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NOTICE TO USERS

Ohio EPA incorporated biological criteria into the Ohio Water Quality Standards (WQS; Ohio
Administrative Code 3745-1) regulationsin February 1990 (effectiveMay 1990). Thesecriteriaconsist
of numeric valuesfor thelndex of BioticIntegrity (IBl) and Modified Index of Well-Being (MIwb), both
of whicharebased onfish assembl agedata, and thel nvertebrate Community Index (1Cl), whichisbased
on macroinvertebrate assemblage data. Criteria for each index are specified for each of Ohio's five
ecoregions(asdescribed by Omernik 1987), and arefurther organized by organism group, index, Sitetype,
and aguaticlifeusedesignation. Thesecriteria, dongwiththeexisting chemica andwholeeffluent toxicity
eval uationmethodsand criteria, figure prominently inthemonitoring and assessment of Ohio’ ssurface
water resources.

Thefollowing documentssupport theuseof biological criteriaby outlining therationalefor using biologica
information, themethodsby whichthebiocriteriawerederived and cal cul ated, thefield methodsby which
sampling must be conducted, and the process for evaluating results:

Ohio Environmental Protection Agency. 1987a. Biological criteriafor the protection of aquatic life:
Volumel. Theroleof biological datainwater quality assessment. Div. Water Qual. Monit. &
Assess., Surface Water Section, Columbus, Ohio.

Ohio Environmental Protection Agency. 1987b. Biological criteriafor the protection of aquatic life:
Volumell. Usersmanual for biological field assessment of Ohio surfacewaters. Div. Water Qudl.
Monit. & Assess,, Surface Water Section, Columbus, Ohio.

Ohio Environmental Protection Agency. 1989b. Addendumto Biological criteriafor the protection of
aquaticlife Volumell. Usersmanua for biological field assessment of Ohio surfacewaters. Div.
Water Qual. Plan. & Assess., Ecological Assessment Section, Columbus, Ohio.

Ohio Environmental Protection Agency. 1989c. Biological criteriafor the protection of aquatic life:
Volumelll. Standardized biologica field sampling andlaboratory methodsfor assessingfishand
macroinvertebrate communities. Div. Water Quality Plan. & Assess., Ecol. Assess. Sect.,
Columbus, Ohio.

Ohio Environmenta Protection Agency. 1990. Theuseof biologica criteriainthe Ohio EPA surfacewater
monitoring and assessment program. Div. Water Qual. Plan. & Assess., Ecol. Assess. Sect.,
Columbus, Ohio.

Rankin, E.T. 1989. Thequditativehabitat evauationindex (QHEI): rationae, methods, and application.
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Div. Water Qual. Plan. & Assess,, Ecol. Assess. Sect., Columbus, Ohio.

Sincethe publication of the preceding guidance documents, thefollowing new publicationsby theOhio
EPA have become available. These publications should aso be consulted asthey represent the latest
information and anayses used by the Ohio EPA to implement the biological criteria

DeShon, J.D. 1995. Devel opment and application of theinvertebrate community index (ICl), pp. 217-
243. inW.S. Davisand T. Simon (eds.). Biological Assessment and Criteria: Toolsfor Risk-
based Planning and Decision Making. Lewis Publishers, Boca Raton, FL.

Rankin, E. T. 1995. Theuseof habitat assessmentsinwater resource management programs, pp. 181-
208. inW. Davisand T. Simon (eds.). Biological Assessment and Criteriac Toolsfor Water
Resource Planning and Decision Making. Lewis Publishers, Boca Raton, FL.

Y oder, C.O. and E.T. Rankin. 1995. Biological criteriaprogram development and implementationin
Ohio, pp. 109-144.inW. Davisand T. Simon (eds.). Biological Assessment and Criteria: Tools
for Water Resource Planning and Decision Making. Lewis Publishers, Boca Raton, FL.

Y oder, C.O.and E.T. Rankin. 1995. Biological responsesignaturesand theareaof degradationvalue:
new tools for interpreting multimetric data, pp. 263-286. in W. Davisand T. Simon (eds.).
Biological Assessment and Criteria: Toolsfor Water Resource Planning and Decision Making.
Lewis Publishers, Boca Raton, FL.

Y oder, C.O. 1995. Policy issuesand management applicationsfor biological criteria, pp. 327-344.inW.
Davisand T. Simon (eds.). Biological Assessment and Criteria: Tools for Water Resource
Planning and Decision Making. Lewis Publishers, Boca Raton, FL.

Yoder, C.O. and E.T. Rankin. 1995. The role of biological criteriain water quality monitoring,
assessment, and regulation. Environmental Regulationin Ohio: How to CopeWiththeRegulatory
Jungle. Inst. of Business Law, Santa Monica, CA. 54 pp.

These documents and this report may be obtained by writing to:

Ohio EPA, Division of Surface Water
Monitoring and Assessment Section
4675 Homer Ohio Lane
Groveport, Ohio 43125
(614) 836-8777
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FOREWORD

What is a Biological and Water Quality Survey?

A biological and water quality survey, or “ biosurvey”, isaninterdisciplinary monitoring effort coordinated
onawaterbody specific or watershed scale. Thiseffort may involvearelatively s mplesettingfocusngon
oneor two smal streams, oneor two principa stressors, and ahandful of sampling sitesor amuch more
complex effort including entiredrainage basins, multipleand overlapping stressors, and tensof sites. Each
year Ohio EPA conductshiosurveysin 10-15 different study areaswithanaggregatetotal of 250-300
sampling Sites.

Ohio EPA employshiological, chemical, and phys ca monitoring and assessment techniquesin biosurveys
inorder to meet threemajor objectives: 1) determinetheextent towhich usedesignationsassignedinthe
OhioWater Quality Standards(WQS) areeither attained or not attai ned; 2) determineif usedesignations
assigned to agiven water body are appropriate and attainable; and 3) determineif any changesin key
ambient biologica, chemicd, or physica indicatorshavetaken placeover time, particularly beforeand after
theimplementati on of point source pollution controlsor best management practices. Thedatagathered by
abiosurvey is processed, evaluated, and synthesized in a biological and water quality report. Each
biologica andwater quality study containsasummary of mgor findingsand recommendationsfor revisons
to WQS, futuremonitoring needs, or other actionswhich may beneeded to resol veexistingimpairment
of designated uses. Whiletheprincipal focusof abiosurvey isonthestatusof aquaticlifeuses, thestatus
of other usessuchasrecreationand water supply, aswell ashuman healthconcerns, area so addressed.

Thefindingsand conclusonsof abiologica andwater quaity study may factor into regul atory actionstaken
by Ohio EPA (e.g., NPDESpermits, Director’ sOrders, the Ohio Water Quality Standards[ OAC 3745-
1], Water Quality Permit Support Documents| WQPSDs]), and areeventually incorporatedinto, State
Water Quality Management Plans, the Ohio Nonpoint Source A ssessment, and the Ohio Water Resource
Inventory (305[b]) report.

Hierarchy of Indicators

A carefully conceived ambient monitoring approach, using cost-effectiveindicatorscomprised of ecologicd,
chemical, and toxicol ogica measures, canensurethat al relevant pollution sourcesarejudged objectively
onthebasisof environmental results. Ohio EPA reliesonatiered approachinattemptingtolink theresults
of administrative activities with true environmental measures. Thisintegrated approach includesa
hierarchica continuumfromadminigrativetotrueenvironmenta indicators(Figurel). Thesix“levels’ of
indicatorsinclude: 1) actionstaken by regul atory agencies(permitting, enforcement, grants); 2) responses
by theregulated community (treatment works, pollution prevention); 3) changesin discharged quantities
(pollutant loadings); 4) changesinambient conditions(water quality, habitat); 5) changesin uptakeand/or
assimilation(tissue contamination, biomarkers, wastel oad al ocation); and, 6) changesin hedlth, ecol ogy,
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or other effects(ecol ogical condition, pathogens). Inthisprocesstheresultsof administrativeactivities
(levelsland 2) canbelinkedtoeffortstoimprovewater quality (levels3, 4, and 5) which should trand ate
intotheenvironmental “results’ (level 6). Thus, theaggregateeffect of billionsof dollarsspent onwater
pollution control sincetheearly 1970scan now bedetermined with quantifiablemeasuresof environmental
condition.

