 

Rhexia virginica Virginia Meadow-beauty P 

Rhynchospora alba White Beak-rush P 

Sagittaria rigida Deer's-tongue Arrowhead P 

Salix candida Hoary Willow T 

Salix myricoides Blue-leaved Willow P 

Salix pedicellaris Bog Willow T 

Salix petiolaris Slender Willow T 

Salix serissima Autumn Willow P 

Sarracenia purpurea Pitcher-plant T 

Schoenoplectus subterminalis Swaying-rush E 

Shepherdia canadensis Canada Buffalo-berry P 

Silene caroliniana ssp. pensylvanica Carolina Catchfly T 

Sistrurus catenatus Eastern Massasauga E 

Solidago squarrosa Leafy Goldenrod T 

Sparganium androcladum Keeled Bur-reed T 

Sphagnum riparium Shore-growing Peat Moss E 

Spiranthes lucida Shining Ladies'-tresses P 

Spiranthes magnicamporum Great Plains Ladies'-tresses P 

Symphyotrichum dumosum Bushy Aster T 

Triantha glutinosa False Asphodel P 

Triglochin maritimum Seaside Arrow-grass T 

Triglochin palustris Marsh Arrow-grass P 

Utricularia intermedia Flat-leaved Bladderwort T 

Utricularia minor Lesser Bladderwort T 
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Scientific Name Common Name State Status 

Vaccinium oxycoccos Small Cranberry T 

Viburnum opulus var. americanum Highbush-cranberry T 

Wolffiella gladiata Wolffiella P 

Zizania aquatica Wild Rice T 

 

 

Land Cover 

Land cover in the City of Akron-Little Cuyahoga HUC-12 is characterized in the OEPA’s 2018 Integrated Assessment 
Report as 90.6% Developed, 8.6% Forest, 0.4% Grass/Pasture, 0% Row Crops, and 0.4% Other.  2011 data from the 
National Land Cover Database (NLCD) estimates that developed area comprises 91.81% of the subwatershed’s 
land cover; in addition, high and medium intensity development, typically associated with industrial/commercial 
uses, comprises over 48% of the total developed area.  The high and medium intensity development is distributed 
throughout the subwatershed, while what little forest cover (7.29%) is present is mainly located along Camp 
Brook and the Little Cuyahoga mainstem downstream of Camp Brook.  

 

 

Figure 6: NLCD Land Cover in the watershed 
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Figure 7: Percentage of land cover types (NLCD) 

Generation of an approximate impervious cover representation from Summit County building, roadway, and other 
impervious cover GIS data estimates approximately 4,890.9 acres of impervious cover in the subwatershed. 
Percent Impervious data from the 2011 NLCD Impervious Land Cover Dataset shows that impervious areas 
increased from 43.75% in 2001 to 45.01% in 2016, indicating that this area is largely at build-out and most future 
development will likely be redevelopment and retrofit of existing development.  The effects of impervious cover 
on water quality will be discussed in more detail in Chapter 3 of this NPS-IS. Impervious areas may be reduced to 
improve water quality and can be retrofitted with installation of green infrastructure, and remaining open areas 
should be prioritized for preservation, protection and enhancement. 
 

 

Figure 8: Map of estimated impervious cover 
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Developed High Intensity (15.58%)

Barren Land (Rock/Sand/Clay)  (0.19%)
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Mixed Forest (0.33%)

Shrub/Scrub (0.01%)

Grassland/Herbaceous (0.37%)

Pasture/Hay (0.13%)

Cultivated Crops  (0.00%)

Woody Wetlands (0.12%)

Emergent Herbaceous Wetlands (0.05%)
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Land Use 

Land use in this subwatershed is 63% residential, followed by 17.7% industrial and 13.6% commercial. Waterways 
are predominately surrounded by industrial zoning. Akron has been famous for its rubber industry, and effects of 
the rubber industry, present and past, are seen throughout this watershed. The Little Cuyahoga River has often 
been used for cooling and disposal. While practices affecting water quality have improved since many of the 
facilities’ original installation, industry along the river still poses a threat, though many may also be partners in 
solutions.  Government owned land may be the most accessible for improvement by the City. Green infrastructure 
may also serve as an educational tool if installed at schools and may be eligible for related grants and funds.  

  

Figure 9: Zoning distribution 

Table 5: Area and percentage of zoning 

Class Acres % 

Residential 6766.9 63.08% 

Commercial 1458.5 13.60% 

Industrial 1902.5 17.74% 

Government 48.4 0.45% 

University 207.1 1.93% 

Institutional 60.5 0.56% 

Biomedical 69.5 0.65% 

Null 213.8 1.99% 
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Land Protection 

The USGS recognizes 19 protected areas in this subwatershed. They can be seen listed below: 
 
Table 6: Protected land by owner 

Owner Name 
Area 
(Acres) 

City of Akron Bettes Park 5.6 

City of Akron Canal Park 0.1 

City of Akron Elizabeth Park 22.9 

City of Akron George Long Park 1.8 

City of Akron Glendale Park 5.1 

City of Akron Grace Park 8.1 

City of Akron Joy Park 27.9 

City of Akron Mason Park 12.2 

City of Akron Patterson Park 21.8 

City of Akron Perkins Park 77.8 

City of Akron Reservoir Park 15.5 

City of Akron Smith Park 37.7 

City of Akron Waters Park 8.7 

City of Tallmadge Lions Park 0.0 

Metroparks Serving Summit Cascade Valley Metro Park 28.9 

Metroparks Serving Summit Goodyear Heights Metro Park 1.8 

National Park Cuyahoga Valley National Park 23.0 

Ohio Department of Natural Resources Portage Lakes State Park 1.9 

Portage Country Club Portage Country Club 0.3 

 

The City of Akron claims ownership of most protected land in this watershed, totaling 245 acres and 81.4% of the 
protected areas. Projects initiated by the City will be particularly easy to accomplish on City-owned land. Other 
property owners are potential partners in projects which may be identified on their respective properties. 

 

Figure 10: Protected land map 
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Table 7: Protected land acreages 

ID Name 
Area 
(Acres)  ID Name 

Area 
(Acres) 

1 Hereford 26.8  32 Shawnee 26.6 

2 Canyon Trail 190.2  33 Pioneer 49.4 

3 Alexander 15.1  34 Para 23.1 

4 Gale-Crosby 24.5  35 Litcham 3.6 

5 Highland Triangle 3.4  36 Shady Springs 68.4 

6 Lane Field 1008.7  37 Goodyear Heights Public Square 21.2 

7 Sherbondy Hill 397.4  38 Malasia 0.1 

8 Simon Perkins Square 78.8  39 Bingham Path Square 10.4 

9 Canal Park Stadium 307.5  40 Bethany 27.8 

10 Civic Mall 21.2  41 Barber Elementary 58.6 

11 Cascade Plaza 119.2  42 George M. Long 49.3 

12 Union 55.5  43 Reservoir 601.7 

13 Grace 290.8  44 Goodyear Heights 62.1 

14 Waters 306.4  45 Sammis 177.5 

15 Bailey and Oglesby 45.0  46 Balch Street Community Center 95.7 

16 Patterson 805.7  47 Perkins Woods - Ed Davis Com Ctr 1057.3 

17 Patterson Avenue Ballfields 7.0  48 Akron Zoological Park 2406.7 

18 Bettes Elementary 159.6  49 Homestead 11.4 

19 Smith 872.1  50 Lookout 102.8 

20 Glenwood Triangle 24.0  51 Cascade Valley 41.0 

21 Adams 38.5  52 Glendale 254.2 

22 Cotter 5.5  53 Towpath Trail 2547.9 

23 Upson-Jewett 30.6  54 Cascade Valley 3670.6 

24 Hill 7.0  55 Lock 2 144.8 

25 Middlebury 27.7  56 Elizabeth 124.1 

26 Mason 593.7  57 Lock 3 216.7 

27 Boss 37.5  58 Elizabeth Park 325.6 

28 Talbot-Whitney 32.5  59 Lock 4 37.7 

29 Glover Elementary 97.5  60 Pitkin Park 1.5 

30 Joy 1084.7  61 George W. Mathews Monument 15.9 

31 Middlebury Run 487.1  62 Cascade Locks 505.0 
 

In addition to these protected areas, the City of Tallmadge has adopted riparian setbacks.  Riparian and wetland 
setbacks function similarly to front, side, and rear yard setback zoning but are placed along stream corridors 
rather than parcel lines.  They protect the services of riparian areas by providing reasonable controls governing 
structures and uses in riparian setbacks.  Approximately 4.9 miles (30%) of stream are protected in the 
subwatershed through riparian setback regulations. 
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CSOs 

In 2002, Akron’s CSOs were measured to have released 860 million gallons. Of the City’s 34 CSO racks, 30 of them 
are in this watershed. The Ohio Canal, a tributary of the Little Cuyahoga River which passes through downtown 
Akron, receives the greatest volume of combined sewer flow and the Little Cuyahoga River receives the largest 
number of discharge events (EPA 2003). In 2009, the City of Akron agreed to make extensive improvement to its 
sewer system to reduce or eliminate sewage overflows that have long polluted the Cuyahoga River and its 
tributaries (EPA, 2019). This work is expected to be complete in 2026, though much of this work has been 
completed already.  The below image shows combined sewer overflows (CSOs) in the City, where the areas in blue 
are the areas draining to the combined sewer. 

