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Abstract

This project evaluatedater quality fish habitat and biota in the Cuyahoga River and
Cleveland Harbor, Ohio, in the Lake Erie watershed to set baseline conditions and evaluate
existing and potential habitat and fish restoration activities. The lower 5.5(B1Belsm)of the
river is a dedged stp channel that is maintained t@&foot (7m) depthby the US Army Corps
of Engineers that leaves this stretch of the river devoid of shallow water fish laaitafds been
designated as a USEPA Area of Conc#fet, it is this stretch of rivethat outmigrating fish
larvae and juveniles must traverse to reach Cleveland harbor and Lak©#&riuryear
evaluation of abiotic and biotic conditions shoveenhix of suitable and impaired conditions.
Flow rates and in particular stream velocjtyeached critical minimal conditions in this stretch of
the Cuyhoga Riverasthey wereoccasionally negative or contrary to the desired flow direction.
Ship traffic was observed to exacerbate impaired conditiomssoed oxygerfDO) levels did
not reach anoxic conditions during the study period in the study area or in a comparison river, the
Grand River in Lake County, OhicCritical DO levels were only infrequently observed in the
lower segments of the Cuyahoga River and Old Chanfrtedrmalplumeissues consistingof
temperature spikagearindustrialoutfalls in the lower rivewere of concern. Phosphoresels,
measured aSoluble (SRP)and Total (TP, showed that there was bioavailabilty of nutrients to
fuel algal bloomsn the river, harborrad nearshore Lake Eriaowever both SRP and TP levels
were comparable or lower than otlsénilarlargeLake Erie tributarieand watersheds
Turbidity and suspended solids were high throughout the study period at all river and harbor
stations. This hdha sgnificant dampeningffect on light transmission in the water column and
energy available foaquaticvegetation and green algae growther water quality parameters
monitored during the study period revealed conditions that were suitable fowatamaquatic
life andweresimilar to the reference river (Grand River, Ohi@poplankton, benthognd
edible green algae levels weszorded in the study area, but appeared someambpaired
compared to reference and Lake Erie sitesd quality forfishes wagliminishedin thelower
Cuyahoga ship channelLlower trophic levels and the food web were impacted by aquatic
invasive speciesLarval fish were produced and transported through the lower section of the
Cuyahoga Rer and in the harbaturingeach year of the stuggnost production waBmerald
Shiners and @zardShad, butl2 otherfish speciesand fish eggsvereobserved in our
ichthyoplanktorsamples In areas where shallow watard habitat complexity wegesent, a
more diverseomplex d residentfish species and juvenile transighbke Erie)fish species
were observeth comparisorto areas that had greater depths and gtikelinedriver banks.
Indices of Biotic Integrity were in the fair range and were comparable to nearshorféshndeo
Lake Erie sites in the central basbserved fish anomalies (DELTS) in the lower Cuyahoga
River were at, or lower than, benchmarks set for impairmieahlic boater (launches) and
angler access in the middle and lower portions of the river wadequate for current and
anticipated demand as this AOC completes remediaiature actions to remediate the lower
section of the Cuyahoga River and Cleveland Hashould address thermal issugisip channel
flow regime,turbidity and suspended sddi, watershed contributiorts the ship channel
A r e s e aceessameliorating nearshore and riverbank harderangimprovingshallow
water habitat complexityWithout these water quality and habitat imggments, impairments
will persist,and restaation activities may not achieve their intended outcon@dgnging OEPA
impairment thresholds make delisting attainable for many of the BREgional controlling
factors may play a large part in fish production and activity in the lower watersheahsierit
species like Walleye, Yellow Perch, White Bass and White PerchsaerpledlO miles
upstream in the Cuyahoga River in late summer 2015.
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Introduction

The Cuyahog®iverisal22mi | e | ong ri ver that meander s i n
Oh i amalsbutdeveloping, Geauga County south through Kent, then it turns west into the city
of Akron. There it leaves the confines of Akron and turns north through the Cuyahoga Valley
National Park, before making its way through the heart of downtown Cielrated emptying in
Lake Erie. This diverse watershed of 810 square miles contains a wide variety of habitats, land
uses and human population densities from rural forests and fields to industrial urban metroplex
landscapes of two Midwestern cities. TheeyGuhoga Ri ver i s best known
burnedo because of pollutants, industrial i mp
became a symbol of impaired resources tieffpedlead to the development of the national Clean
Water Act of 192. Its waters have been dammed, extracted, used and recycled back into the
river channel and Lake Erie. Impairments to water quality in the Cuyahoga River come from
nonpoint and point sources; fromragulture and suburban runoff, fromastewater treatent
plants, combined sewer overflows, industrial discharges, and from miles of hardened river edge
and shoreline with concrete and steletetpileplacement and bulkheads. Much of what remains
as current impacts comes from impairments and wastes genergaiedtesses establishe
decades ago, and remediation has Isé@m, difficult and costly.