NPDES Permit Issuance
Compliance/Enforcement

Actions by Pretreatment Program
» LEVEL 1 EPA and Actual Funding
ol CSO Requirements
3 States Storm Water Permits
-_— 319 NPS Projects
- 404/401 Certification
E‘ Stream/Riparian Protection
%
q
) Responses POTW Construction
e Local Limits
=~ LEVEL 2 by the Storm Water Controls
1 Regulated BMPs for NPS Control
Communitiy Pollution Prevention Measures
E%ilnt S:);rlcilLoa;jings -
. uen nfluen
C_hanges In Whole Effluent Toxicity (WET)
LEVEL 3 Discharge NPDES Violations
- Toxic Release Inventory
Quantities Spills & Other Releases
Fish Kills
- Changes in Water Column Chemistry
; Sediment Chemistry
= LEVEL 4 Amb'?r_‘t Habitat Quality
% Conditions Flow Regime
m
- . o .
- Changes in ?ﬁn%Tk'?v"fK Capacity -
3 LEVEL 5 Upt?k_e a_nd/or Biomarkers
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o
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Ecology, or
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Target Assemblages
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Superimposed onthishierarchy isthe concept of stressor, exposure, and responseindicators. Stressor
indicatorsgenerally includeactivitieswhich havethe potentia to degradetheaquatic environment suchas
pollutant discharges (permitted and unpermitted), land use effects, and habitat modifications. Exposure
indicatorsarethosewhich measuretheeffectsof stressorsand canincludewholeeffluent toxicity tests,
tissueresidues, and biomarkers, each of which providesevidenceof biol ogical exposureto astressor or
bioaccumulativeagent. Responseindicatorsaregenerally compositemeasuresof the cumul ativeeffects
of stressand exposureand includethe moredirect measuresof community and popul ation responsethat
arerepresented here by thebiol ogical indiceswhich comprise Ohio’ shiologicd criteria. Other response
indicatorscouldincludetarget assemblages, i.e., rare, threatened, endangered, special status, and declining
speciesor bacterial level swhich serveassurrogatesfor therecreationa uses. Theseindicatorsrepresent
the essential technical el ementsfor watershed-based management approaches. Thekey, however, isto
use the different indicators within the roles which are most appropriate for each.

Describing the causesand sourcesassoci ated with observed impairmentsreved ed by thebiological criteria
andlinking thiswith pollution sourcesinvolvesaninterpretation of multiplelinesof evidenceincluding water
chemistry data, sediment data, habitat data, effluent data, biomonitoring results, land use data, and
biological responsesignatureswithinthebiologica dataitself. Thustheassignment of principa causesand
sources of impairment representsthe associ ation of impai rments(defined by responseindicators) with
stressor and exposureindicators. Theprincipal reporting venuefor thisprocessonawatershed or subbasin
scaleisabiologica and water qualityreport. Thesereportsthen providethefoundationfor aggregated
assessmentssuch asthe Ohio Water Resource Inventory (305[b] report), the Ohio Nonpoint Source
Assessment, and other technical bulletins.

Ohio Water Quality Sandards: Designated Aquatic Life Use

TheOhioWater Quality Standards(WQS, Ohio Administrative Code 3745-1) consist of designated uses
and chemical, physical, and biological criteria designed to represent measurable properties of the
environment that are cons stent with the goa sspecified by each usedesignation. Usedesignationsconsist
of two broad groups, aquatic life and non-aguatic life uses. In applications of the Ohio WQS to the
management of water resourceissuesin Ohio’ sriversand streams, theaquaticlifeusecriteriafrequently
result in the most stringent protection and restoration requirements, hence

their emphasisinbiol ogical and water quality reports. Also, an emphasison protecting for aquaticlife
generaly resultsinwater qudity suitablefor dl uses. Thefivedifferent aquaticlifeusescurrently defined
in the Ohio WQS are described as follows:

1) Warmwater Habitat (VWWVH) - thisuse designationdefinesthe “typical” warmwater assemblage of

aquatic organisms for Ohio rivers and streams; this use represents the principal restoration
target for the majority of water resource management effortsin Ohio.

Vil
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2) Exceptional Warmwater Habitat (EWH) - thisusedesignationisreserved for waterswhich support
“unusua andexceptiond” assemblagesof aguatic organismswhicharecharacterized by ahighdiversity
of species, particularly thosewhich arehighly intolerant and/or rare, threatened, endangered, or specia
status (i.e., declining species); this designation represents a protection goal for water resource
management efforts dealing with Ohio’s best water resources.

3) Cold-water Habitat (CWH) - thisuseisintended for waterswhich support assemblagesof cold water
organismsand/or thosewhich arestocked with salmonidswiththeintent of providing aput-and-take
fishery onayear round basiswhichisfurther sanctioned by theOhio DNR, Divisonof Wildlife; this
useshould not be confused with the Seasona Salmonid Habitat (SSH) usewhich appliestotheL ake

Erie tributaries which support periodic “runs’ of salmonids during the spring, summer, and/or fall.

4) Modified Warmwater Habitat (MWH) - this use appliesto streams and rivers which have been
subjected to extensive, maintained, and essentially permanent hydromodifications such that the
biocriteriafor the WWH use are not attainable and wher e the activities have been sanctioned by
stateor federal law; therepresentativeaguatic assemblagesare generally composed of specieswhich
are tolerant to low dissolved oxygen, silt, nutrient enrichment, and poor quality habitat.

5) Limited ResourceWater (LRW) - thisuseappliestosmall streams(usualy <3 mi.? drainagearea) and
other water courseswhichhavebeenirretrievably altered to theextent that no appreciableassemblage
of aguatic life can be supported; such waterways generaly include small streamsin extensively
urbanized areas, those which liein watersheds with extensive drainage modifications, those which
completely lack water onarecurring annua basis(i.e., trueephemera streams), or other irretrievably
altered waterways.

Chemical, physical, and/or biological criteriaaregenerally assignedto each usedesignationin accordance
withthebroad goa sdefined by each. Assuchthesystem of usedes gnationsemployedintheOhioWQS
constitutesa“tiered” approachinthat varying and graduated level sof protectionareprovided by each.
This hierarchy is especiadly apparent for parameters such as dissolved oxygen, ammonia-nitrogen,
temperature, and the biological criteria. For other parameterssuch asheavy metal's, thetechnol ogy to
construct an equally graduated set of criteriahasbeenlacking, thusthe same water quality criteriamay
apply to two or three different use designations.

Ohio Water Quality Sandards: Non-Aquatic Life Uses

I nadditionto assess ng the gppropriatenessand status of aguaticlifeuses, each biologica andwater quality
survey al so addressesnon-aquaticlifeusessuch asrecreation, water supply, and human health concerns
as appropriate. The recreation uses most applicable to rivers and streams are the Primary Contact
Recreation (PCR) and Secondary Contact Recreation (SCR) uses. Thecriterionfor designatingthe PCR

viii
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useissmply having awater depth of at |east onemeter over anareaof at least 100 squarefeet or where
canoeing isafeagbleactivity. If awater body istoo small and shallow to meet either criterionthe SCR
useapplies. Theattainment statusof PCR and SCR isdetermined using bacterial indicators(e.g., fecal
coliform, E. coli) and the criteria for each are specified in the Ohio WQS.

Water supply usesincludePublic Water Supply (PWS), Agricultural Water Supply (AWS), and Industria
Water Supply (IWS). Public Water Suppliesaresimply defined assegmentswithin 500 yardsof apotable
water supply or food processing industry intake. TheAgricultural Water Supply (AWS) and Industria
Water Supply (IWS) usedesignationsgenerdly apply toal watersunlessit canbeclearly shownthat they
arenot applicable. Anexampleof thiswould bean urban areawherelivestock watering or pasturing does
not take place, thusthe AWSusewould not apply. Chemical criteriaare specifiedinthe OhioWQSfor
each useand attainment statusisbased primarily on chemical-specificindicators. Human health concerns
areadditionally addressed with fishtissuedata, but any consumptionadvisoriesareissued by the Ohio
Department of Health.
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Biological and Water Quality Study
of the
Olentangy River
1999

Delaware and Franklin Counties, Ohio

State of Ohio Environmental Protection Agency
Division of Surface Water
Lazarus Government Center
122 South Front St., Columbus OH 43215

INTRODUCTION

Aspart of thefive-year basin approach for monitoring, assessment, and theissuance of Nationa Pollution
Discharge Elimination System (NPDES) permits, ambient biologica, water column chemica, sediment, and
bi oassay sampling wasconducted inthe Olentangy River basinfrom Juneto October, 1999. Thisstudy
areaincluded a32 milereach of the Olentangy River downstream from Delaware Reservoir tothemouth,
and sites on nine tributaries in the watershed. Table 1 indicates sampling locations.

Specific objectives of this evaluation were to:

1) Monitor and assessthe chemical, physical and biological integrity of the streams within the 1999
Olentangy River study area;

2) Characterize the consequences of various land uses on water quality within the Olentangy River
watershed;

3) Evauatetheinfluenceof the Delawareand Olentangy Environmental Control Center wastewater
treatment plants (WWTPs);

4) Evduatethepotentia impactsfrom spills, nonpoint source pollution (NPS), and habitat aterationson
the recelving streams, and

5) Determinetheattainment statusof the current designated Warmwater Habitat (WWH), Exceptional
Wamwater Habitat and Modified Warmwater Habitat aquatic life usesand other non-aguatic use
designations and recommend changes where appropriate.
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Thefindingsof thisevaluation factor into regulatory actionstaken by theOhio EPA (e.g., NPDESpermits,
Director's Orders, the Ohio Water Quality Standards [OAC 3745-1], Water Quality Permit Support
Documents[WQPSDs]) and areincorporated into State Water Quality Management Plans, the Ohio
Nonpoint Source Assessment, and the biennial Water Resource Inventory (305[b]) report.