 

Figure 11: Combined sewer overflows (CSOs) and their associated districts 

Low Head Dams and Stream Crossings 

The ODNR recognizes one low head dam (ID 1264) in the Little Cuyahoga River-City of Akron watershed which has 
since been removed and replaced by an aerial crossing. It was a sewer line pipe crossing the river just north of 
where Memorial Parkway crosses the river.  A 78” combined sewer crosses the Ohio Canal where it confluences 
with the Little Cuyahoga River. The Kelly Avenue dam is approximately 290 feet downstream of the Kelly Avenue 
bridge over the Little Cuyahoga River.  In 2013, the City of Akron was awarded an Ohio EPA Section 319 grant to 
restore 1,600 linear feet of the Little Cuyahoga River and lower the Kelly Avenue dam to reduce excess 
sedimentation, lower water temperatures, and improve dissolved oxygen levels. Natural channel design methods 
were used to develop an appropriately sized channel, meandering pattern, and functional floodplain.  
Approximately 1 acre of riparian wetlands were also restored through the project.  Additional low head dams 
present in the subwatershed at River St. & 2nd Avenue and at Kent St. have been identified by the City for removal 
or modification with subsequent restoration of the stream and corridor in those locations. 
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2.2 Summary of Biological Trends 

The OEPA’s 2018 Integrated Water Quality Report lists the City of Akron-Little Cuyahoga HUC-12 as impaired for 
its Warmwater Habitat (WWH) aquatic life use.  The WWH use applies to “typical” warmwater assemblages of 
aquatic organisms for Ohio rivers and streams and represents the principal restoration target for the majority of 
water resource management efforts in Ohio.  All stream miles in the City of Akron-Little Cuyahoga drainage are 
designated WWH. 
 
The below table lists the metrics for what is considered attainment of the WWH, EWH, and MWH aquatic life use 
designations using the Index of Biotic Integrity (IBI), Modified Index of well-being (MIwb), and Invertebrate 
Community Index (ICI).  IBI, ICI, MIwb and QHEI monitoring were performed in the City of Akron-Little Cuyahoga 
HUC-12 for TMDL development back in 1996, and again in 2018.  The 2018 results have not been published by 
OEPA so they cannot be used as an official determinant of WWH attainment, but the individual scores can be used 
to indicate water quality trends and identify goals for biocriteria improvement or preservation. 
 

Ecoregion 
Biological 

Index 
Assessment 
Method2,3 

Biological Criteria for the Applicable 
Aquatic Life Use Designations1 

WWH EWH MWH4 

Erie-Ontario 
Lake Plains 
(EOLP) 

IBI 

Headwater 40 50 24 

Wading 38 50 24 

Boat 40 48 24/30 

MIwb 
Wading 7.9 9.4 6.2 

Boat 8.7 9.6 5.8/6.6 

ICI All5 34 46 22 
1 Coldwater habitats (CWH), limited warmwater habitat (LWH), resource waters (LRW) and 
seasonal salmonid habitat (SSH) do not have associated biological criteria 
2 The assessment method used at a site is determined by its drainage area (DA) according to 
the following: Headwater: DA ≤ 20mi2; wading: DA > 20mi2 and ≤ 500mi2; boat: DA > 500mi2 
3 MIwb not applicable to drainage areas less than 20mi2 
4 Biocriteria depend on type of MWH. MWH-C (due to channelization) is listed first and MWH-I 
(due to impoundment) is listed second 
5 Limited to sites with appropriate conditions for artificial substrate placement 

 
 
Monitoring was performed by OEPA at two locations in the City of Akron-Little Cuyahoga HUC-12 in 2014 as part 
of an evaluation of the effects of the Kelly Avenue Dam modification; the below figure shows the sampling 
locations and attainment status of each monitoring point. 
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Figure 12: Water quality data points from Ohio EPA 

 
A technical support document, the Biological and Water Quality Study of the Cuyahoga River, was published by 
OEPA in 1994 that included 1991 biocriteria monitoring in the Little Cuyahoga River.  In 1998, a TSD for the Little 
Cuyahoga (Biological and Water Quality Study of the Little Cuyahoga River, 1996) was published based on 
sampling data obtained from 1996 biocriteria monitoring. These earlier monitoring efforts indicated generally 
poor biological and habitat conditions, with no streams sampled being in attainment of WWH aquatic life use.   
 
The 1998 TSD represents the most recent published comprehensive water quality data from OEPA; however, in 
2018, Cuyahoga River tributaries including the Little Cuyahoga were sampled by OEPA to evaluate existing 
beneficial use designations, reassess previous TMDLs, evaluate impacts from regulated wastewater and storm 
sewer dischargers, and establish long-term trends in water quality.  These data show improvements in overall 
stream health, likely thanks to the City of Akron’s considerable work in reducing CSOs and implementation of 
several stream and floodplain restoration projects since the last round of comprehensive water quality sampling.  
However, there are still biocriteria scores below what is considered attainment of WWH use, and these recent 
results will be included and discussed below.  In addition, Enviroscience performed biocriteria monitoring at three 
locations along the Little Cuyahoga in 2017 as part of a larger project for the USFWS, and these data were 
included in a 2019 Little Cuyahoga Restoration Design Summary Report for the City of Akron and are included and 
discussed below. 
 
A summary of the monitoring locations and their biological status in the City of Akron-Little Cuyahoga 
subwatershed from 2010-2018 sampling are provided in the following table, arranged from the furthest 
downstream location to the furthest upstream location.  Scores not meeting WWH attainment criteria are 
highlighted in red.  Where possible, locations sampled in multiple years are grouped together to show trends in 
water quality improvement or decline. 
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Table 8: Ohio EPA biological monitoring data 

Station 
ID 

Sample Station 
Name 

River 
Mile 

ALU 
Attain. 

Fish 
Sample 

Year 

IBI 
Score 

IBI 
Narr. 

MIwb 
Score 

MIwb 
Narr. 

Bug 
Sample 

Year 

ICI 
Score 

ICI 
Narr. 

Bug 
Narr. 

QHEI 

502180 
L. CUYAHOGA R. 
AT AKRON, NEAR 
MOUTH 

0.30 N/A 2018 37 MG 8.46 G 2018   MG 75.3 

F01A36 
L. CUYAHOGA 
RIVER @RM 1.13 
(Enviroscience) 

1.13 
Full 

WWH 
2017 39 G 7.73 MG 2017 42 VG  66 

F01S99 
L. CUYAHOGA R.  
AT AKRON @ 
CUYAHOGA ST. 

2.14 N/A 2018 36 MG 7.85 MG 2018 38 G  70.8 

F01S82 
L. CUYAHOGA 
RIVER @RM 4.9 
(Enviroscience) 

4.90 
Non 

WWH 
2017 25 P 5.37 F 2017 38 G  71 

F01S82 
L. CUYAHOGA R. 
AT AKRON @ 
BANK ST. 

5.11 
Non 

WWH 
2014 25 P 6.2 F 2014 28 F  57 

F01S82 
L. CUYAHOGA R. 
AT AKRON @ 
BANK ST. 

5.11 N/A 2018 30 F 6.94 F 2018 34 G  53.8 

301216 

L. CUYAHOGA R. 
AT AKRON, UPST. 
KELLY AVE. DAM 
(IMPOUNDED) 

6.20 
Non 

WWH 
2010 25 P 5.6 P 2010 14 LF  42 

302737 

L. CUYAHOGA R. 
AT AKRON, UPST. 
KELLY AVE. (FREE-
FLOWING) 

6.20 
Non 

WWH 
2014 25 P 4.7 P 2014 34 G  57.5 

302737 

L. CUYAHOGA R. 
AT AKRON, UPST. 
KELLY AVE. (FREE-
FLOWING) 
(Enviroscience) 

6.20 
Non 

WWH 
2017 22 P 6.52 F 2017 34 G  77 

F01A01 

OHIO CANAL (L. 
CUYAHOGA) AT 
AKRON @ NORTH 
ST. 

0.18 N/A      2018   F  

P = Poor, LF = Low Fair, F = Fair, MG = Marginally Good, G = Good, VG = Very Good, E = Exceptional 

 
 
2.2.1 Fish (Index of Biological Integrity and Modified Index of Well-Being) 

IBI scores from the 1996 monitoring were stressed at all locations in the Little Cuyahoga River, but physical habitat 
improved in the lower reaches.  The improvement in fish habitat was attributed to the increased gradient in this 
reach of the Little Cuyahoga, which minimizes exposure time to episodes of poor water quality and increases 
aeration.  However, the IBI scores remained stressed and low despite this improvement in habitat, indicating 
other factors were also depressing the fish population. 
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Figure 13: Fish scores in the Little Cuyahoga River and selected tributaries, 1996. Highlighted RMs are in the City of Akron-Little 
Cuyahoga subwatershed. Modified from 1998 Little Cuyahoga TSD. 

A high relative abundance of pollution tolerant fishes in the 1996 sampling suggests that water quality rather than 
habitat is the limiting factor with fish populations, but proportions of lithophilic species which need coarse, clean, 
stable substrates to spawn also decreased from upstream to downstream, indicating habitat decline with 
substrate embeddedness noted in all reaches sampled along the Little Cuyahoga mainstem in the City of Akron-
Little Cuyahoga subwatershed.  The 1996 TSD notes that the decrease in channel stability in the downstream 
subwatershed reach is directly related to the increasing amount of impervious surface and resulting stormwater 
runoff, and states that impervious surface should be considered a source of impairment in this area. In addition, 
the low relative abundance of insectivorous fish correlates to disruptive events in macroinvertebrate breeding, 
likely through periodic disturbance from stormwater runoff, intermittent toxicity, and poor water quality. 
 
Recent (post-1996) trends in fish communities show improvement, but populations remain stressed.  RM 5.1 was 
sampled in 1996, 2014, and 2018 and shows a shift in IBI from 20 to 25 to 30 and MIwb from 4.5 to 6.2 to 6.94.  
These scores, while improving, are still outside the threshold for WWH attainment.  Only one of the seven 2017-
2018 sampling points at RM 1.13 was in attainment for IBI with a score of 39 (attainment is 38).  RM 1.13’s MIwb, 
however, was a 7.73, which is below an attaining score of 7.9.  The only MIwb score in attainment from the 2017-
2018 sampling data was at RM 0.3 at the mouth, with a MIwb of 8.46. Overall the fish communities remain 
stressed but are slowly improving and most are on the threshold of achieving attainment, which makes an 
argument for continued work to improve in-stream fish habitat, removal or modification of lowhead dams where 
feasible, and eliminating excessive streambank sedimentation and combined sewer or nonpoint urban runoff. 
 