Il n 1985, the International Joint Commissiond
as one of 43 Areas of Concern (AOC) that had beneficial use impasr(B&Hs) and degraded
aguatic lifeconditions. Remedial Action Plan (RAP) teams, an outgrowth of the AOC
designations, began work to restore beneficial uses in AOC watersheds. The Ohio Department
of Natural Resources, Division of Wildlife (ODNGDW) isone member of a team of agencies
and stakeholders that participate in the Cuyahoga River RAP which was founded in 1988 for
support of local RAP activitiesThe Great Lakes Water Quality Agreement (GLWQA) lays out
14 beneficial use impairments (BUIs) timatist be remediated in order to restore the AOCs. In
many ways these BUIs reflect the same goals as represented in the Ohio water quality standards
for attainment of beneficial uses. The BUIs include:

. restrictions on fish and wildlife consumptfon

. tainting of fish and wildlife flavor;

. degradation of fish and wildlife populatiéns

. fish tumors or other deformities

. bird or animal deformities or reproductive problems;

. degradation of benthtys

. restrictions on dredgifig

. eutrghication or undesirable algge

. restrictions on drinking water or taste and odor problems;
10. beach closings

11. degradation of aesthetics

12. added costs to agriculture and indu&jry

13. degradation of phytoplankton and zooplankton pdiouns; and
14. loss of fish and wildlife habitat

The 1992 Stage | report identified 10 of 14 beneficial uses as not meeting attainment in the
early years of Cuyahoga River AOC designafidesignated above with an astert3k Within
the last decadesowever, with focus on activities that could improve the health of the
watershed, some of these beneficial uses have been obtained (Cuyahoga RAP and OEPA 2009
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report). Other beneficial use impairments (BUIs) such as degradations in fish populations,
berthos and fish habitat are beginning to improve and may be approaching deligfetg; tinis
study, in partevaluats progress towards that goal of delisting the Cuyahoga River AOC
designation.

In 1998, therPresident Clinton recognized the CuyahogeeRas a national American
Heritage River because of its historical and environmental importance. The Cuyahoga RAP
team continues to work on projects that improve the watershed with the goal of delisting and
improving ecosystem health includirdam remeoal or remediation (Monroe Falls, Kent
Cuyahoga Falls storm watecontrol and managemer@SO and water treatment plans,
establishment of sulvatershed focus groups, and habitat improvement projects (corridor
protection, | and u Xieeadsratral Quiferseimstream dnd strésmmln 6 b u |
habitat restoration This project complemesthese efforts and recommesateas for focusing
future restoration and protection work. It establishes baseline information and adds this
information to datakses for future evaluations and comparisdviany d the projects being
implemented or proposed have no baseline abiotic and biotic data to drave fyaoge the
success of their improvement projects.

One constant in this watershed for the last centasytieen the use of the Cuyahoga River
for industry. The lower Cuyahoga River supports Cleveland Harbor and the movement of steel
and iron products, stone, sand, salt, and other raw and finished products. Large cordnadtrcial
ships use this harbor arfaetlower Cuyahoga River to offload or take on these products. Because
of that usage, and because of the silt load being carried down the river from the upper watershed,
the lower river and harbor are dredged by contractors overseen by the U.S. ArmyfCorps o
Engineers to depths ranging from-2@ feet(7-9m). This river and harbor dredging affects the
natural hydraulics and ecosystem function of the water area, with surveys showing that many
parts of this area experience low dissolved oxygen levels asasavipy (OEPA 2009, CRCPO
2002, NEORSD 2003), which can affect survival of fish and other aquatic biota. Dredging also
affects loss of vital aquatic habitat in the immediate area and instedséity, which may lead
further degradation of water qualityring time periods when fish and aquatic invertedsratre
reproducing or migrating back to the lake or harbor.