SUMMARY
Aquatic Life Use Attainment Status

The 1999 Olentangy River study areaincluded amainstemreach beginning at RM 32.0, upstreamfrom
the City of Delaware and extending downstreamto themouth in Columbusand siteson ninetributaries.
Inall, 30 biologica and chemica samplestationswerevisited. Effluent sampleswerea so collected at the
Delaware WWTP and the Olentangy Environmental Control Center. Based on the performance of
biological communitieswith respect to ecoregional biocriteria, 23.8 milesof themainstem of the Olentangy
River wereconsideredto bein FULL attainment of theapplicableaquaticlifeusedesignation. PARTIAL
attainment wasdocumented for 7.9 milesof streamand only 0.3 milesof NON attainment wasdocumented
(Tablel). Thisrepresentsmorethantwiceasmany milesof FULL attainment versusresultssimilar studies
yeildedin1988and 1989. Theimprovement can belargely attributed toimprovementseffluent quality at
the Delaware WWTP.

TheOlentangy River had generaly good water qudity, except for afew minor violationsof bacteria water
quality standardsand pesticides. Low concentrationsof pesticidesweredetectedinevery sampleobtained
fromthe Olentangy River mainstem. Mean dissolved oxygen concentrations were above 6 mg/l and
nutrient concentrations, though often elevated , did not seemto beimpacting thefree-flowing portionsof
thestream. Upstream fromthemetropolitan Columbusarea, both fish and macroinvertebratecommunities
were in good to exceptional condition. Among the fish species collected were two classified as
endangered, threatened, or special status - river redhorse and bluebreast darter (Ohio DNR 1997).

Thelower four milesof the Olentangy River demonstrated the combined effectsof CSOs/SSOs, urban
runoff and habitat modifications associated with an urbanized watershed. Usedesignationshavebeen
appliedthat account for themodified habitatsresulting fromthelowhead damsinthearea. Nevertheless,
the macroinvertebrates in both the MWH and WWH areas were significantly impacted in this reach.
Sampling resultsdecumented increasingly moretol erant communitiesinadownstream direction. Inaddition
tothepoorly performing macroinvertebrate communities, contaminated sedimentswerea so documented
inthe dam pools. Thefish assemblagesin the dam pools met the MWH use and were apparently not
affected by theaccumulation of materia inthepooled areas. Asaresult, much of thisareawasconsidered
to bein partia attainment of the designated aquatic life uses.

Contaminated sedimentsin the mai nstem and sampl ed tributarieswere concentrated within theurban areas
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of Delaware and Columbus. Mainstem sites in the Columbus urban area within the last
Tablel. Aquaticlifeuseattainment status of the Olentangy River basin, June-October, 1999. The
Index of Biotic Integrity (IBI), Modified Index of Well Being (MIwb), and Invertebrate
Community Index (ICl) scores are based on the performance of fish (IBI, MIwb) and
macroinvertebratecommunities(ICl). TheQuadlitative Habitat Evauation Index (QHEI) isa
measure of the ability of the physical habitat to support biologica communities.

River Mile IBI Mlwb ICI? QHEI Attainment Comments
I nvertebrate/Fish Status’
Olentangy River WWH Use Designation (Existing)
32.0/32.0 42 9.4 34™ 69.0 FULL Main Rd
27.5/27.9 42 8.8 48 82.5 FULL Hudson Rd.
25.4/25.4 43 9.8 MG™ 66.5 FULL Ust. Delaware WWTP
25.26/25.26 39 96 - n‘a Delaware WWTP mixing zone
24.5/24.5 42 8.6 40 68.5 FULL Olentangy Ave
22.5/22.3 40 7.9™ 50 740 FULL uSsS 23
EWH Use Designation (Existing)
19.6/19.4 44* 9.0™ 52 75.0 PARTIAL Hyatts Rd.
14.9/15.0 53 103 50 65.0 FULL St Rt. 750
13.38/13.38 26 6.6 - na OECC WWTP mixing zone
12.8/12.4 50 9.6 44™ 63.5 FULL
WWH Use Designation (Existing)
7.7/7.8 48 9.0 42 54.5 FULL Kenny Park
6.9/6.8 50 9.7 44 60.0 FULL Hendrson Rd.
MWH Use Designation (Existing)
5.5/5.5 40 84 22 440 FULL E. North Broadway
WWH Use Designation (Existing)
4.0/3.9 49 101 26* 56.5 PARTIAL Dodridge Rd.
MWH Use Designation (Existing)
2.0/2.0 39 8.7 12* 29.0 NON Ust. 5" Ave. dam
1.9/1.8 42 9.7 20* 65.5 PARTIAL Dst. 5" Ave. dam
WWH Use Designation (Existing)
0.6/0.7 35 8.9 28* 61.5 PARTIAL Railroad bridge
MWH Use Designation (Existing)
0.2/0.3 38 9.3 12* 54.5 NON near mouth
Adena Brook WWH Use Designation (Existing)
1.0/0.9 22 nla P* 43.5 NON Overbrook Dr.
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-/0.1 32* nla - 54.0 (NON) Whetstone Park
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Table 1 continued.
River Mile IBI Mlwb ICI? QHEI Attainment Comments
| nvertebrate/Fish Status’
Turkey Run WWH Use Designation (Existing)
0.7/ - 20* - P - NON Shattuck Ave.
Rush Run WWH Use Designation (Existing)
0.4/0.3 28 nla F* 48.5 NON Walnut Grove Cemetary
Bartholomew Run WWH Use Designation (Existing)
1.0/ - - - F* - (NON) Bennett Rd.
Delaware Run WWH Use Designation (Existing)
1.2/1.2 34* nla P* 61.0 NON Limestone Park
0.2/0.2 30 na P* 40.0 NON Henry St.
Hor seshoe Run WWH Use Designation (Existing)
0.3/0.3 38* na F 63.5 PARTIAL Panhandle Rd.
LewisCenter Tributary =~ WMWH Use Designation (Existing)
0.2/0.1 32 na G 65.5 PARTIAL Taggert Rd.
Bill Moose Run WWH Use Designation (Recommended)
0.3/0.2 30 na F 57.0 NON Kenny Park
Linworth Run WWH Use Designation (Recommended)
0.9/0.9 26* nla F* 53.5 NON Linworth Rd.
Kempton Run WWH Use Designation (Recommended)
0.9/ - 22* nla - 545 (NON) Linworth Rd.
Ecoregion Biocriteria: E. Corn Belt Plains (ECBP)
INDEX - Site Type WWH EWH
IBl Headwater - Wading/ Boat | 40/ 42 50
MIwb Wading/ Boat 8.3/85| 9.4/ 9.6
ICI 36 46

* Significant departure from ecoregion biocriterion; poor and very poor results are underlined.
ns  Nonsignificant departure from biocriterion (<4 I1BI or ICI units; <0.5 MIwb units).

a Narrative evaluation used in lieu of ICl (E=Exceptional; G=Good; MG=Marginaly Good; F=Fair; P=Poor).
b Use attainment status based on one organism group is parenthetically expressed.
N/A Not Applicable. The Mlwb is not applicable to headwater sites.
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two milesof themouth weremoderately to severely contaminated with metal sand organic compounds.
Of theninetributary streams, Delaware Run, Rush Runand AdenaBrook showed thehighest degreeof
metal sand/or organi c contamination. Lessseverelevel sof contaminationwerenotedintheother urban
tributaries sampled.

Boththe Delaware WWT P and the Olentangy Environmental Control Center werefoundto beoperating
properly during the survey period. Flowswerewithindesign capacity and nutrient and metal sloadings
werewithinpermitlimits. Wholeeffluent toxicity testing conducted at the Delaware WWTPduring April
1999 was found to be acutely toxic. The source of toxicity has not been determined. Whole effluent
toxicity testing at the OECC WWT Pindicated no acutetoxicity for testsconductedin December 1998 and
April 1999.

Noneof thesampledtributariesfully attained the WWH aguaticlifeuse. HorseshoeRun partially metthe
useasthefishmarginally met expectationsbut the macroinvertebrate community wasinonly fair condition.
It appeared that drought conditions encountered during the summer of 1999 wasaprimary stressor on
biological communitiesinthe stream. ThelL ewisCenter tributary supported agood macroinvertebrate
assembl agebut thefishcommunity wasonly infair condition. Thereasonfor depressedfishresultswas
not readily apparent. Theremaining sampledtributarieswerein devel oped or rapidly devel oping urbanized
watersheds. Themacroinvertebratecommunitiesinthesetributarieswere predominated by tolerant taxa,
and pioneering and tol erant fish made up alarge proportion of thefish communities. Additionaly, themost
frequent exceedencesof Ohio Water Quality Standardscriteriawerefor fecal coliformand E. coli bacteria
whicharesymptomatic of sewagerel eases, commonly fromCSOsand SSOs. Delaware Run appeared
to bethe most severely impacted by sewage. Thestream frequently wasnoted ashaving septic odorsand
supported only tolerant fish and macroinvertebrate communities. The presenceof contaminated sediments
intheurbani zed streamsisaclear indication that runoff carried withit avariety of chemica compoundsthat
canbetoxictoaquatic organisms. Changesinflow hydrology and habitat duetoincreasing devel opment,
urban runoff and CSO/SSO dischargesall combined to varying degreesresulting in non-attainment of the
WWH aguatic life use.

CONCLUSIONS

C  TheOlentangy River generdly supported good macroinvertebrateand fishcommunities. Only 196(0.3
miles) of the mainstem of the Olentangy River was considered to be in NON attainment of the
applicable aguatic life use designations (Table 1). Partia attainment of the WWH criteria was
documented for 7.9 miles (25%). Full attainment was documented for 23.8 miles (74%).