Fish communities in Camp Brook were sampled in 1996 upstream and downstream of the City of Akron’s Rack 12 
CSO.  Overall habitat quality in Camp Brook was also noted as very poor due to high sediment bedload from 
upstream construction stormwater runoff.  Fish communities reflected this with extremely low species richness 
and diversity (five species present).  The bedload impact was attenuated somewhat by RM 0.2 which improved 
habitat quality but the resulting fish populations actually declined in richness and quality (three species present, 
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all pollution-tolerant).  Based on these data, Rack 12 CSO was identified as an amplifier of existing impacts to 
Camp Brook, including poor habitat and stormwater runoff. 
 
2.2.2 Macroinvertebrates (Invertebrate Community Index) 

Macroinvertebrate samples which are collected only with qualitative procedures or for which a valid ICI score is 
not available are assigned a narrative evaluation based on the qualitative sample.  The narrative evaluations align 
with the numeric ranges on the ICI as seen in the following table. 
 

Table 9: ICI narrative and numeric ranges 

 
The 1998 TSD describes benthic macroinvertebrate communities as degraded in the Little Cuyahoga mainstem, 
ranging from Fair to Poor (ICIs of 16-28) downstream from RM 7.1 to the mouth.  The most recent 
macroinvertebrate sampling in 2010 and 2014 shows little to no improvement at RM 5.11 since 1996 with a ICI 
score of 28.  The Kelly Avenue Dam sampling location at RM 6.2, however, shows a significant improvement in 
macroinvertebrate community from an ICI of 14 in 2010 to an ICI of 34 in 2014.  While this is only the threshold of 
attainment for WWH, it represents a massive improvement in macroinvertebrate community post-dam 
modification and stream restoration and indicates that similar improvements could occur with further restoration 
work. ICI scores overall have remained consistently in the Fair range with little change from 1986-1996. 
 

 
Figure 14: Macroinvertebrate scores in the Little Cuyahoga River and selected tributaries, 1996. Highlighted RMs are in the City of Akron-
Little Cuyahoga subwatershed. Modified from 1998 Little Cuyahoga TSD. 
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Figure 15: Longitudinal trend of the ICI in the Little Cuyahoga River, 1986, 1991, and 1996. Highlighted RMs are in the City of Akron-Little 
Cuyahoga subwatershed. Modified from 1998 Little Cuyahoga TSD. 

Sediment contamination sampled in 1996 in the City of Akron-Little Cuyahoga subwatershed reflects the highly 
urbanized state of the subwatershed, and macroinvertebrates throughout the lower seven miles of the Little 
Cuyahoga mainstem in the City of Akron-Little Cuyahoga subwatershed were considered moderately or 
moderately to severely impacted.  The number of polynuclear aromatic hydrocarbons (PAHs) detected was high 
compared to rural or agricultural watersheds.  PAHs are the byproduct of incomplete gasoline and diesel 
combustion, and the primary constituent of coal tar, such as in creosote.  A common pathway for their presence 
in sediments is from contaminated urban runoff and leaching from railroad ties and grades.  Most concentrations 
found above the detection limits in the Little Cuyahoga mainstem were likely to affect only the most sensitive 
benthic invertebrates. However, concentrations of PAHs found in Camp Brook are likely to impact a high 
proportion of the benthic species, and therefore represent a cause of impairment both in Camp Brook itself and 
further downstream in the Little Cuyahoga.  1996 concentrations of the polychlorinated biphenyl (PCB) variety 
Aroclor 1260, likely from historical industrial use, were highest in Camp Brook and downstream from it in the 
Little Cuyahoga River, suggesting contamination originating in Camp Brook, and the concentrations found were 
likely to affect a significant portion of the benthic macroinvertebrate community.  A spike in the abundance of 
Cricotopus bicinctus, a midge highly tolerant of toxic wastes, at RM 7.3 just upstream of the City of Akron-Little 
Cuyahoga was correlated to high concentrations of PAHs expected to severely impact benthic populations.  
Further downstream in the City of Akron-Little Cuyahoga the abundance of C. bicinctus drops and the relative 
abundance of generally pollution tolerant organisms indicates that both CSOs and urban nonpoint pollutions are 
the likely causes of impairment.   
 
Macroinvertebrate trends in both the Little Cuyahoga mainstem and its tributaries indicate that CSO discharge 
was a primary cause of impairment in the City of Akron-Little Cuyahoga subwatershed prior to 1996.  
Macroinvertebrate scores show slight improvements between 1986 and 1996 throughout the Akron urban area 
and downstream from the Ohio Canal tributary.  Populations shifted from highly tolerant midges and oligochaetes 
to moderately tolerant baetid mayflies and hydropsychid caddisflies in 1996, mainly due to the elimination of 
direct industrial discharges.  The exception to the generally improving trend was at RM 3.8, downstream from the 
confluence of the Little Cuyahoga with Camp Brook.  The trend there shows a decline in macroinvertebrate 
community from Fair to Poor, which may reflect severe impacts to Camp Brook affecting downstream 
populations. 
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CSO elimination efforts over the past 25 years coupled with in-stream restoration efforts have resulted in 
improved ICI scores in the subwatershed.  Post-1996 sampling data (2014-2018) show overall attainment of 
macroinvertebrate populations, with scores generally increasing in quality as one moves downstream.  RM 1.13 
had a Very Good score of 42, which is the highest score out of the recent 2017 dataset and represents the highest 
macroinvertebrate score ever recorded in this subwatershed.  Upstream sampling at RMs 2.14 and 4.9 had Good 
scores of 38.  RM 5.11, which has below-attainment fish and QHEI scores, had an attaining ICI of 34, as did the 
furthest upstream sampling point at RM 6.2 (the site of the Kelly Ave Dam restoration project). The exception is 
the sampling point at the mouth (RM 0.3), which does not have an ICI score but was assigned a narrative rating of 
Marginally Good.  High to moderate embeddedness from upstream sediment loading has been noted at this 
location in both the riffles and in the overall substrate, which may be suppressing the quality of the 
macroinvertebrate populations.   
 
Camp Brook macroinvertebrate communities were noted as poor both upstream and downstream of a large City 
of Akron CSO in 1996.  Trends in taxa richness in Camp Brook also declined from earlier monitoring done in 1986, 
with extremely low-density populations of only 7-10 taxa found at the 1996 sampling sites.  An unnamed tributary 
with its confluence with Camp Brook at RM 1.6 was described as severely iron stained, with flocculent orange 
solids on the substrate and no macroinvertebrates present.  Upstream of the confluence also had low species 
diversity and richness, suggesting additional upstream impacts as well.  The 1996 TSD cites increased 
development in the subwatershed as a possible contributing factor to the decline in species quality.  Camp Brook 
has not been sampled post-1996, but the Ohio Canal tributary was sampled in 2018 for macroinvertebrates and 

assigned a narrative rating of Fair, which is non-attaining WWH use and indicates communities with some 
expected taxa absent or in low abundance, low or absent sensitive taxa, a declining species richness, and an 
increase or domination of pollution-tolerant species in the assemblage.  
 
 
 
 
 
2.2.3 Habitat (Qualitative Habitat Evaluation Index (QHEI) 

The Qualitative Habitat Evaluation Index (QHEI) is 
a physical habitat index designed to provide an 
empirical, quantified evaluation of the general 
macrohabitat characteristics that are important 
to fish communities.  Six principal metrics are 
combined to form an overall score which is used 
to determine the capability of the reach in 
supporting fish appropriate to its aquatic use.   
 
The below table details the QHEI scores and 
subcomponent attributes for sampling locations 
within the City of Akron-Little Cuyahoga 
subwatershed monitored in 1996 in the Little 
Cuyahoga River mainstem and Camp Brook, 
which is the largest tributary stream in the 
subwatershed and flows into the Little Cuyahoga at RM 4.11.  All of the sampling locations on the Little Cuyahoga 
within this subwatershed area have drainage areas greater than 20 square miles and so QHEI scores are evaluated 
with respect to the “Larger Streams” category. 
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Table 10: QHEI scores and subcomponent attributes 

 
 
QHEI scores in the Little Cuyahoga mainstem in the subwatershed were generally in attainment of WWH use, 
although the reach from RM 7.1 to 5.1 exhibited only marginally good scores indicative of stressed or declining 
habitat. The 1998 TSD identified two distinct zones of physical habitat in the City of Akron-Little Cuyahoga 
watershed, with the furthest upstream part of the watershed at RM 7.15 to RM 5.1 characterized by modified 
habitat attributes: channel modifications, siltation, low channel development, and substrate and riffle 
embeddedness.  The QHEI scores from 1996 sampling had an average of 57, indicating a marginal ability to 
support WWH stream faunas.  The higher gradient in the downstream reach (RM 4.2 to the confluence with the 
Cuyahoga River) augments habitat quality by minimizing deposition of fines and facilitating recovery from past 
channel modifications.  Boulder, cobble, and gravel substrates were more common, natural channels were more 
sinuous and developed, and faster current and eddies were formed.  However, flows spiked by stormwater runoff 
have destabilized channel development in several locations and while silt deposition was minimized, sand 
embeddedness was observed at two sites downstream near the mouth.  
 
Sampling at RM 6.2 prior to the Kelly Avenue dam modification shows a QHEI score of 42, or non-attainment of 
WWH use, likely due to the presence of the dam pool, slackwater and absence of vegetation along the banks in 
the dam location. Monitoring from 2014 shows QHEI scores of 57.5 at RM 6.2 and 57 at RM 5.11, which reflects a 
marginal improvement at RM 6.2 but no change in habitat quality at RM 5.11 from prior sampling data.  However, 
the low ratio of high influence modified habitat attributes (those most closely correlated to the Index of Biological 
Integrity; Rankin 1989) to warmwater habitat attributes does indicate an ability to support WWH stream fauna.   
 