The ODNR, Division of Wildlife currently reviews dredge programs in the ship channel and
harbor and make recommendations to minimize ingpdcting seasonal spawning windows.
Fish speciethat spend much of the year in Lake Erie or adjacent nearshore hasbensl into
the river seasonally during the spring to spawn. Larval and juvenilpriistuced in the river
thenout-migratethrough he summer. Randy Eschenroder of the Great Lakes Fishery
Commission (GLFC) hypothesized that large rivers like the Cuyahoga could be doitable
migratory runs of spawning ¥eye Sander vitreus similar to other rivers in Lake Ergich as
the MaumeeSandusky, Grand (Ohio), Grand (Ontario), Buffalo, and Cattaraugus Creek.
Certainly historic records show that native fish speciesWkée Bass Morone chrysops
SmallmouthBass(Micropterus dolomiepand LargemoutiBass Micropterussalmoide} other
sunfish and crappies (centrarchids)eshwater Bum (Aplodinotus grunniensLake Whitefish
(Coregonuglupeaformi¥ andCisco (Coregonusartedi), Northern PikgEsox luciuyand
Muskellunge Esoxmasquinongy Walleye,Sauger(Sander canadenyandBlue Pike (Sander
vitreus glaucul suckers and redhorses (catostomids), forage and prey fish (cyprinids), and even
possiblyLake Surgeon Acipenser fulvescehssed rivers and nearshore areas like those
originally documented in the Cuyahoga River and hanospawning.



Within the scope of the GLRI RABr 201Q Focus Ared.D. 22 Hdbitat and Wildlife
Protection and Restoration: Habitat Restoration in Great Lakes Areas of Gomasrn
applicable for this project. The activities in this project addresk teward delisting of the
Cuyahoga River and harbor AOC. They establish a comprehensive description of conditions and
critical areas in thehip channel and harbor and assess conditions Iowlee river(AOC)
downstream of Akron Results and managemeaemplications of this projeawill inform other
projects and activities in the watershed amtlin siting and concentrating future work toward
achieving AOCdelisting restoring habitat, and improving ecological function.

This project addresses pointeidified in the Great Lakes Restoration Initiative (GLRI) for
providing healthy ecosystems for fish and wildlife. Within the 2010 GLRI funding plan,
problem statements in Focus Areas 1 (Toxic Substances and Areas of Concern), 3 (Nearshore
Health and Nongat Source Pollution) and 4 (Habitat and Wildlife Protection and Restoration)
identify habitat and ecosystem problems, describe long term goals, and discuss principal actions
to support funding this project. Habitat and wildlife protection and restonatisra key
concept, with projects that address habitat destruction and degradation, knowledge gaps and
strategic and measurable environmental outcomes proponents to be addressed. AOCs, such as
the Cuyahoga, were identified as a priority, and this prpjextided opportunities for
interagency and multiple organizationsoé6 col |
the AOC and restoration of ecosystem function in the Cuyahoga River and harbor. This goal of
healthy communities and ecosystems dredstrategic targets of delisting AOCs and managing
sedi ments are also reiter a-bbgediveid’.3.tRegondl SEPAOG S
collaboration on activities through tRAP is presented via the web at:
http://www.cuyahogariver.orgindhttp://www.epa.gov/glnpo/aoc/cuyahoga.html

The findings of thisproject hae other applicatiosand relevance as well. Within the
confines of the Great Lakes Regional Collaboration (GLRC) Strategy, and the Ohio portion of
that Strategy, there has been defl a need for more habitat conservation and species
management and an acceleration of cleanup activities in AOCs. They also identified the need for
a technologically sound information base, baseline data, and representative indidatbrs
gets to the are of this project. They also pointed toward collaborative sustainability, including
improved planning and resource and economic management. The GLRC Strategy Team issued
recommendations on the habitat and species issues that focused on safe andaietzitsyor
native fish species and healthy fish communities, and protected, restored, and managed coastal,
connecting and open water areas. Focus &oeasudy that coincide with this projeciclude
inventory and assessment of Great Lakes coadtébkefor restoration and protection, and
detailed monitoringf AOCs inriverine andcoastal shore areas.

Results of this projeatill lead to improved quality of the ecosystem and definition of
blueprintarea goalsthe synthesis of project results idéy key aquatic species and
communities, as well as deéithe status of ecological conditions and impairments, conditions or
success of any external restoration work, and dedimotic processes that may regulate future
aquatic ecosystem health. Thieject addresssconcerns of the three leading impairments in
the Cuyahoga AOC: degraded fish and wildlife populations, degraded benthos, and loss of fish
and wildlife habitat. The results of this projedescribe impairments of chemical, physical and
biological degradation from human activities such as changing hydrology, pollution, storm water
and dredging effects, as well as evaluating activities to ameliorate these effects by other
restoration projects in the watershélhis project also completes assment of current



conditions toward evaluations of impairments in fish tumors, plankton populations, and
eutrophication, nuisance algae and harmful algal blooms.