C  Thesampledtributaries, excepting HorseshoeRunand theL ewisCenter tributary, wereimpaired by
the effectsof urban development. Only theL ewisCenter tributary supported at |east amarginally
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good macroinvertebrate assemblage. Thefishcommunity of all thesampled tributariesexcepting
HorseshoeRunfailed to meet the WWH biocriteria. Asaresult,theWWH usewaspartialy attained
inHorseshoeRun and the L ewisCenter tributary with theremaining tributariesin non-attainment of
thedesignated use. Evidenceof degraded water quality intheurbanized streamsincluded elevated
nutrient and bacteria levels and contaminated sediments.

C  Thehydrology of urbanizedtributariesinthe Columbusmetropolitan areahave been ateredresulting
inflashy storm runoff eventsfollowed by oftenintermittent flowsat other times. Thesechangesinthe
hydrology included ahigh proportion of resdentia, commercia and transportation rel atedimpervious
surfacesand past construction of buried sewer - septiclinesinmany urbantributary ravinesad]acent
to or under the streambed itself (Columbus Sewer and Drains Division, 1998).

C Habitat quality wasvery goodintheOlentangy River mainstem with theexception of theimpounded
sream segmentsinthelower river. Habitat inthetributarieswassomewhat variablebut generaly was
of lesser quality thanthemainstem. Lossof riparian vegetation, and channelization have contributed
to the non-attainment in the urbanized tributaries.

C  Theoveral good conditionof the Olentangy River should beconsidered threatened because of the
urban natureof thelower watershed and the ongoing devel opment in DelawareCounty. Also, the
influenceof oldlandfillsalongthestreaminand around Delaware (theold municipal landfills) andthe
old Gowdy landfill in Columbusmay be chronically contributing pollutants, particularly thepesticides
foundintheDelawarearea. Chemical water quality inthetributariesisalready degraded and could
impact the mainstem. Hardening of thewatershed viafurther development will introducefurther
chemica contaminants due to increased runoff from roads, parking lots, manicured lawns and
rooftops. Also, population growthinthisareawill strain theinfrastructurein placefor managing
sewage. Boththe OECC and Delaware City WWT Pshaveexpanded their capacity inrecent years.
Further expansionof these plantsmay bewarrantedinthefuturewith continued growth. Effortsto
minimizeadditiona nutrient loadsabove current level sare needed toinsure mai ntenance of the EWH
use downstream from these plants.

RECOMMENDATIONS

Status of Aquatic Life Uses

A number of thetributary streamsevaluated inthisstudy wereoriginaly designated for aguaticlifeusein
the 1978 and 1985 Ohio WQS(Table 2); otherswere previoudy undesignated. The current biological
assessment methodsand numerical criteriadid not exist then. Thisstudy, asan objectiveandrobust use
evaluation, isprecedent setting in comparisontothe 1978 and 1985 designations Several subbasinstreams
havebeenevaluated for thefirst timeusing astandardized biol ogical approach aspart of thisstudy. Ohio
EPA isobligated by a1981 public noticeto review and evaluated | aquaticlifeusedesignationsoutside
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of theWWH useprior to basing any permitting actionsontheexisting, unverified usedesignations. Thus,
some of the following aguatic life use recommendations congtitute a fulfillment of that obligation.

The current suite of aquatic life use designations for the Olentangy River should be maintained. Use
attainability analysi sbased onthe 1999 biol ogi cal and habitat resultsconfirmed theappropriatenessof the
current aguatic lifeuses. Only two areas did not met the designated use. Thefirst wasin the EWH
segment downstream fromthe city of Delawarewhichwasdueto adight deviationof the IBI formthe
statewide biocriterion. The second non-attaining segment wasin the lower 5.5 milestheriver dueto
impai rment inthe macroinvertebrate community associ ated with theeffectsfrom theurbanland useand
impoundment of theriver by lowhead dams(i.e. contaminated sedimentsand excessiveagd productivity).

Thecurrent WWH aquaticlifeusedesignationfor the sampled tributariesshould also bemaintained. Itis
further recommended that LinworthRun, Bill M oose Runand Kempton Run a so bedesignated WWH.
Thisdesignationisappropriateeventhough the usewas not met. Thestreamsarenot candidatesfor a
modified warmwater habitat use in that they have not been subjected to 401/404 permitted channel
modifications. Itispossblethat someof thephysical attributesthat are currently lacking on many of these
streamsarerestorable. It should benoted however that theurbanlandscapeswhich surround themajority
of thetributarieshave severely altered the flow requiem and contribute significant pollutant loads via
nonpoint and/or CSO/SSO discharges.

Status of Non-aquatic Life Uses

Thecurrent Industrid and Agriculturd Water Supply usedes gnationsonthe Olentangy River and currently
designatedtributariesshouldremaininplace. Anlndustria Water Supply useisrecommencedfor thethree
undesignatedtributaries, Linworth Run, Bill Moose Run), and Kempton Run. Thesethreetributariesflow
through urban areasnegating theneed for the Agricultural Water Supply use. Theonly tributary wherepool
depths exceeded one meter was AdenaBrook. Assuch, the current Primary Contact Recreation use
designationisappropriate. The Secondary Contact Recreati on use sufficient to protect personswading

in the stream is recommended for the remaining sampled tributaries including the undesignated streams.

A rulemaking wasinitiated by the Ohio EPA in2000to designate publicwater suppliesat four locations
ontheOlentangy River. Thedesignationswereadopted on 29 March, 2000 and becameeffectiveon 29
March, 2001. Theuseapplieswithin500ydsof drinkingwater intakesat RMs31.23, 31.02, 18.19, and
0.2.
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Table2. Waterbody usedesignationsfor the Olentangy River basin. Designationsbased onthe 1978
and 1985 water quality standards appear asasterisks (*). Designationsbased on Ohio EPA
biological field assessmentsappear asaplussign (+). Designations based on the 1978 and
1985 standardsfor which resultsof abiological field assessment arenow avail ablearedisplayed
to the right of existing markers. Designated uses based on results other than Ohio EPA
biologica dataare marked withancircle (0). A delta()) indicates anew recommendation
based on the findings of this report.

Use Designations

Aquatic Life Habitat Water Supply| Recreation
S W E|M|S]|C PlA|I Pl S
Water Body Segment RIW|w|w|s|w|R|w|[w|w \i cl|lc
W HIW HIH|W|S|S|S R| R
Olentangy River
Delaware Dam (RM 32.3) to Old Winter .y *4 k4| x4 *4
Rd. (RM 20.4)
at RM 31.23 *p | *y o0 |*+|*+ * 4
at RM 31.02 *p | *y o0 |*+|*+ * 4
Old Winter Rd. to 1-270 (RM 11.6) * 4 * 4 *p | *y * 4
at RM 18.19 L * 4 o0 |*+|*+ * 4
[-270 to St. Rte. 161 (RM 9.7) Xy | x4 Xy | *g * 4
St. Rt. 161 to Adena Brook (RM 5.9) *p | x4 k4| x4 *4
AdenaBrook to the Dodridge St. dam + wp|*g +
(RM 4.0
Dodridge St. dam to adjacent Tuttle Park + wp|*g +
(RM 34)
Adjacent Tuttle Park to Fifth Ave. dam + op | %y +
(RM 1.9)
Fifth Ave. dam to Conrail railroad crossing | %
(RM 0.5) + Tt +
Conrail railroad crossing to mouth + k4| x4 +
aRM 0.2 * 4 0 |*+|*+ * 4
al other segments * 4 x| *g * 4
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Table 2 Continued.
Use Designations
Aquatic Life Habitat Water Supply| Recreation
Water Body Segment = wlww|s|wr|wwlwl8lc|c
W|H|H|W|H|H|W|S|S|SsS R| R
Big Run (Adena Brook) *4 *p | x4 *
Turkey Run * 4 *y | * g * )
Rush Run *+ | x4 * 1)
Bartholomew Run *+ il s 1)
Unnamed_Tributary (RM 18.19, Lewis + oy | %y N
Center Tributary)
Delaware Run *+ | K *4
Horseshoe Run *+ *4 | x4 * 1)
Linworth Run ) h) h)
Unnamed Tributary (RM 7.82, Bill
Moose Run) ) ) )
Kempton Run ) ) )

Future Monitoring Needs

A compl etereeval uation of the Olentangy River study areashould be conducted intheyear 2003. The
reassessment isneeded consi dering therate of land useand popul ation changeswithin thewatershed and
the TMDL report that is pending in 2005. Priority should be placed on revisiting segmentswhich are
identified asimpaired or threatened in this report.

Additional bioassay testing at the Delaware WWTPisneeded to further characterizethetoxicity of the
effluent and begin the process of identifying the source(s).

STUDY AREA DESCRIPTION

TheOlentangy River originatesin Crawford County and flowssouth acrossMarion, Delawareand Franklin
countiestoitsconfluencewith the Scioto River near downtown Columbus. The 1999 study areaincluded

10
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the mainstem and sel ected tributari es between the United States Corps of Engineersdamat Delaware
Reservoir and the confluence with the Scioto River. The elevation at the dam spillway is 884 feet.
Elevationat the confluenceis702feet. Theaverage fall per milefor thestudy areais5.6 feet per mile.
The basin drains one hundred forty six square miles from the Delaware Dam south to the confluence.