The Little Cuyahoga mainstem downstream from RM 4.2 to the confluence with the Cuyahoga River mainstem has 
a significantly higher natural gradient which helps minimize deposition of fines and can help facilitate recovery 
from past channel modifications.  WWH attributes were more prevalent than modified attributes in this reach and 
the QHEI scores from 1996 sampling reflect that with an average QHEI of 68.3, well above minimum attainment 
for WWH.  Boulder, cobble, and gravel substrates are more common in this reach than in the upstream reach of 
the subwatershed, and channels were more sinuous and developed with fast current and eddy formation.  
However, the 1998 TSD notes that flashy flows spiked by stormwater runoff have destabilized portions of the 
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channel and while silt deposition is relatively low due to the high gradient, substrates were embedded by heavier 
sand particles.  
 
QHEI monitoring metrics and sub-metrics from the 2017 dataset are summarized in the following table: 
 
Table 11: QHEI sub-metrics, Little Cuyahoga River Restoration Design Report (Enviroscience, 2019) 

 
The overall scores from the 2017 Enviroscience and 2018 OEPA sampling data are generally well within 
attainment, with the exception being the RM 5.11 location which declined in habitat quality from a 57 in 2014 to a 
53.8 in 2018.  The reach through this area is channelized and constrained by the presence of a bridge crossing, 
lacks a significant riparian corridor and active bankfull floodplain, and has adjacent industrial development.  The 
next lowest score is a 66 at RM 1.13, which may be influenced by the severe streambank erosion and channelized 
conditions noted at and just upstream of this location.  The other scores all range between 71 (RM 4.9) to 75.3 
(RM 0.3), which suggest that overall the QHEI scores within the subwatershed are attaining.  The RM 0.3 score is 
indicative of the high-gradient conditions in the reach downstream of RM 4.2 that can minimize deposition of 
fines and facilitate recovery from past channel modifications.  However, the sampling points at RMs 4.9 and 1.13 
exhibit several High Influence Modified Warmwater Habitat and Moderate Influence Modified Warmwater 
Habitat attributes.  Even though the overall scores suggest that the QHEI habitat is adequate through most of the 
reach, there is still ample room for improvement, particularly with respect to the Channel, Pool/Glide, and 
Riffle/Run metrics.  It is worth noting that the RM 6.2 QHEI of 77 represents a post-restoration score from the 
Kelly Avenue Dam restoration site, and equivalent Excellent scores may be attainable if subsequent reaches are 
similarly restored along the Little Cuyahoga.  Specifically, the Channel metric score at RM 6.2 is almost double that 
of the Channel metric score at RM 1.13, and the other in-stream metrics are all higher as well at RM 6.2, which 
suggests that changes to the in-stream habitat at RM 1.13 and other locations like creating a stable channel 
pattern, better quality/deeper pool habitats, and better quality riffles can bring a substantial improvement to the 
existing conditions.  Flashy flows from stormwater runoff continue to destabilize portions of the Little Cuyahoga 
mainstem, and areas of severe streambank erosion are noted in several locations along the river between the 
confluence with Camp Creek and RM 0.3 for potential bank restoration and reconnection to floodplain.  
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QHEI scores in Camp Brook tributary reflect stressors to stream habitat in the headwaters and improvement 
downstream near the confluence with the Little Cuyahoga at RM 4.11.  The 1998 TSD notes that at the time of 
sampling, road construction was impacting the sampling location at RM 1.0, which combined with stormwater 
discharge destabilized the banks and carried a large bedload of sand that reduced channel development and 
smothered riffles.  WWH attributes increased further downstream at RM 0.2, where portions of the previously 
channelized stream had recovered a free-flowing character due to naturally higher gradient.  However, effects of 
stormwater discharge were evident in the wide, shallow and unstable riffles.  Overall, the stream exhibits the 
potential for fully supporting WWH communities if stormwater management were improved (OEPA, 1998). 
 

2.3 Summary of Pollution Causes and Associated Sources 

The 2018 Integrated Water Quality Report lists the causes of impairment in the City of Akron-Little Cuyahoga 
HUC-12 as: 
 

• Physical substrate habitat alterations 

• Organic enrichment (sewage) biological indicators 

• Direct habitat alterations 
 
Sources of impairment are noted as the following: 

• Municipal (urbanized high-density area) 

• Urban runoff/storm sewers 

• Combined sewer overflows 

• Habitat modification – other than hydromodification 

• Channelization 
 
Updated draft data from the 2020 Integrated Assessment Report identifies the same causes of impairment for the 
HUC-12’s ALU as from the previous report in 2018. 
 
The 2003 Lower Cuyahoga TMDL notes that total maximum daily loads were prepared for organic enrichment/DO, 
nutrients, siltation, habitat, and bacteria.  The City of Akron-Little Cuyahoga river subwatershed drains most of the 
Akron metropolitan area and is among the most urbanized and densely populated in the state, with density 
increasing from upstream to downstream. Urban runoff is a well-documented source of nonpoint pollution to 
surface waters (Schuler, 1994), the effects of which on aquatic life are usually exacerbated where sanitary and 
storm water sewers are combined and discharge into receiving streams (Yoder and Rankin, 1996).  Modification of 
the stream channel for historical flow regulation for industrial purposes has also occurred in the subwatershed, 
and channelization due to industrial and ultra-urban development has altered and impaired stream habitat. 
 
The City of Akron-Little Cuyahoga subwatershed is characterized by hardened urban landscapes and CSO 
discharges (Little Cuyahoga River, Ohio Canal, Camp Brook) which have degraded physical habitat, substrate, and 
riparian quality. Most stream segments have experienced numerous chemical WQS criteria exceedances, 
pollutant spills and unauthorized discharges (OEPA 1994), intermittent toxicity, and a legacy of historical 
environmental impacts.  Based on published sampling data, fish and macroinvertebrate communities were 
generally of poor quality and in non-attainment of WWH biocriteria.  Legacy toxicity, disturbances from urban 
runoff, and CSOs made it difficult for the communities to rebound even if acceptable habitat was present.  The 
1996 sampling data indicated impairment from a combination of legacy pollution, urban non-point pollution, and 
CSOs.  The causes of impairment are noted as additive since the poorest fish and macroinvertebrate communities 
were in areas that received both discharges from CSOs and had contaminated sediments in their reaches. The 
1996 TSD notes that the decrease in channel stability in the downstream reaches (within the City of Akron-Little 
Cuyahoga subwatershed) is directly related to the increasing amount of impervious surface and resulting 
stormwater runoff, and states that impervious surface should be considered a source of impairment in this area. 
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Poor habitat, urbanization and City of Akron CSOs combine to create non-attainment of water quality standards in 
the portion of the Ohio Canal that is tributary to the Little Cuyahoga River at RM 2.0.  The largest flows from the 
Akron CSO system discharge to the canal.  The City of Akron’s initial implementation of nine minimum controls 
have resulted in improved water quality and aquatic communities, but sampling prior to 2000 revealed 
chemical/physical water quality exceedances, fecal coliform and E. coli bacteria primary contact recreation criteria 
and low fish and macroinvertebrate biocriteria.   
 
Camp Brook (sometimes referred to as Camp Creek) is a small tributary in Tallmadge and Akron that flows into the 
Little Cuyahoga River at RM 4.11. The Camp Brook drainage area is primarily urban/suburban that has had its 
channel modified throughout most of its length.  The brook receives the discharge from a high volume CSO (Rack 
12).  Biological communities were in non-attainment of the designated WWH biological criteria at the time of 
sampling, however the physical habitat was of sufficient quality to support a WWH fauna and existing habitat 
impairment appeared to be related to temporary upstream construction activities. The Rack 12 CSO was identified 
as significant source of impairment. Overall, the physical habitat in Camp Brook was marginally capable of 
supporting warmwater communities but the presence of the CSO and surrounding urbanization contributing 
polluted runoff were suppressing the fish and macroinvertebrate populations. 
 
The Little Cuyahoga and its tributaries within the NPS-IS focus area are still highly modified waterways with a 
variety of environmental problems, including degraded habitat for fish and stressed fish populations, streambank 
erosion, high sediment loading, and contaminated sediment.  Riparian buffers, when they exist, are generally 
narrow and insufficient.  The limited amount of riparian habitat and runoff from heated pavements during 
warmer months has resulted in increased streambank erosion and corresponding impacts to water quality, clarity, 
and substrate.  These impairments have led to all but one of the sampled reaches in the City of Akron-Little 
Cuyahoga subwatershed failing to attain warmwater habitat aquatic life use designation. 
 
The 1998 TSD for the Little Cuyahoga recommends actions such as stormwater retention and treatment controls 
paired with riparian habitat restoration as well as CSO reduction to help restore water quality.  Since the 
publication of the TSD and TMDL, the City of Akron has made substantial progress in offloading or eliminating its 
CSOs and has also implemented river restoration projects (including low-head dam modification) along the Little 
Cuyahoga river in this NPS-IS focus area.  A more detailed look at the City’s progress in its CSO management and 
stream restoration projects can be found on their website at 
https://www.akronohio.gov/cms/engineering/environmental/index.html.  However, the most recent water 
quality data from 2014, 2017, and 2018 indicates continued impairment of fish, macroinvertebrate, and stream 
habitat, mainly caused by remaining CSOs, substantially altered hydrology and bank erosion, and urban 
stormwater runoff.  
 

2.4 Additional Information for Determining Critical Areas and Developing Implementation 

Strategies 

 

Cuyahoga River Remedial Action Plan 

In 1988 the Ohio EPA appointed the Cuyahoga River RAP Coordinating Committee and charged them to identify 
the existing use impairments, their sources and causes, and to develop and implement remedial measures or 
actions to eliminate the impairments.  The 1992 Cuyahoga River Remedial Action Plan Stage One Report - 
Impairments of Beneficial Uses and Sources of Pollution in the Cuyahoga River Area of Concern identified loss of 
habitat, non-point sources of pollution, dams, and combined sewer overflows as the principle causes of the use 
impairments in the lower Cuyahoga River watershed, and specifically identified the Little Cuyahoga River as one of 
the most highly degraded rivers for fish habitat.  Since that time, the RAP and its partner organizations have 
implemented numerous stream and wetland restoration and protection projects, educated local citizens about 

https://www.akronohio.gov/cms/engineering/environmental/index.html
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non-point source pollution and controls, supported combined sewer overflow control measures, and worked with 
local officials to implement riparian and wetland protection ordinances.  Further information about the Cuyahoga 
River RAP and its current activities can be found at http://www.cuyahogaaoc.org/. 