Datg photographic recordand products produced during this project will be applicable and
compatible to other key work in the Lake Erie watershednaeet or exceed standards for data
and products in use by USEFALNPO, ODNRODW, OEPA, the Great Lakes Fishery
Commi ssionbdbs Lake Erie Committee tasktgroups,
and the Cuyahoga Remedial Action Plan working group and its partnerswéaallected via
common sampling methods used by the US Army Corps of Engineers, USEPA, Ohio Division of
Wildlife, Ohio EPA, and the Northeast Ohio Regional Sewer Distridhydroacoustics,
fisheries, lower trophic leveshamplingand water quality monitoring to insure quality control,
comparability, and interagency usability of data or results.

Outcome®f this project include:

1 thedescription of seasonal changes in theeired aquatic communities, ecosystems and
abiotic processes ime Cuyahog®&iver and harboto be applied by researchdos
completion of the blueprints for biodiversity protection and restoration in the Lake Erie
basin

1 identification of native fish stde that reproduce and whose health depends on or can be
enhanced by the restoration@fiyahogeRiver and harbor

1 identificationof critical aquatic habitats and keporfish stocks, and restoration of
habitats to support rehabilitation of native fish@ps inthe Cuyahog#&iver and harbor

1 assisting in thémprovement of beneficial use impairmehtbiotic and bioticonditions
thatwill lead to the delisting of the Cuyahoga River and Harbor as an Area of Concern

1 project findings, products, maps amatalthat infornGreat Lakes, Ohio and Cuyahoga
watershed decision makers and managers to determine future watershed quality and
aguatic life targets, implement additional protection and restoration actions, and adjust
actions that significantly impair washed function.

Outputsof this project include:

1 identification and mapping of key critical areas for habitat protection and areas ideal for
habitat restoration and rehabilitationtire Cuyahog#&iver andClevelandharbor

1 habitat and aquatic life inforrtian that will aidexternal researchens the development
of the biodiversity blueprintand restoration plarfer Lake Erie

1 identificationand enumeratioof keyf i sh speci esd gpeciessing i es and
and spawning ithe Cuyahog®iver, harba, and breakwall areas

1 data resulteind productshat become a part oflarger framework of databases
associated with Great Lakes coastal, harborvgatiershed and riverine areas and
Cuyahoga AOQesources
Resultsof this project include:
1 Mapping appreimately 10 square miles of harboearshore and breakwall areasd
side channel s ( Cuylarkapfor habigat delihedtiopriaritzedrfor c h an n e
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protection, rehabilitation and restoration in @ayahogeRiver and harbor AOC.
Completion & additional habitat evaluations for comparison purposethe Cuyahoga
Riverup to the dam at Ohio State Routea8f@l in the neighboring Grand River

1 Databases of abiotic conditions and biotic life during the project time period to
substantiate curretiaseline conditions and to describe changes during the project time
span. Comparisons to index metrics that compare gathered project data to AOC and other
evaluation standards.

1 Data, results and conclusions to inform activioés-stream and harbor wiardredge
and fill operationsriverbank armoring maintenance, repaidremediatior)
management implications for Lake Erie and Cuyahoga River fish spangtspmpletion
of restoration activitieso benefit restoration of native aquatic species irCimgahoga
River and harbor AOC.

Study Area

This Cuyahoga AOC Habitat GLRI project area consists of the following major regions
along Ohiob6s porti on(Figufel)t (D the lbwerkCeyaltogaiRiser wat er s h
from the first riffle below the Harvd-DenisonRd. bridge through the ship channel to the river
mouth in Cleveland Harbor; (2) the Old (River) Channel from Channel Park Marina down to its
confl uence with the Cuyahoga River just above
Edgewater P&ron the western edge to Dike 14 on the eastern edge; (4) nearshore Lake Erie
waters adjacent to the Cleveland Harbor-east breakwall; (5) the middle section of the
Cuyahoga River from the dam just upstream of the State Route 82 bridge in Brecksville
downstreanto the HarvareDenison bridge; (6) comparison sites on the Grand River in Lake
County, Ohio, from the first riffle in Painesville Twfocated downstream of the State Route 2
bridge)downstream to the mouth in Fairport Harbor.

With the exceptiomf several wateramples taken for elementiemical signature analyses,
all field work in 202 through earl\2015 was in the first four regionsnd region sixdescribed
above; the majority of work during the 2011 field seasons occurred in thevierstdions of the
project study area. Standardized sample locations for field work and data reporting were
determined prior to and during the first field year, and they are delineated in Figures 2 and 3.
Sample location abbreviations will be used througltieis document and in subsequent
Appendces Sample locations are described and georeferenced in Table 1.