Thestudy areaclimateisoneof coldwintersand warm summerswith ampl e preci pitation throughout the
year enabling forest growthand theraising of crops. L ocated at thePolar Front, contrasting air masses
areprimarily responsiblefor thearea s weather and climate phenomena. Winter ischaracterized by dry
continental polar (cP) air massesfrom Canadian sourceregions. Summer ischaracterized by maritime
tropical (mT) air massesfromthe Gulf of Mexico. TheKoppen-Geiger climateclassification codefor the
study areaisCfa- “Warmtemperate climate, meantemperatureof coldest month 64.4°F downto 26.6°F;
sufficient precipitation in al months, warmest month mean over 71.6°F" (Strahler 1963).

Thelllinoisanand Wisconsinglacia periodsinfluencedland forms, soil typesand stream substratesinthe
Olentangy study area. Bothground andtermina morainesareseeninthewatershed. Bedrock underlying
the watershed is sedimentary. Lithologies consist of dolomitic limestone, shale and sandstone. The
substratereflectsboth glacia deposition and bedrock materias, withlimestone, sandstoneand shalebeing
predominant constituents. Limestone bedrock is readily visible in some reaches of the streambed,
particularly north of the Franklin - Delaware County lineat High BanksMetro Park and the SR 315and
Home Road bridges.

The study area is within the Eastern Cornbelt Plains Ecoregion and divides into two subregions.
Approximately northof the Franklin County lineliethe Clayey HighLimeTill Plains, abroad nearly level
subregion containing end morainesand basins. South of thislinebegintheLoamy HighLimeTill Plains,
asubregionof level torollingglacia till withend morainesand glacia outwash features. (Omernik, 1988)

Hood plaintree speciesincluded box el der, sycamore, green ash, willow, hackberry, buckeye, honey locust
and slver maple. Beech, maples, cherry and redbud aremorecommonly seenintributary ravines. Red
oaks, other oaks, walnut, hickory and sugar mapleappeared on thebetter drained uplands. Onmorelimey
soilschinkapin oak isseen. Inurbanized areas, somereachesof wooded river corridor show extensive
growthof bush honeysuckle, anonindigenousspecies. Garlicmustard, dso nonindigenous, wasobserved
at numeroustriver corridor andtributary sitesinthestudy area. (Personal communication: Harold Bower,
Service Forester - Project 8. ODNR)

Thesoil associationsoutsidethe flood plainareproductsof glacia till. Associationswithinthefloodplain
showed influenceof dluvium, glacia outwash and or loessdeposition. North of the Franklin County line,
the study areasoilsshow ahigher requirement for artificia drainageand, when eroded, contributeclayey
sediments to surface water bodies.

11
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TheFranklin County portion of theflood plainisdominated by the M edway-Genesee-Sl oan soil association
formedinmoderately coarseto moderately finetextured recent alluvium. East of theriver corridor, the
Cardington-Alexandria-Bennington soil associationisfound in aband between .25 and .5 mileswide,
extending back fromtheflood plain proper. It asoextended east intotributary ravines(Rush Run, Adena
Brook, etc). Thisassociation isformed in medium textured and moderately fine textured glacid tills.

The Eldean-Ockley-Warsaw associ ation extends al ong the southern third of theriver corridor withinthe
study area. Thesewell drained soils, formed in moderately coarseto moderately finetextured glacial
outwash, aluviumor loess, arefound .5to .75 mile west of the flood plain between Grant-Riverside
Hospital thence south to the confluence.

Fromthehospital complex northto approximately 1 mileabovelnterstate 270 extendsaband of Miamian-
Cedlinaassociation soilsonwest river valey sdedopes. Formedinmediumand moderately textured glacial
till, thesesoilsaresubject toerosion. Regarding thissoil association, theFranklin County Soil Survey noted
that “ Plant cover should be maintained asmuch aspossibleduring construction” (United States Department
of Agriculture, Soil Conservation Service. 1980).

Within Delaware county and north of Winter Road; thelower lime soils of the Cardigton-Alexandria
association seeninthe easterntributary ravinesand Bennington Pewamo associations of the east bank
uplandsarereplaced by higher lime Glenwood-Blount and Blount-Pewamo associations. TheBlount-
Pewamo associationisone of poorly to very poorly drained soils. Intheflood plain and low outwash
terracesof the Olentangy and thetributary, Horseshoe Run; Ross, Sloan and Scioto soilspredominate.
(Personal Communication: Delaware-Natural Resources Conservation Service).

TheGazetteer of Ohio Streamslisted thelength of the Olentangy as88.5 milesfromitssourcein Crawford
Co. Thedevation at sourceisrecorded as1189feet. Twelvenamedtributariesarelisted by the Gazetteer
between the confluencewith the Scioto and the DelawvareReservoir. They includeAdenaBrook, Turkey
Run, Bartholomew Run, Deep Run, Weiser Run, Kingsbury Run, Mill Run, DelawareRun, Sugar Run,
Clear RunandHorseshoeRun. Sevenof thesetributary streamshavegradientsgreater than 60 feet per
mile. Thegradient for Degp Runin Delaware County (river mile 15.80) issteepest at 173.3feet per mile.
Upstream from the study area, threetributaries exceeded 30 feet per milegradient. (Ohio Department of
Natural Resources. 1960)

Numerousunnamed tributariesflow withinthestudy area. Of notearethosedraining land east of theriver.
I n urbanized Columbusand Worthington, thesetributaries cut steep sided ravinesthrough black shale
bedrock. Runoff fromresidentia, commercial and transportation rel ated impervioussurfacesconstitutea
sgnificant portionof their flow (Table3). Sewer - septiclinesareburiedinanumber of theurbantributary
ravinesadjacent to or under the streambed itsalf. 101999, apreviously unnamedtributary entering the

12
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Olentangy at river mile 7.82 wasdesignated asBill Moose Run by theUnited StatesGeological Survey.
NONPOINT SOURCE ISSUES

Traveling upstream in the study area from Franklin County into Delaware County, nonpoint sources
trangtionfromtypicaly urbanimpervioussurfacerunoffsand aged combined sewer systemsto runoff from
arapidly developing, yet still predominantly rura - agricultural landscape.

Land use changes within the study area over the past decade partially reflect changesin
population, economic activity, and agricultural practices. Between the census years of

1990 and 1999, the population of Franklin County increased from 961,438 to an estimated 1,027,821
residents- an increaseof 7%. Delaware County increased from 66,929in 1990to an estimated 103,679
residents - an of increase of 55%.

The Delaware County portion of thestudy arealay withintheboundariesof Delaware, Liberty, Orangeand
Troytownships. Their combined populationsincreased by an estimated 13,393 residentsbetween 1990
and 1999. Thisincrease was centered in Liberty and Orange townshipswhich are served by sanitary
sewers. Troy Township, north of the City of Delawarewasnot yet served by sanitary sewers(Personal
Communication: Delaware County Regional Planning Commission).

In contrast to Delaware County, the Franklin County portion of the watershed islargely “built out”.
Agricultura practicesor landsarenot asignificant potentia or actual sourceof nonpoint source pollutants.
Of greater weight aresurfacerunoffsfrom an extensiveroad and highway network, overflowsof combined
sanitary-storm sewer systems, urban runoff (fromdriveways, parkinglots, roofs, homeandlawns) and the
likely improper disposal andleskageinto stormdrainsand tributariesof home, businessand small industry
byproductsincluding paints, lawnand garden chemicals, restaurant greases, soaps, cleaning products,
vehicle lubricants and cleaning solvents.
Thesanitary sewer systemfor the City of Columbuscons stsof both combined and separatesewers. There
areninepermitted regulator dischargesandrelief structureoverflowsinthe system known ascombined
stormand sanitary sewer overflows(CSOs) (Tables3and4) that dischargetothe Olentangy River. There
are51 documented sanitary sewer relief locationsinthe Olentangy River watershed. These“relief” sawers
constitute separate sanitary sewer overflows (SSOs) and aredesigned to dischargedirectly to astorm
sewer when the level in the “relief” sewer reaches a certain elevation (Table 5).
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Table3. List of combined storm and sanitary sewer overflows (CSOs) located in the City of
Columbus sanitary collection system. These discharge points are at combined sewer
regulators (Ohio EPA 1999).

L ocation Outfall No. Receiving Stream
First & Perry 4PF00000032 Olentangy River
Third & Perry 4PF00000027 Olentangy River
King Avenue 4PF00000007 Olentangy River
Regulator at 4PF00000006 Olentangy River
OSU/Indianola Ave.

Tuttle Park at Frambes 4PF00000031 Olentangy River
Frambes and Neil Ave. 4PF00000005 Olentangy River
Hudson Street 4PF00000004 Olentangy River

Table4. Combined sanitary sewer overflows (CSOs) without regulators located within the city of
Columbus sanitary collection system (Ohio EPA 1999).

L ocation

Outfall No. Receiving Stream

Third Ave. Réief Structure Discharge

Main Interceptor Sewer, Discharge N of Hill Ave.