 

Little Cuyahoga River Watershed Action Plan – Phase I (Draft, NEFCO 2010) 

The purpose of the Little Cuyahoga River Action Plan Phase I was to conduct a preliminary analysis on the 
watershed to determine if a full-scale watershed plan is warranted and feasible.  NEFCO’s Phase I efforts resulted 
in a summary of the current water quality conditions; investigation of past and future water quality improvement 
work; completion of basic watershed mapping; analysis of the watershed’s land uses and impervious areas; and 
the convening of a public meeting to discuss NEFCO’s finding and future watershed planning needs.  A link to the 
draft plan can be found on NEFCO’s website at http://www.nefcoplanning.org/little_cuy.html. 
 

Little Cuyahoga River Restoration Design Summary Report 

In 2019 Enviroscience produced a design summary report and developed conceptual restoration plans for the City 
of Akron to address severe streambank erosion in the Little Cuyahoga River downstream of the confluence with 
the Ohio Canal.  A combination of bank stabilization and in-stream habitat restoration strategies were 
recommended in multiple locations along with a brief analysis of the existing conditions and projected water 
quality improvements. 

  

http://www.cuyahogaaoc.org/
http://www.nefcoplanning.org/little_cuy.html
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Chapter 3: Critical Area Conditions & Restoration Strategies 

3.1 Overview of Critical Areas  

Effective application of nonpoint source best management practices requires that these measures are properly 
planned, sited, and sized for implementation.  An important aspect of the planning process is the identification of 
critical areas. Implementation of best management practices in critical areas is a key part of meeting targets set 
by NPS-IS plans or TMDLs, which ultimately lead to achieving water quality goals and objectives including the 
restoration and protection of degraded beneficial uses of waters of the US.  Effective determination of critical 
areas supports targeted, cost-efficient implementation of practices and measures to meet water quality goals in 
the most efficient manner possible. 
 
The City of Akron has made great progress in CSO reduction, but there are areas of the City that are not part of 
the combined sewer, mainly along the stream corridors of the Little Cuyahoga and its tributaries such as Camp 
Creek.  The Little Cuyahoga through this critical area also has morphological instability due to its lack of flood 
prone area and active bankfull floodplain, where erosion is evident as an initial vertical incision that has evolved 
into severe lateral erosion due to the confinement of stream energy during flood stages.  While recent water 
quality data has indicated an improvement in biocriteria scoring (likely thanks to CSO reduction/elimination), 
there are still below-attainment scores, mainly related to fish (IBI and MIwb) and QHEI sub-metrics.  Fish scores in 
remain low in areas despite relatively high QHEI scores, which are likely caused by physical barriers to fish passage 
remaining in the stream, particularly in the upper reaches.  Stream incision and erosion was initially caused by 
altered channel geometry and increased stormwater runoff from urban development, so reducing urban runoff as 
well as in-stream restoration are important to fully achieve attainment in this subwatershed of the Little 
Cuyahoga and its tributaries. 
 

In order to address primary causes and sources of impairment in the subwatershed, a critical area has been 
designated that includes the non-CSO areas and stream corridors. This critical area may be modified or more 
critical areas may be added in the future as implementation occurs and water quality goals and objectives change. 
 

 
Figure 16: Critical area designation 
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3.2 Critical Area: Conditions, Goals & Objectives 

3.2.1 Detailed Characterization  

The critical area comprises 5,093.2 acres, or approximately 40.5% of the subwatershed and contains areas that do 
not drain to the combined sewer, as well as any open stream corridors.  About 16 miles of stream are estimated 
to be within the critical area, including all 7.2 miles of the Little Cuyahoga mainstem.   
 
Land cover within the critical area is heavily 
influenced by development and impervious cover.    
Aquatic communities have been demonstrated to 
show water quality and habitat impairments when 
their drainage area exceeds 10% impervious cover 
(Schueler, 1994).  Based upon impervious cover 
estimates, the critical area exceeds this threshold 
for stream vulnerability with an estimated 
impervious cover of 33%, well within the declining 
range towards non-supporting for first, second, 
and third order streams.  Increased stormwater 
runoff causes increased peak flows, flow 
variability, and frequency of high flows. These 
flow alterations result in excessive sediment 
transport, urban/industrial runoff pollution, and 
low habitat diversity, which are noted impairments in this critical area.  While this critical area is under NPDES 
Phase II requirements, most of the impervious surface in the critical area was in place prior to post-construction 
stormwater regulation and retrofitting green infrastructure in non-CSO areas should be prioritized where feasible.   

 

 
Figure 17: Impervious cover in the critical area 

 
It is worth noting that the impervious cover distribution in the critical area leaves relatively contiguous stretches 
of open land along the Little Cuyahoga, particularly in the lower reaches.  This leaves open opportunity for stream 
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restoration and floodplain reconnection projects along the stream corridor as well as opportunity for stormwater 
retrofitting of green infrastructure in adjacent areas that drain directly to the Little Cuyahoga. 
 
Land use in the critical area is primarily residential (36%), commercial (25.3%), and tax exempt (22.9%).  Land 
owned by the City of Akron makes up 29% of the tax-exempt land, and most of it is concentrated along the stream 
corridors, offering opportunity for stream restoration on public lands including a large City-owned parcel at the 
confluence of Camp Brook and the Little Cuyahoga, City-owned property at RM 1.13 and City-owned property just 
downstream of the confluence with Ohio Canal near RM 2.

 
Figure 18: Land use in the critical area 

In February 2019 Enviroscience completed a design report identifying three sites along the lower reaches of the 
Little Cuyahoga for potential restoration.  As discussed previously, the Little Cuyahoga has undergone 
channelization and modification where the banks have been artificially straightened, armored, and floodplain 
access has been eliminated due to urban development and in this lower reach, the formation of the Ohio Erie 
Canal.  The Little Cuyahoga runs 
parallel to the historical canal and 
was used as a water source for 
the canal system and was 
straightened to avoid impacts to 
the canal.  The average gradient 
in the study reach is only 0.4%, 
and if left under natural control, 
the Little Cuyahoga would have a 
much more meandering stream 
pattern than current conditions.  
The stream is seeking equilibrium 
by vertically incising during flood 
stages, followed by lateral 
erosion, and this erosion is 
evident in multiple locations 
along the Little Cuyahoga, most 
notably downstream of the Ohio Figure 19: Severe bank erosion at Lock 18 site 
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Canal tributary to the mouth at RM 0.3.  The report recommended a combination of creating accessible 
floodplain, in-stream riffle structures, and slight meander geometry to restore the lower reaches of the Little 
Cuyahoga to a quasi-stable equilibrium condition. 
 
Three lowhead dams are also present on the mainstem of the Little Cuyahoga in the upper reaches (upstream of 
RM 4.9): the Kent St. Dam, the River St./2nd Avenue Dam, and the Kelly St. Dam.  The Kelly St. Dam was modified 
and removed in 2012 and 
restoration construction was 
completed in 2013.  Its 
removal eliminated an 
approximately 2,100 linear 
foot stagnant dam pool and 
restored a positive gradient 
to the reach to promote a 
more natural hydrology and 
sediment transport through 
the stream system.  The 
remaining lowhead dams, 
however, continue to 
present a barrier to fish 
passage and natural stream 
flow. 
 

Priority Projects 

Building on this information, the City of Akron has identified priority project areas within the critical area where 
fish passage, bank stabilization, dam modification, in-stream habitat improvements, and floodplain reconnection 
can occur.  These locations are shown below and are prioritized into three tiers: 
 

 
Figure 21: Priority projects 

 

Figure 20: Kelly Ave Dam Restoration 
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Priority 1 

• Lock 18 

• Memorial Parkway 

• Rack 40/CSSF 
 
Priority 2 

• OCIT to Lock 18: Floodplain Expansion 

• Kelly Ave Dam (fish passage barrier) 

• River St./2nd Ave. Dam (fish passage barrier) 
 
Priority 3 

• Kent St. Dam (fish passage barrier) – Could become Priority 2 

• Lock 18 to Memorial Parkway: Riffle/Habitat Restoration 
 
These priorities may shift based on factors such as available funding opportunities, updated water quality data, or 
landowner willingness to proceed. 
 

3.2.2 Detailed Biological Conditions    

The most recent sampling data (2017-2018) indicates that overall, macroinvertebrate populations are at or slightly 
above attainment, while fish populations remain stressed and below attainment.  QHEI scores, which are closely 
correlated to IBI scores, were generally high with the exception of a non-attaining score at RM 5.11, just 
downstream of the Kent Street Dam.  RM 6.2, upstream of the Kelly Ave. dam restoration site, has made 
substantial improvement in both macroinvertebrate and QHEI scoring from its pre-restoration state, but fish 
populations remain only poor or fair.  Between 2010 and 2018, only two sampling locations achieved attaining 
scores in either IBI or MIwb: RM 0.3 for MIwb in 2018 and RM 1.13 for IBI in 2017.  The average IBI score from the 
2017 and 2018 sampling was a 31.5 and the average MIwb was a 7.14, indicating that improvements in fish 
population diversity and health still need to be made. 
 
While macroinvertebrate scores were generally attaining, RMs 6.2 and 5.11, where lowhead dams are still 
present, are at the minimum threshold for attainment with scores of 34. RMs 4.9 and 2.14 have better scores of 
38 while RM 1.13 just downstream of Lock 18 has the highest score of 42. The altered hydrology from the 
presence of the lowhead dams may be suppressing the macroinvertebrate populations in the upper reaches of 
the subwatershed.  The lowest macroinvertebrate rating was a Marginally Good narrative (generally an ICI range 
of 30-32) at the mouth of the Little Cuyahoga at RM 0.3.  This location has the lowest gradient (10.53 ft/mile) of 
the sampling points in the lower reach which may cause the siltation/sedimentation noted in the substrate as 
suspended sediment carried from higher gradients upstream settle out, and the stream through this section is 
largely channelized with low riffle/pool development. 
 