In 2013, the GLRI project was coordinated with a project run by the Cuyahoga County
Planning Commission (CCPC) that evaluated habitat improveraeritee Cuyahoga River
under the term of AGreen Bul kheads. 0 The Gr
completely through the U.S. Army Corps of Engineers, to assess ways to improve habitat and
water quality wusing 0gagesastead ochverdcasteelsbhestpileni cr y me
Many of their sampling and assessment activities are similar in scope and amdngur data
was used to inform their project and proce$bhe Green Bulkhead project is scheduled to
continuethrough 2086, beyand the GLRI projectto fully evaluate specific CCPC project habitat
installations. Theyhave dovetailed many of the sample locations and sample actikatie®ur
project for the Green Bulkhead project instead of working at-@asents and duplicatis of
effort. Sample sites included thase the Cuyahoga Riveas well asat control sites on another
river, the Grand River in Lake County, Ohfor comparison and referencé#/e have included a
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list andmap of project locations on tli&uyahoga RiverQld (Cuyahoga River) Channel,
Cleveland Harbor, Outer Breakwall a@dand River Table 1,Figure 4) and will refer to

comparisons of sample results from the Grand River sites to highlight important significant

differences or similarities between these tiver systems.

Table 1. Descriptianof projectstudy area samplingnd monitoringocations.

Sample Stations Latitude Longitude
Location / Code Site name/description N wW
Cuyahoga River
LRO first riffle above nav channel  41° 27.230' 81°41.023'
LR1 head of nav channel 41° 27.903' 81° 40.464'
LR1h old habitat project area 41° 28.341" 81° 40.164'
LR2 (also LR2s) Scranton Rd/Scaravelli Marina  41° 29.296' 81°41.611'
LR2ith Irish Town Bend 41° 29.359' 81°42.232'
MR1 St Rt 82 dam 41° 19.260' 81° 35.246'
MR2 Rockside Rd. bridge 41° 23.602' 81° 37.673'
TC1 Tinker's Creek (mouth) 41° 27.917 81° 36.501'
Old (River) Channel
OC1 upper Old Channel 41° 29.510' 81°43.217"
0ocC2 lower Old Channel 41° 29.852' 81° 42.680'
Cleveland Harbor
H1 west Harbor 41° 30.100' 81° 43.115'
H2 east Harbor 41° 31.988' 81° 39.561'
Cleveland outer breakwall
OB1 west nearshore 41° 30.404' 81° 43.502'
OB2 east nearshore 41° 32.387' 81° 39.901'
Grand River
GR1 at St. Clair Street bridge 41° 44.495' 81° 15.755'
GR2 nav channel @ salt dock 41° 45.153' 81° 16.813'
Data Sonde Locations
Cuyahoga River
LRO RR bridge below 1st riffle 41° 27.253' 81°41.042'
LR1 [-490 bridge 41° 28.702' 81° 40.385'
LR2 [-90 bridge 41° 29.210' 81°41.477'
LR3 Samsel's 41° 29.878' 81°42.190'
Grand River
GR2 Grand River Sailing Center 41° 44.829' 81° 16.860'
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Figure 1. Cuyahoga AOC Habitat GLRI project study area delineated by region. Map generated
by Google Earth Maps.
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Figure 2. Standardized sampledtions and their abbreviations for the Cuyahoga AOC Habitat
GLRI project in the lower river, harbor and adjacent open waters. Map generated by Google
Earth Maps.
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Figure 3. Standardized sample locations and their abbreviations for the Cuyahoga Bi@€C Ha
GLRI project in the middle river region. Map generated by Google Earth Maps.
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Figure 4. Standardized sample locations and their abbreviations for the CCPC Green Bulkhead
project control sites in the lower Grand River. Map generated by Goagle Maps.

Methods

In this section we describe the sampling procedengsioyed throughout the project to
assess current conditions in the project study area. For electromezadtged, interngbosted
external field data obtained for lake levelser flow and stageand continuous water quality
data, we gathered that information on regular intervals (quarterly) or when needed (daily) prior
to a specific sampling activity or field date, in order to capture and download available ranges of
continuoudata recordingasthey are posted on tineespectivevebsites. Theseverified
external data were saved on ODW computers with redundant backups for use with other sample
data and to describe or calculate statistical results of conditions observedtidenstgdy period
in the project area. When dat a -bpplkabledatas obse
in either time or location to characterize potential changes during the time period when data was
missing. All data recorded and maps genetdor this project are saved electronically and will
be made available as a part of the final report package. Contact the PI for specific public data
requests.

For water chemistry samples, we employed an ODW small boat or research vessel to arrive
ateab st ationbébs |l ocation using GPS. At each st
dissolved oxygen, and light penetration profiles in the water column from the surface to just
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