4PF00000039 Olentangy R.
4PF00000040 Olentangy R.

14
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Table5.  City of Columbus Sanitary Sewer overflow relief pointsdischarging to storm sewersor open
waterways. Reference number refersto the numbering systemused by the city to track the
SSOs in the collection system. MH = manhole (Ohio EPA 1999).

Relief L ocation Type Receiving Waters
MH s/s Third Ave., 490" w/o Olentangy R. Rd. A Olentangy R s/o Third
MH ¢/s Third Ave.,690" w/o Olentangy R. Rd. Olentangy R. s/o Third
MH s/s Third Ave., 290" w/o Olentangy R. Rd. Olentangy R. s/o Third
MH Northwest Blvd. & Hilo Lane Olentangy R. s/o Third
MH f/o 814 W Third Ave. Olentangy R. s/o Third
MH alley n/o King and w/o Star Ave.
MH Third & Morning

Olentangy R. s'o King
Olentangy R. o Fifth
MH King Ave & dley w/o Virginia

MH Meadow Rd & Third Ave.

MH Third and Virginia

MH Fifth Ave & North Star

MH King and North Star

MH Fifth Ave & Eastview/Kenny

MH dley n/o Hill Ave w/o Perry St.

MH Third Ave & Oxley (east)

MH Third Ave & Oxley (west)

MH Howey & Briarwood

MH Akolaand aley w/o Azelda

MH Akolaand alley w/o Hiawatha

MH Azeldaand aley n/o Hudson

MH Akolaand aley w/o Atwood Terrace
MH Vemaand alley s/o Hudson

MH Maynard and Velma

MH Republic & Ontario

MH Lexington & alley n/o Hudson

Olentangy R. s'oKing

Olentangy R. o Fifth

Olentangy R. o Fifth

Olentangy R. /o Fifth

Olentangy R. s'oKing

Olentangy R. /o Fifth

Olentangy R. aley n/o Hill
Olentangy R. o Fifth

Olentangy R. o Fifth

Glen Echo Ravinee/o I-71

Glen Echo Ravinee/o I-71

Glen Echo Ravinee/o I-71
Olentangy R . n/fo Woody Hayes Dr.
Glen Echo Ravinee/o I-71
Olentangy R. n/o Woody Hayes Dr.
Olentangy R. n/o Woody Hayes Dr.
Glen Echo Ravinee/o I-71
Olentangy R. n/o Woody Hayes Dr.
Glen Echo Ravinee/o I-71
Olentangy R. n/o Woody Hayes Dr.
Olentangy R. n/o Pacemont

MH Criarwood and dley w/o McGuffy
MH Hamilton & aley n/o Duxberry

> @ >» @ >» >» ® > W > > > > > > > > > > > r > > > > > >

MH n/o Pacemont at Olentangy River
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Table 5 continued
Relief L ocation Type Receiving Waters

MH e/o Olentangy st. & Indianola

MH Midgard & alley €/o Indianola

MH Akola & aley w/o Osceola

MH Akola & alley e/o Homecroft

MH Osceola & aley s'o Weber

MH Alamo and alley w/o Osceola

MH Alamo and alley w/o Pontiac

MH Akola & aley w/o Pontiac

MH Minnesota & Hamilton

MH n/o N.Broadway & e/o Olentangy R.
MH Olentangy Blvd. & Montrose Way
MH Webster PK & Olentangy Blvd.

MH e/sIndianola& aley E. N. Broadway
MH Pauline & Atwood Terrace

MH Richards & Granden

MH Northridge & Atwood Terrace

MH w/o Rustic Pl and Olentangy Blvd.
MH n/s Weisheimer and Starrett

MH Alley e/o High & s/o Schreyer P.
MH w/o Olentangy Blvd & n/o Royal Frst.
MH Wetmore and alley e/o High Street
MH s/o Rathbone & e/o Delawanda

MH Alley e/o High & so Lincoln

>

> >» ® >» ® >» >» >» > > > > > > > > > > > > > >

Glen E. Ravine & Indianola
WalhallaRavine

Glen Echo Ravinee/o I-71

Glen Echo Ravinee/o I-71

Glen Echo Ravinee/o I-71

Glen Echo Ravinee/o I-71

Glen Echo Ravinee/o I-71

Glen Echo Ravinee/o I-71

Glen Echo Ravinee/o I-71

Olentangy R. n/o W.N.Broadway
Olentangy R w/o relief

Ditch /s Webster Park w/o Olentangy Blvd
Walhalla Ravine & Walhalla/Diana
Ovrbrk. Ravine /o Indianola

Olentangy R. /o WN Brdway.

Overbrook R. e/o Indianola

Olentangy R. w/o relief

Olentangy R. w/o relief

Cr. w/o High & s/o Croswell Whetstone Park
Olentangy w/o relief

Ditch e/o Rustic Bridge & s/o Beechwold Blvd.
Ditch so Rathbone & Delawanda

Rush Run r/o 126 Sharon Springs

A-Discharge occurs when amanhole fillsto a certain elevation.

B-Discharge occurs when sewage flows over aweir.

Dramatic increasesin automobileand truck regi stration accompaniesincreased need for additional roads,
laneexpansions, driveways, parking and other impervioussurfacesinthewatershed. Betweentheyears
1990and 1999, motor vehicleregistrationsincreased markedly inboth Delawareand Franklin Counties
(Table 6).
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Table6. Increasein registered cars and light trucks, Franklin and Delaware Counties, 1990 - 1999.
DELAWARE FRANKLIN
Year Cars Trucks All Cars Trucks All
1990 43,144 8,655 51,799 624,922 62,433 687,355
1999 79,272 14,557 93,829 812,009 95,783 907,792
Increase 84% 68% 81% 30% 53% 32%

InDelawareCounty, StateRoute315and U.S. Route 23 parallel theriver corridor and aretheprinciple
roadscarryingtraffic north and south through the study areaportion of thewatershed. InFranklincounty,
|-71 traversesthe study areabetween Shrock Road and I-70, carrying traffic north and south asdo routes
US 23 and SR 315.

These north-south transportation corridors and the nodes at east-west road crossings are major
impervioussurfacesandfoci of land use change-devel opment and construction activity inthestudy area,
particularly Delaware County where land use is changing from rural-agricultural to commercia and
residential.

Within Franklin County and Columbus, there are fewer undeveloped tracts within the study area.
Congtruction activity wasmore confinedto thetransportation corridorsthemsel veswith laneexpansions,
bridgereconstruction, interchange construction and resurfacing of State Route315and1-71. Commercial
and other construction activity (most commonly redevel opment) are concentrated within or near these
transportation corridors and intersection nodes.

METHODS

All chemical, physical, and biological field, |aboratory, dataprocessing, and dataanayssmethodol ogies
and proceduresadhereto those specifiedinthe Manual of Ohio EPA SurveillanceM ethodsand Quaity
Assurance Practices (Ohio Environmental Protection Agency 1989a) and Biological Criteriafor the
Protectionof AquaticLife, Volumesl-I111 (Ohio Environmental Protection Agency 1987a, 1987b, 1989b,
1989c), and The Qualitative Habitat Evaluation Index (QHEI): Rationale, Methods, and Application
(Rankin1989, 1995) for aquatic habitat assessment. Chemical, physica and biologica samplinglocations
arelisted in Table 7.
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Table7. Sampling locations in the Olentangy River study area, 1999 (C - conventional water
chemistry, S - sediment, D - Datasonde® continuous monitors, M -
macroinvertebrates, F - fish).

RM Sample  Location Latitude/ Longitude
Type
Olentangy River
32.0 M,F,.C,SD ManRd 402115/830406
27.9 F,C Hudson St. (opp. Law Rd) 401919/830413
27.5 M Hudson Rd. 401855/830414
25.4 M,F,C Ust. Delaware WWTP 401734/830336
25.3 M,F,C,SE Deaware WWTP mix zone 401734/830336
24.5 M,F,C,D  Olentangy Ave 401703/830356
225 M Ust. US 23 401523/830345
22.3 F.C,S us23 401516/830347
19.6 M Ust. Hyatts Rd. 401305/830341
194 F,.C,S,D Hyatts Rd. 401254/830338
15.0 F.CD St Rt. 750 400924/830243
14.9 M Dst. St. Rt. 750 400921/830243
134 M,F,C,SE OECC mix zone 400815/830152
12.8 M Dst. OECC 400745/830207
12.4 F,.C,S,D Dst. OECC 400720/830157
115 C Ust. Wilson Bridge Rd. 400633/830204
7.8 F.C,S Kenny Park 400352/830152
7.7 M Kenny Park 400355/830153
6.9 M Ust. Henderson Rd. 400311/830148
6.8 F.C,S Henderson Rd. 400306/830151
55 M,F Ust. N. Broadway 400203/830136
5.3 C E. North Broadway 400153/830130
4.0 M, Dst Dodridge Rd. dam 400102/830058
3.9 FCD Dodridge Rd. 400057/830059
21 S Adj. OSU Student Union 395953/830126
2.0 M,F Ust. 5" Ave. dam 395624/830127
1.9 M Dst. 5" Ave. dam 395917/830127
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Table 7 continued.
RM Sample  Location Latitude/ Longitude
Type
Olentangy River
1.8 F.C,S 5 Ave. 395916/830128
0.7 F Ust. railroad bridge 395819/830115
0.6 M,C,S,D Railroad bridge 395818/830115
0.3 F near mouth 395802/830114
0.2 M near mouth 402015/ 830306
Hor seshoe Run
0.3 M,F,C,S Panhandle Rd. 402015/830306
Delaware Run
12 M,F,C At Limestone Park 395847/830115
0.2 M,F,C,S Henry St. 401750/830352
Lewis Center Tributary
0.1 M,F,C Taggert Rd. 401158/830303
Bartholomew Run
1.0 M Ust Bennett Rd. 395819/830115
0.7 CS Bennett Rd. 400904/830313
Linworth Run
0.9 M,F,C Linworth Rd. 400535/830259
0.1 S Olentangy River Rd.
Rush Run
0.4 M, Walnut Grove Cemetary 395802/830114
0.3 F,C,S Walnut Grove Cemetery 400434/830144
Bill Moose Run
0.3 M At Kenny Park 400403/830140
0.2 F.C,S At Kenny Park 400404/830144
Adena Brook
1.0 M Overbrook Dr. 400231/830141
0.9 F.C,S Overbrook Dr. 400232/830140
0.2 F,C,S at Whetstone Park 400246/830056
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Table 7 continued.