Even though the overall scores suggest that the QHEI habitat is attaining through most of the critical area, there is 
still ample room for improvement, particularly with respect to the Channel, Pool/Glide, and Riffle/Run metrics.  It 
is worth noting that the RM 6.2 QHEI of 77 represents a post-restoration score from the Kelly Avenue Dam 
restoration site, and equivalent Excellent scores may be attainable if subsequent reaches are similarly restored 
along the Little Cuyahoga.  Specifically, the Channel metric score at RM 6.2 is almost double that of the Channel 
metric score at RM 1.13, and the other in-stream metrics are all higher as well at RM 6.2, which suggests that 
changes to the in-stream habitat at RM 1.13 and other locations like creating a stable channel pattern, better 
quality/deeper pool habitats, and better quality riffles can mean substantial improvement to the existing 
conditions.  The overall scores from the 2017 Enviroscience and 2018 OEPA sampling data are generally well 
within attainment, with the exception being the RM 5.11 location which declined in habitat quality from a 57 in 
2014 to a 53.8 in 2018.  The reach through this area is channelized and constrained by the presence of a bridge 
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crossing, lacks a significant riparian corridor and active bankfull floodplain, has adjacent industrial development, 
and is downstream of two lowhead dams at Kent Street and River Street/2nd Avenue.  The next lowest score is a 
66 at RM 1.13, which while considered in attainment of WWH, may be influenced by the severe streambank 
erosion and channelized conditions noted at and just upstream of this location. 
 
Fish communities in Camp Brook showed extremely low species richness and diversity from 1996 sampling with 
mainly pollution-tolerant populations of low diversity and number.  Macroinvertebrate communities were also 
noted as poor.  Trends in taxa richness in Camp Brook declined from earlier monitoring done in 1986, with 
extremely low-density populations of only 7-10 taxa found at the 1996 sampling sites.  The 1996 TSD cites 
increased development in the subwatershed as a possible contributing factor to the decline in species quality in 
Camp Brook. QHEI scores in Camp Brook tributary reflect stressors to stream habitat in the headwaters and 
improvement downstream near the confluence with the Little Cuyahoga at RM 4.11.  WWH attributes increased 
further downstream at RM 0.2, where portions of the previously channelized stream had recovered a free-flowing 
character due to naturally higher gradient, but stormwater discharge continued to negatively affect the stream 
morphology.   
 
3.2.3 Detailed Causes and Associated Sources   

Impairment in this critical area is primarily caused by physical substrate habitat alterations and direct habitat 
alterations, with urban runoff/storm sewer discharge from high-density municipal land use and habitat 
modification and channelization as the sources of impairment.  Human modifications, stormwater and in-stream 
structures (lowhead dams, sewer lines, bridge crossings) have altered the natural hydrology and destabilized the 
Little Cuyahoga stream channel so that it has significantly incised from its original floodplain. The Little Cuyahoga 
and its tributaries within the critical area are still highly modified waterways with degraded habitat for fish and 
stressed fish populations, streambank erosion, and high sediment loading and substrate embeddedness.  Riparian 
buffers, when they exist, are generally narrow and insufficient.  The limited amount of riparian habitat 
exacerbates urban runoff, which increases streambank erosion and corresponding impacts to water quality, 
clarity, and substrate.  The presence of lowhead dams in the upper reaches continues to impair fish passage and 
suppress their population quality and number. 
 
Constrained channels and lack of floodplain access characterize the stream corridors in this critical area.  Severe 
incision, lateral erosion and instability in the channel is due to these channel modifications, creating excessive in-
stream sediment loading.  The decrease in channel stability in the downstream reaches in the critical area is 
directly related to the increasing amount of impervious surface and resulting stormwater runoff, and impervious 
surface should be considered a source of impairment in this area.  Recommended actions for this critical area are: 
 

• Streambank stabilization 

• Restoration of floodplain access and riparian habitat 

• In-stream riffle/pool restoration 

• Removal of lowhead dams and other in-stream barriers to fish passage 

• Stormwater treatment and on-site retention, impervious surface reduction 
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3.2.4 Goals and Objectives for the Critical Area 

Goals 

The overall nonpoint source restoration goals for the NPS-IS plan is to improve IBI, MIwb, ICI, and QHEI scores so 
that partial or non-attainment status can achieve full attainment of the designated aquatic life use.  Specific goals 
referencing the non-attaining assessment points are outlined below.  Goal criteria are based on the biological 
criteria found in Ohio Administrative Code 3745-1-07, Beneficial use designations and biological criteria (effective 
2/6/2017). 
 

1. Achieve IBI score of 38 at the L. Cuyahoga R. at Akron, near mouth site (RM 0.3). 

• NOT ACHIEVED: Site currently has an IBI score of 37. 
2. Maintain or exceed MIwb score of 8.46 at the L. Cuyahoga R. at Akron, near mouth site (RM 0.3). 

• ACHIEVED: Site currently has a MIwb score of 8.46. 
3. Achieve Narrative rating of Good at the L. Cuyahoga R. at Akron, near mouth site (RM 0.3). 

• NOT ACHIEVED: Site currently has a Narrative rating of Marginally Good. 
4. Maintain or exceed QHEI score of 75.3 at the L. Cuyahoga R. at Akron, near mouth site (RM 0.3). 

• ACHIEVED: Site currently has a QHEI score of 75.3. 
5. Maintain or exceed IBI score of 39 at the Little Cuyahoga RM 1.13 site. 

• ACHIEVED: Site currently has an IBI score of 39. 
6. Achieve MIwb score of 7.9 at the Little Cuyahoga RM 1.13 site. 

• NOT ACHIEVED: Site currently has a MIwb score of 7.73. 
7. Maintain or exceed ICI score of 42 at the Little Cuyahoga RM 1.13 site. 

• ACHIEVED: Site currently has an ICI score of 42. 
8. Maintain or exceed QHEI score of 66 at the Little Cuyahoga RM 1.13 site. 

• ACHIEVED: Site currently has a QHEI score of 66. 
9. Achieve IBI score of 38 at the L. Cuyahoga R. at Akron at Cuyahoga St. site (RM 2.14). 

• NOT ACHIEVED: Site currently has an IBI score of 36. 
10. Achieve MIwb score of 7.9 at the L. Cuyahoga R. at Akron at Cuyahoga St. site (RM 2.14). 

• NOT ACHIEVED: Site currently has a MIwb score of 7.85. 
11. Maintain or exceed ICI score of 38 at the L. Cuyahoga R. at Akron at Cuyahoga St. site (RM 2.14). 

• ACHIEVED: Site currently has an ICI score of 38. 
12. Maintain or exceed QHEI score of 70.8 at the L. Cuyahoga R. at Akron at Cuyahoga St. site (RM 2.14). 

• ACHIEVED: Site currently has a QHEI score of 70.8. 
13. Achieve IBI score of 38 at the L. Cuyahoga River at RM 4.9 site. 

• NOT ACHIEVED: Site currently has an IBI score of 25. 
14. Achieve MIwb score of 7.9 at the L. Cuyahoga River at RM 4.9 site. 

• NOT ACHIEVED: Site currently has a MIwb score of 5.37. 
15. Maintain or exceed ICI score of 38 at the L. Cuyahoga River at RM 4.9 site. 

• ACHIEVED: Site currently has an ICI score of 38. 
16. Maintain or exceed QHEI score of 71 at the L. Cuyahoga River at RM 4.9 site. 

• ACHIEVED: Site currently has a QHEI score of 71. 
17. Achieve IBI score of 38 at the L. Cuyahoga R. at Akron at Bank St. site (RM 5.11). 

• NOT ACHIEVED: Site currently has an IBI score of 30. 
18. Achieve MIwb score of 7.9 at the L. Cuyahoga R. at Akron at Bank St. site (RM 5.11). 

• NOT ACHIEVED: Site currently has a MIwb score of 6.94. 
19. Maintain or exceed ICI score of 34 at the at the L. Cuyahoga R. at Akron at Bank St. site (RM 5.11). 

• ACHIEVED: Site currently has an ICI score of 34. 
20. Achieve QHEI score of 60 at the L. Cuyahoga R. at Akron at Bank St. site (RM 5.11). 

• NOT ACHIEVED: Site currently has a QHEI score of 53.8. 
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21. Achieve IBI score of 38 at the L. Cuyahoga R. at Akron, upst. Kelly Ave site (RM 6.2). 

• NOT ACHIEVED: Site currently has an IBI score of 22. 
22. Achieve MIwb score of 7.9 at the L. Cuyahoga R. at Akron, upst. Kelly Ave site (RM 6.2). 

• NOT ACHIEVED: Site currently has a MIwb score of 6.52. 
23. Maintain or exceed ICI score of 34 at the L. Cuyahoga R. at Akron, upst. Kelly Ave site (RM 6.2). 

• ACHIEVED: Site currently has an ICI score of 34. 
24. Maintain or exceed QHEI score of 77 at the L. Cuyahoga R. at Akron, upst. Kelly Ave site (RM 6.2). 

• ACHIEVED: Site currently has a QHEI score of 77. 
25. Achieve Narrative rating of Good at the Ohio Canal (L. Cuyahoga) at Akron at North St. site (RM 0.18). 

• NOT ACHIEVED: Site currently has a Narrative rating of Fair. 

 

Objectives 

In order to achieve the overall nonpoint source restoration goal of restoring full attainment to the City of Akron-
Little Cuyahoga River HUC-12, the following objectives need to be achieved within Critical Area 1. 
 