RM Sample  Location Latitude/ Longitude
Type
Turkey Run
0.7 M,F,C,S Shattuck Ave. 400205/830227
Kempton Run
0.9 F.C Linworth Rd. 400434/830247

Deter mining Use Attainment Status

Useattainment statusisatermdescribing the degreeto whichenvironmental indicatorsareeither above
or below criteriaspecified by the Ohio Water Quality Standards (WQS; Ohio Administrative Code 3745-
1). Assessing aguatic useattainment statusinvolvesaprimary relianceontheOhio EPA biological criteria
(OAC 3745-1-07; Table 7-14). These are confined to ambient assessments and apply to rivers and
streamsoutsideof mixing zones. Numerical biological criteriaarebased on multimetric biologica indices
includingthelndex of BioticIntegrity (1BI) and modified Index of Well-Being (MIwb), indicesmeasuring
the response of the fish community, and the I nvertebrate Community Index (1Cl), whichindicatesthe
response of the macroinvertebrate community. Numerical endpoints are stratified by ecoregion, use
designation, and streamor river Size. Threeattainment statusresultsare possibleat each samplinglocation
- Full, partia, or non-attainment. Full attainment means that al of the applicable indices meet the
biocriteria. Partial attainment meansthat oneor moreof theapplicableindicesfailstomeet thebiocriteria
Non-attainment meansthat noneof the gpplicableindicesmeet thebiocriteriaor oneof theorganismgroups
reflectspoor or very poor performance. Anagueticlifeuseattainment table(Table 1) isconstructed based
onthesampling resultsandisarranged from upstream to downstream and includesthe sampling locations
indicated by river mile, theagpplicablebiol ogica indices, theuseattainment status(i.e., Full, partial, or non),
the Qualitative Habitat Evaluation Index (QHEI), and a sampling location description.

Theattainment statusof aquatic lifeuses(i.e., full, partid, and non-attainment) isdetermined by usingthe
biologicd criteriacodifiedinthe Ohio Water Qudity Standards(WQS; Ohio Administrative Code[OAC]
3745-1-07, Table 7-14). Thebiological community performance measures used include the Index of
BioticIntegrity (1BI) and M odified Index of Well-Being (MIwb), based onfish community characteristics,
and the Invertebrate Community Index (1Cl) which is based on macroinvertebrate community
characteristics. ThelBl and|Cl aremultimetricindicespatterned after anoriginal I Bl described by Karr
(1981) and Fausch et al. (1984). ThelCl wasdeveloped by Ohio EPA (1987b) and further described
by DeShon (1995). TheMIwbisameasureof fishcommunity abundanceand diversity using numbersand
weight informationand isamodification of the original Index of Well-Being originaly applied to fish
community information from the Wabash River (Gammon 1976; Gammon et al. 1981).

20



MAS/2000-12-6 1999 Olentangy River TSD April 11, 2001

Performance expectations for the principa aguatic life uses in the Ohio WQS (Warmwater Habitat
[WWH], Exceptional Warmwater Habitat [EWH], and M odified Warmwater Habitat [MWH]) were
developed using theregional referencesiteapproach (Hugheset al. 1986; Omernik 1987). Thisfitsthe
practica definition of biological integrity asthebiologica performanceof thenaturd habitatswithinaregion
(Karrand Dudley 1981). Attainment of theaguaticlifeuseisFULL if al threeindices(or thoseavailable)
meet theapplicablebiocriteria, partial if at |east oneof theindicesdoesnot attain and performanceisfair,
and non-attainment if al indicesfail to attain or any index indicatespoor or very poor performance. Partial
and non-attainment indicatethat the receiving water isimpaired and does not meet the designated use
criteria specified by the Ohio WQS. Index scores and corresponding narrative evaluations for the
Olentangy River are based on expectations in the Eastern Corn Belt Plain (Table 8)

Table 8 Biologica metric scoresand corresponding narrativeeval uations for the Eastern CornBelt Plains
ecoregion. Minimum scoresfor attainment of theWWH criteria(bold), MWH (underlined) and
EWH (italics) areaso provided. Themarginally good rangerepresents nonsignificant departure
of theWWH aguaticlifeuse. Thevery good range correspondswith nons gnificant departure of
the EWH aguatic life use.

Eastern Corn Belt Plains

IBI MIwb ICI Narr ative
Headwater ~Wading Boat Wading Boat All Evaluation
50-60 50-60 48-60 $9.4 $9.6 46-60 Exceptional
46-49 46-49 44-47 8.9-9.3 9.1-95 42-44 Very Good
40-45 40-45 42-43 8.3-8.8 8.5-9.0 36-40 Good
36-39 36-39 38-41 7.8-8.2 8.0-8.4 32-34 |Margindly Good
2835 2835 26-37 [5962)7.7 6479 |14-22)30|  Far
18-(24) 27 18-(24)27 16-(24)25 4558 50-(58 63 812 Poor
12-17 12-17 12-15 0-4.4 0-4.9 <8 Very Poor

Habitat Assessment

Physical habitat waseval uated using the Qualitative Habitat Evaluation Index (QHEI) devel oped by the
Ohio EPA for streamsandriversin Ohio (Rankin 1989, 1995). Variousattributesof thehabitat are scored
based on the overall importance of each to the maintenance of viable, diverse, and functional aquatic
faunas. Thetype(s) and quality of substrates, amount and quality of instream cover, channel morphology,
extent and quality of riparianvegetation, pool, run, and riffle devel opment and quality, and gradient are
some of the habitat characteristicsused to determinethe QHEI scorewhich generally rangesfrom20to
lessthan 100. The QHEI isusedto evaluatethe characteristicsof astream segment, asopposed to the
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characteristicsof asngle sampling site. Assuch, individua sitesmay have poorer physical habitat dueto
alocalized disturbanceyet il support aguatic communitiesclosely resembling those sampl ed at adjacent
siteswithbetter habitat, provided water quality conditionsaresmilar. QHEI scoresfrom hundreds of
segmentsaround the state have indicated that values greater than 60 are generally conducive to the
existence of warmwater faunas whereas scores less than 45 generally cannot support a warmwater
assemblage cons stent withthe WWH biological criteria. Scoresgreater than 75 frequently typify habitat
conditions which have the ability to support exceptional warmwater faunas.

M acr oinvertebrate Community Assessment

Macroinvertebrateswere sampled quantitatively usng multiple-plate, artificia substrate samplers(modified
Hester/Dendy) inconjunctionwithaqualitative assessment of theavailablenatural substrates. Duringthe
present study, macroinvertebrates collected fromthe natural substrates were also evaluated using an
assessment tool currently inthefield validation phase. Thismethod reliesontolerancevaluesderivedfor
eachtaxon, based uponthe abundancedatafor that taxonfromartificial substrate (quantitative) samples
collected throughout Ohio. To determinethetol eranceva ueof agiventaxon, | Cl scoresat all locations
wherethetaxonhasbeen collected areweighted by itsabundanceontheartificia substrates. Themean
of theweighted | Cl scoresfor thetaxonresultsinavauewhich representsitsrelativeleve of tolerance
ontheOto60scaeof thel Cl. Forthequalitativecollectionsinthe Olentangy River study area, themedian
tolerancevaueof al organismsfromasiteresultedinascoretermed the Qualitative Community Tolerance
Vaue(QCTV). TheQCTV showspotentia asamethod to supplement existing assessment methodsusing
thenatural substratecollections. Useof theQCTV inevaluating sitesinthe Olentangy River study area
wasrestrictedtorel ative compari sonsbetween stesand wasnot unilateraly used tointerpret quaity of the
sites or aquatic life use attainment status.

Fish Community Assessment

Fishweresampled onceor twiceat each siteusing pulsed DC € ectrofishing methods. Discussion of the
fish community assessment methodology used in thisreport iscontained in Biological Criteriafor the
Protectionof AquaticLife: Volumelll, Standardized Biological Field Sampling and Laboratory Methods
for Assessing Fish and Macroinvertebrate Communities (Ohio EPA 1989b).