1. Restore rivers and streams in the critical area using natural channel design features and principles 

• Restore 6,000 linear feet of stream within the critical area 
2. Restore natural free-flow conditions in the Little Cuyahoga River 

• Remove two (2) lowhead dams 
3. Reduce urban runoff  

• Manage 1,190 acres of impervious surface within the critical area using impervious surface 
reduction and/or retrofitting of green infrastructure practices 

4. Establish floodplain access along incised stream corridors 

• Reestablish 5 acres of accessible floodplain within the critical area 
 
Water quality monitoring is an integral part of the project implementation process. Both project-specific and 
routinely scheduled monitoring will be conducted to determine progress towards meeting the goals (i.e., water 
quality standards). Through an adaptive management process, the aforementioned objectives will be reevaluated 
and modified as necessary. Objectives may be added to make further progress towards attainment goals, or 
altered, as a systems approach of multiple best management practices (BMPs) can accelerate the improvement of 
water quality conditions. The OEPA Nonpoint Source Management Plan Update (OEPA, 2013) will be utilized as a 
reevaluation tool for its 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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Chapter 4: Projects and Implementation Strategy 

4.1 Projects and Implementation Strategy Overview Table 

 

For City of Akron-Little Cuyahoga River HUC-12 (04110002-03-04) 

Applicable 
Critical Area  

Goal Objective Project # 
Project Title 

Lead 
Organization 

Time 
Frame  

Estimated 
Cost 

Potential/Actual 
Funding Source 

(EPA Criteria g) (criteria d) (EPA Criteria f) (EPA Criteria d) (EPA Criteria d) 

Urban Sediment and Nutrient Reduction Strategies 

                  

                  

Altered Stream and Habitat Restoration Strategies   

1 9-12 1, 4 5 
Elizabeth Park 
River Restoration 

City of 
Akron 

Long $500,000 

Ohio EPA Section 
319, GLRI, 

WRRSP, local 
funds 

1 17-24 1, 2 6 
River St/2nd Ave 
Dam Removal 

City of 
Akron 

Long 
$2.5 

million 

Ohio EPA Section 
319, GLRI, 

WRRSP, local 
funds 

1 13-20 1, 2 7 
Kent St Dam 
Removal 

City of 
Akron 

Long 
$2.5 

million 

Ohio EPA Section 
319, GLRI, 

WRRSP, local 
funds 

1 5-8 1, 4 8 

Little Cuyahoga 
River Restoration 
OCIT to Lock 18 
Floodplain 
Expansion 

City of 
Akron 

Long $620,000 

Ohio EPA Section 
319, GLRI, 

WRRSP, local 
funds 

1 5-8 1, 4 1 
Little Cuyahoga 
River Restoration 
at Lock 18 

City of 
Akron 

Short 
Term 

$615,683  

Ohio EPA Section 
319, GLRI, 

WRRSP, local 
funds 

1 1-4 1, 4 2 

Little Cuyahoga 
River Restoration 
at Memorial 
Parkway 

City of 
Akron 

Short $659,512  

Ohio EPA Section 
319, GLRI, 

WRRSP, local 
funds 

1 1-4 1, 4 3 
Little Cuyahoga 
River Restoration 
at Rack 40  

City of 
Akron 

Short $871,744 

Ohio EPA Section 
319, GLRI, 

WRRSP, local 
funds 

1 5-8 1, 4 4 

Little Cuyahoga 
River Restoration 
Lock 18 to 
Memorial 
Parkway Riffle 
and Habitat 
Restoration 

City of 
Akron 

Long $640,000 

Ohio EPA Section 
319, GLRI, 

WRRSP, local 
funds 

         

Agricultural Nonpoint Source Reduction Strategies 

                  

                  

High Quality Waters Protection Strategies 
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Other NPS Causes and Associated Sources of Impairment 

                  

 
 

4.2 Project Summary Sheet(s) 

Nine 
Element 
Criteria 

Information needed Explanation 

n/a Title Little Cuyahoga River Restoration Near Rack 27 - Lock 18 

criteria d 
 

Project Lead 
Organization & Partners 

The City of Akron, private landowner, Ohio Edison (holds easement partially 
through project area) 

criteria c HUC-12 and Critical Area City of Akron-Little Cuyahoga River HUC-12 (04110002-03-04), Critical Area 1 

criteria c Location of Project 41.0998695, -81.5263761 in City of Akron, Summit County upstream of Memorial 
Parkway Trailhead (499 Memorial Pkwy, Akron, OH 44310). 

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

Altered Stream and Habitat Restoration Strategy 

criteria f Time Frame Short-Term (1-3 yr) 

criteria g Short Description The City of Akron proposes to restore 740 linear feet of stream at the Lock 18 
area on the Little Cuyahoga River. This project will reduce excessive sediment 
loading by restoring approximately 1.5 acres of adjacent floodplain, stabilizing 
approximately 560 linear feet of severely eroding bank, and improving in-stream 
habitat by realigning the stream channel and constructing riffles and keys along 
the project reach. 

criteria g Project Narrative At the direction of the City of Akron, Enviroscience created conceptual plans and 
cost estimates to address three priority problem areas in the Little Cuyahoga 
mainstem.  The Lock 18 area suffers from loss of floodplain access and heavy 
erosion of the bank, where 50-foot tall eroding outer banks are contributing 
excessive sediment to the Little Cuyahoga. The project proposes a bioengineered 
approach that moves the centerline of the stream away from the toe of the slope 
and reduces the overall channel length in this area to increase channel slope and 
bring the channel into equilibrium.  
 
The streambed profile through the reach will be modified such that a riffle-pool 
complex will be restored to promote proper river transport function and align 
morphologic features with channel pattern. The cross-sectional dimension will be 
restored in the reach to maintain a stable width, depth and cross-sectional area 
based on local indicators and regional relationships. 
 
Cut and fill of adjacent terrace areas will produce material for localized spoil to 
create additional floodplain access and stabilize the eroding slopes. The proposed 
excavation of existing terraces will open up the flow path of the river and 
decrease flood stage and erosive energies on the lateral streambanks of the 
channel. The reduction in bank height with the new proposed floodplains will also 
reduce near bank energies. Rock riffle structures with embedded vertical grade 
controls (keys) and toe protection will establish a stable resistive meander 
geometry for the new pattern and ensure riffle features remain stable. Native 
vegetation will provide roughness and stabilization of the restored banks and 
floodplain.  
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The stream morphology has a direct impact on physical habitat quality. The 
instability of streambed, extensive erosion and lack of flood prone area are 
degrading in-stream habitat. It is expected that improving some of the limiting 
aspects of the physical habitat will create a better foundational habitat for more 
diverse, abundant, and healthy fish and macroinvertebrate populations. 
 
The project area is partially owned by the City of Akron, who will maintain the 
project in perpetuity, and partially owned by a private landowner, who the City 
will work with to place a conservation easement or other protective measure on 
the restored project reach. A utility easement held by Ohio Edison lies partially in 
the project area, and  

criteria d Estimated Total cost  

Construction  $521,765 

Design, Engineering and Permitting $93,918 

Total $615,683 

Costs may need to be updated at time of grant application. 

criteria d Possible Funding Source Ohio EPA Section 319, WRRSP, local funds 

criteria a Identified Causes and 
Sources 

Causes: Habitat, Flow Regime Alteration 
Sources: Channelization, Erosion. 

criteria  
b & h 

 

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

On average, the IBI score of each sampling site needs to be raised by 6.5 points 
with the lowest at RM 6.2 needing to be raised 16 to reach the goal of 38. On 
average, the MIwb score of each sampling site needs to be raised by 0.755 points 
to meet the goal score of 7.9. The lowest MIwb score is found at RM 4.9 and 
needs raised by 2.53 points. The sampling site at RM 5.11 is the only sampling site 
not meeting QHEI attainment and needs to be raised by 6.2 points to meet the 
goals. In order to achieve these goals, objectives to restore 6,000 linear feet of 
stream and 5 acres of natural floodplain are established for the critical area. 

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

This project will restore 740 linear feet (12.3%) of the 6,000 linear feet stream 
restoration objective and 1.5 acres (30%) of the 5-acre floodplain creation 
objective in this Critical Area. 
 
Currently, the downstream sampling point at RM 1.13 is not meeting the goal for 
MIwb and the sampling point at RM 0.3 is not meeting the goals for IBI and ICI. It 
is estimated that long-term, the project will improve the MIwb at the RM 1.13 
from 7.73 to at least a 7.9 and will assist with the improvement of the IBI (37) and 
macroinvertebrate narrative (Marginally Good) further downstream at RM 0.3 to 
bring them closer to attainment. It is also expected that the restoration project 
will substantially improve the QHEI at RM 1.13 from a score of 66 to 70 or greater 
in the short term. 

Part 3: Load Reduced? Estimated 904.4 pounds/year nitrogen, 348.2 pounds/year phosphorus, and 
565.3 tons/year sediment (STEPL method) 

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

Project effectiveness will be measured by the improvement of biocriteria and 
habitat scores at and downstream of the project site.  
 
If the project is funded through the Ohio EPA 319 program, staff from the OEPA-
DSW Ecological Assessment Unit will perform both pre- and post-project 
monitoring. 

criteria e Information and 
Education 

The City of Akron will promote the project through production of a factsheet for 
public distribution.  The project will also be highlighted on the City’s website 
where other restoration projects are already described 
(https://www.akronohio.gov/cms/engineering/environmental_LCR/index.html).  

https://www.akronohio.gov/cms/engineering/environmental_LCR/index.html
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The project will be used to inform the public on the importance of reducing 
erosion and sedimentation into the Little Cuyahoga River. 

 

Nine 
Element 
Criteria 

Information needed Explanation 

n/a Title Little Cuyahoga River Restoration Near Rack 27 - Memorial Parkway 

criteria d 
 

Project Lead 
Organization &  Partners 

The City of Akron 

criteria c HUC-12 and Critical Area City of Akron-Little Cuyahoga River HUC-12 (04110002-03-04), Critical Area 1 

criteria c Location of Project 41.106260, -81.527440 in City of Akron, Summit County near Memorial Parkway 
Trailhead (499 Memorial Pkwy, Akron, OH 44310). 

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

Altered Stream and Habitat Restoration Strategy 

criteria f Time Frame Short-Term (1-3 yr) 

criteria g Short Description The City of Akron proposes to restore 1,600 linear feet of stream at the Memorial 
Parkway area on the Little Cuyahoga River. This project will restore approximately 
0.65 acres of adjacent floodplain, stabilize approximately 613 linear feet of 
eroding streambank, and improve in-stream habitat by restoring sinuosity to the 
channel and constructing riffles and keys along the project reach. 

criteria g Project Narrative This project proposes to improve in-stream habitat, stabilize eroding 
streambanks, and reconnect floodplain to a section of the Little Cuyahoga 
mainstem downstream of RM 1.13.  Upstream of the proposed project area, a 
bridge pier sat in the middle of the stream and a sanitary pipe chase spanned the 
width of the stream. Both structures were disrupting the natural pattern of the 
stream, creating deep scour pools along the pipe chase, collecting log jam debris, 
and forcing the thalweg of the stream closer to the right bank. The shifting of the 
stream towards the right bank was causing severe erosion along the bank, 
exposing and undermining an existing catch basin as well as creating instability 
along the bank. These were removed during the Uhler Conveyance Rack 27 and 
29 Improvements project, but destabilization further downstream caused 
streambank erosion and loss of floodplain access.  
 
At the direction of the City of Akron, EnviroScience created conceptual plans and 
cost estimates for restoration in this area to expand upon the previous upstream 
restoration work.  The conceptual plan calls for bank stabilization along the left 
bank, as well as expansion and restoration of the left bank floodplain. The 
streambed profile through this reach will be modified to restore a riffle-pool 
complex. To create more sinuosity to the reach, the proposed alignment shifts 
closer to the right bank, then grading of the right bank slope at 2.5:1.  
Bioengineering with rock toe protection will establish a stable resistive meander 
geometry for the new pattern. Rock keys also be necessary to establish 
embedded vertical grade controls and ensure riffle features remain stable. Native 
vegetation and bioengineering will re-establish roughness and reduce streamflow 
velocity to minimize erosive force. 
 
Sections of the streambanks are currently 8-10ft high and devoid of any woody 
vegetation from past clearing, exacerbating erosion and sedimentation. A 
realignment of the stream channel is proposed here because the river is actively 
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expanding laterally. Slopes in the project area will be graded to a minimum 2:1 to 
reestablish a stable meander geometry and will provide more space for creation 
of floodplain. The new meander will use rock toe protection and bioengineering 
for long term stability. Rock keys will be added through the length of the meander 
to prevent flanking and additional hard points should the river expose more 
streambank. The river morphology will also be addressed by restoring an 
appropriate riffle-pool complex through the project reach. 
 
The project area is owned by the City of Akron, who will maintain the project in 
perpetuity. 

criteria d Estimated Total cost  

Construction  $558,908 

Design, Engineering and Permitting $100,604 

Total $659,512 
 
Costs may need to be updated at time of grant application. 

criteria d Possible Funding Source Ohio EPA Section 319, WRRSP, local funds 

criteria a Identified Causes and 
Sources 

Causes: Habitat, Flow Regime Alteration 
Sources: Channelization, Erosion. 

criteria  
b & h 

 

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

On average, the IBI score of each sampling site needs to be raised by 6.5 points 
with the lowest at RM 6.2 needing to be raised 16 to reach the goal of 38. On 
average, the MIwb score of each sampling site needs to be raised by 0.755 points 
to meet the goal score of 7.9. The lowest MIwb score is found at RM 4.9 and 
needs raised by 2.53 points. The sampling site at RM 5.11 is the only sampling site 
not meeting QHEI attainment and needs to be raised by 6.2 points to meet the 
goals. In order to achieve these goals, objectives to restore 6,000 linear feet of 
stream and 5 acres of natural floodplain are established for the critical area. 

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

This project will restore 1,600 linear feet (26.7%) of the 6,000 linear feet stream 
restoration objective and 1.5 acres (30%) of the 5-acre floodplain creation 
objective in this Critical Area. 
 
Currently, the downstream sampling point at RM 1.13 is not meeting the goal for 
MIwb and the sampling point at RM 0.3 is not meeting the goals for IBI and ICI. It 
is estimated that long-term, the project will improve the MIwb at the RM 1.13 
from 7.73 to at least a 7.9 and will assist with the improvement of the IBI (37) and 
macroinvertebrate narrative (Marginally Good) further downstream at RM 0.3 to 
bring them closer to attainment. It is also expected that the restoration project 
will substantially improve the QHEI at RM 1.13 from a score of 66 to 70 or greater 
in the short term. 

Part 3: Load Reduced? Estimated 904.4 pounds/year nitrogen, 348.2 pounds/year phosphorus, and 
565.3 tons/year sediment (STEPL method) 

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

Project effectiveness will be measured by the improvement of biocriteria and 
habitat scores at and downstream of the project site.  
 
If the project is funded through the Ohio EPA 319 program, staff from the OEPA-
DSW Ecological Assessment Unit will perform both pre- and post-project 
monitoring. 

criteria e Information and 
Education 

The City of Akron will promote the project through production of a factsheet for 
public distribution.  The project will also be highlighted on the City’s website 
where other restoration projects are already described 
(https://www.akronohio.gov/cms/engineering/environmental_LCR/index.html).  
The project will be used to inform the public on the importance of reducing 
erosion and sedimentation into the Little Cuyahoga River. 

https://www.akronohio.gov/cms/engineering/environmental_LCR/index.html
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Nine 
Element 
Criteria 

Information needed Explanation 

n/a Title Little Cuyahoga River Restoration Near Rack 40  

criteria d 
 

Project Lead 
Organization &  Partners 

The City of Akron 

criteria c HUC-12 and Critical Area City of Akron-Little Cuyahoga River HUC-12 (04110002-03-04), Critical Area 1 

criteria c Location of Project 41.1127778, -81.5279252 in City of Akron, Summit County near Rack 40 (904 
Cuyahoga St, Akron, OH 44313). 

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

Altered Stream and Habitat Restoration Strategy 

criteria f Time Frame Short-Term (1-3 yr) 

criteria g Short Description The City of Akron proposes to restore 500 linear feet of stream at the Memorial 
Parkway area on the Little Cuyahoga River using natural channel design and 
bioengineering techniques. This project will also restore approximately 0.38 acres 
of adjacent floodplain and build upon a restoration project going to construction 
in 2020 immediately downstream of the project site. 

criteria g Project Narrative The river downstream of the Rack 40 stormwater basin has moderately severe 
streambank erosion and lack of floodplain access.  Streambank stabilization using 
bioengineering along 500 linear feet of stream and creation of 0.38 acres of 
adjacent floodplain is proposed for this project.  Native, low-profile native species 
will be planted along the regraded streambanks for additional stabilization and 
avoid conflicts with overhead power lines.  Regrading of the slope will allow 
vegetation to re-establish, thereby strengthening the bank and helping protect it 
from future erosion. Floodplain expansion along the bank will allow for flood 
flows to transition through the reach at lower velocities. This project directly 
addresses recommended actions for the critical area by stabilizing eroding 
streambanks and restoring floodplain access, riparian, and in-stream habitat.  This 
project is a second phase of a current restoration project by the City of Akron 
immediately downstream that will restore 630 linear feet and 0.38 acres of 
floodplain access.  The downstream restoration project is projected to be 
completed by the end of 2020.  Implementation of both projects will restore a 
combined 1,130 linear feet of stream and 0.76 acres of accessible floodplain 
immediately upstream of the RM 0.3 sampling location. 
 
The entire project area is owned by the City of Akron, who will maintain the 
project in perpetuity. 

criteria d Estimated Total cost  

Construction  $807,170 

Design, Engineering and Permitting $64,574 

Total $871,744 
 
Costs may need to be updated at time of grant application. 

criteria d Possible Funding Source Ohio EPA Section 319, WRRSP, local funds 
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criteria a Identified Causes and 
Sources 

Causes: Habitat, Flow Regime Alteration 
Sources: Channelization, Erosion. 

criteria  
b & h 

 

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

On average, the IBI score of each sampling site needs to be raised by 6.5 points 
with the lowest at RM 6.2 needing to be raised 16 to reach the goal of 38. On 
average, the MIwb score of each sampling site needs to be raised by 0.755 points 
to meet the goal score of 7.9. The lowest MIwb score is found at RM 4.9 and 
needs raised by 2.53 points. The sampling site at RM 5.11 is the only sampling site 
not meeting QHEI attainment and needs to be raised by 6.2 points to meet the 
goal. In order to achieve these goals, objectives to restore 6,000 linear feet of 
stream and 5 acres of natural floodplain are established for the critical area. 

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

This project will restore 500 linear feet (8.3%) of the 6,000 linear feet stream 
restoration objective and 0.38 acres (7.6%) of the 5-acre floodplain creation 
objective in this Critical Area. 
 
Currently, the downstream sampling point at RM 0.3 is not meeting the goals for 
IBI and macroinvertebrate narrative. It is estimated that long-term, the project 
will result in an improvement of the IBI from 37 to 38 or better and 
macroinvertebrate narrative (Marginally Good) to Good or better at RM 0.3 to 
bring this partially attaining area into attainment. 

Part 3: Load Reduced? Estimated 73.3 pounds/year nitrogen, 28.2 pounds/year phosphorus, and 45.8 
tons/year sediment (STEPL method) 

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

Project effectiveness will be measured by the improvement of biocriteria and 
habitat scores at and downstream of the project site.  
 
If the project is funded through the Ohio EPA 319 program, staff from the OEPA-
DSW Ecological Assessment Unit will perform both pre- and post-project 
monitoring. 

criteria e Information and 
Education 

The City of Akron will promote the project through production of a factsheet for 
public distribution.  The project will also be highlighted on the City’s website 
where other restoration projects are already described 
(https://www.akronohio.gov/cms/engineering/environmental_LCR/index.html).  
The project will be used to inform the public on the importance of reducing 
erosion and sedimentation into the Little Cuyahoga River. 

 

 

 

  

https://www.akronohio.gov/cms/engineering/environmental_LCR/index.html
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