Area of Degradation Value (ADV)

AnAreaOf DegradationValue(ADV; Rankinand Y oder 1991, Y oder and Rankin 1995) wascal cul ated
for the study areabased onthelongitudinal performanceof thebiological community indices. TheADV
portraysthelength or "extent" of degradation to aquatic communitiesandissimply thedistancethat the
biological index (I1BI, MIwb, or I Cl) departsfromthe applicable biocriterion or the upstream level of
performance(Figure2). The“magnitude’ of impact referstothevertical departureof eachindex below
thebiocriterion or theupstreamlevel of performance. Thetotal ADV isrepresented by theareabeneath
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the biocriterion (or upstreamlevel) when the resultsfor eachindex are plotted against river mile. The
resultsareexpressed asADV/mileto normalize comparisonsbetween segments, sampling years, and other
streams and rivers.

AREA OF DEGRADATION VALUE (ADV)

60

POINT

SOURCE

20 WWH Criterion

(Index Value=40)

5

40 B
INDEX |
VALUE |
30 [
i —L{F—POINT SOURCE
L — @ CSO/NPS
20 [ N A MIXNG  ZONE
- —_—>
B Flow Direction
12 L | | | | | |
60 50 40 30 20 10 0

RIVER MILE

Figure 2 Graphic illustration of the Area of Degradation Vaue (ADV) based on the ecoregion
biocriterion(WWH inthisexample). Theindex vauetrendlineindicated by theunfilled boxes
and solid shading (areaof departure) representsatypical response to apoint sourceimpact
(mixing zoneappearsasasolidtriangle); thefilled boxesand dashed shading (areaof departure)
represent atypical responseto anonpoint source or combined sewer overflow impact. The
blended shading represents the overlapping impact of the point and nonpoint sources.

Causal Associations

Using the results, conclusions, and recommendations of this report requires an understanding of the
methodol ogy used to determinethe use attainment status and assigning probabl e causesand sourcesof
impairment. Theidentification of impairment in riversand streamsis straightforward - the numerical
biological criteriaareused tojudgeaquati clife useattainment andimpai rment (partia and non-attainment).
Therationaefor usngthebiologica criteria, withinawei ght of evidenceframework, hasbeen extensively
discussed elsewhere(Karr et al. 1986; Karr 1991; Ohio EPA 1987a,b; Y oder 1989; Miner and Borton
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1991; Yoder 1991; Yoder 1995). Describing the causes and sources associated with observed
imparmentsrelieson aninterpretation of multiplelinesof evidenceincluding water chemisiry data, sediment
data, habitat data, effluent data, land usedata, and biological results(Y oder and Rankin1995). Thusthe
assignment of principal causes and sources of impairment in this report represent the association of
impairments (based onresponseindicators) with stressor and exposureindicators. Thereliability of the
identification of probabl e causesand sourcesisincreased wheremany such prior associationshavebeen
identified, or havebeen experimentally or satistically linked together. Theultimate measureof successin
water resource management istherestoration of lost or damaged ecosystem attributesincluding aquatic
community structure and function. While there have been criticisms of misapplying the metaphor of
ecosystem*health” compared to human patient “ health” (Suter 1993), inthisdocument wearereferring
to the process for evaluating biological integrity and causes or sources associated with observed
impairments, not whether human health and ecosystem health are analogous concepts.

RESULTS AND DISCUSSION

Pollutant Loadings: 1976-1999

Monthly effluent loadings are reported to Ohio EPA by all NPDES (Nationa Pollutant Discharge
Elimination System) permitted entities. About 30 permitted facilitiesdischargeintothe Olentangy River
withinthestudy area. Annual Monthly Operating Report (MOR) datawas used to eval uatethequantity
and character of pollutant loadingsfrom 1976 through 1999 for the City of Delaware WWTP and the
Olentangy Environmental Control Center (OECC).

Pollutant loading trends analysisincluded the 95th and 50th percentiles for Ammonia-nitrogen (NH,-
N),Nitrate(NO,), Five-day Biochemica Oxygen Demand (BODs)/ Five-day CarbonaceousBiochemica
OxygenDemand (cBODs), Total Suspended Solids(TSS), Nickel and Annual discharge(MGD). Note
that BODs and cBOD; arecombined onthesamefigureand reflect permit parameter changesemphasizing
only carbonaceous BOD; not total BODs.

City of Delaware WWTP (Olentangy River RM 25.26)

Facility Description

TheCity of Delawarewastewater treatment plant (WWTP) dischargesdirectly tothe Olentangy River at
RM 25.26. TheWWTPwasmaodified and upgraded to atwo-stage activated dudgeplantin 1986. The
design capacity of theexisting plantis5.5million gallonsper day (MGD). Wastewater trestment processes
includeinfluent pumping, emergency off-lineflow equdization, screening, grit remova, biochemica oxygen
demandremoval infirst stageaeration, i ntermedi ate settling, ammonia-nitrogen removal in second stage
aeration, final settling, tertiary filtration, chlorination, post-aeration and dechl orination. Solidshandling
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facilitiesincludeaerobic digestersfor dudge stabilization, belt filter pressesfor dudgedewatering followed
by land applicationor landfilling. Thefacility isconstructed ontheedgeof theold City of Delawarelandfill.

Description of Existing Discharge

Delaware WWTPinfluent iscomprised of 95.2% sewage and 4.8% industrial wastewater. Significant
industrid contributorsinclude AtofinaNorth America(7000 gdlons/day), Grady Hospita, and Willamette
Industries (30,000 gallons/day).

Third quarter loadingsdatafor 1999 indicated that Delaware WWTPwasoperating properly duringthe
survey period. Medianflow wasnearly 3MGD with 95" percentile flowsof dightly over 5SMGD. These
arewel | withinthedesign capacity of theplant. Loadingsof conventional pollutantsand metalswereall
within permitlimitsfor thoseparameterswith alimit. Bacteria vaueswerealsowel | withinpermitlimits.
Plant upgradesthat occurred inthelate 1980sresulted in significant reductions of biochemical oxygen
demand, ammoniaand metalsloading. Correspondingly, nitrateloadingsincreased asaconsequenceof
thenitrification of ammonia. Whilethedischargevolumehasdowly increased duetolocal development
pressures, loadingstrend of most other parametersover the last 8to 10 yearshave been decreasing or
steady and is indicative of conscientious plant operation (Figure 3).

Wholeeffluent toxicity testing wasmost recently conducted during April 1999. Generaly, theeffluentwas
found to be acutely toxic to bothfathead minnows(Pimephal espromel as) and Ceriodaphnia dubiain
thescreeningtests. Definitivetesting showed amortality of 20%for P. promelasor anacutetoxic unit
(TU,) of 0.4. TheC. dubiadefinitivetest resulted in a48-hour L C50 of 83.0% and an EC50 of 78.4%
or TU, of 1.2 and 1.3, respectively. Past bioassay screening test results from 1989, 1994, and 1998
indicated no effluent acutetoxicity. Thecauseof thecurrent toxicity isunknown but should beinvestigated
further.

TheDelawareWWTPVviolated the conditionsof itsNPDES permit only 3timesover the period January
1998 through December 1999. A violation for 30-day average mercury was observed during January
1998 with avalue of 0.20 mg/l versus a permit limit of 0.02 mg/l. The other violations consisted of
exceeding theminimum pH of 6.5withavaueof 6.2 (October 5, 1999) and the pH maximum of 9.0with
avalue of 9.1 (October 16, 1999).

TheDelawareWWTPdid not appear to negatively impact thechemical water quality of the Olentangy
River downstream fromthedischarge. Therewereno Ohio Water Quality Standards(WQS) violations
foundinthemix zoneand only minor violationsof theE.coli bacteriaand lindanecriteriadownstream from
theplant. Thebacteriaviolationswerenot emanating fromthe WWTP, but may haveresulted from genera
runoff. Thelindane violation may have resulted from both lindane found in the effluent, and leachate
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outbreaksor groundwater exchangefroman old municipal landfill directly adjacent totheplant. Infact,
the upgraded portionsof the Delaware WWTParebuilt on aportion of theoldlandfill; thisportion of the
landfill was excavated and moved to accommodate the construction of the WWTP upgrade.
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The comparison of upstream chemica water quality to that downstream from the discharge showed
decreasesin suspended solidsconcentrationsand biochemical oxygendemand. Increased concentrations
instream werenoted for dissolved oxygen, nitrate-nitrite (typical for anitrifying system), organicnitrogen
(asmeasured by TKN), sulfate, chloride, and bacteria. Effluent concentrations of lindaneareaso a
concern(Table 16). Dissolved oxygenwasenhancedinstream duetotheaerationthewastewater receives
during trestment. 1onic content of water (e.g., chloride, sulfate, sodium and potassium) will almost always
beincreased downstream fromaWWTPasaproduct of properly treasted sewage. Although nitrate-nitrite
concentrations increased above the median reference concentration for the Eastern Corn Belt Plains
ecoregion, thiswasexpected asthe Delaware WWT Paccomplishesnitrification of ammoniaaspart of the
treatment of thewaste. However, general contributionsof phosphorusand nitrate-nitriteby theDelaware
WWTP areaconcernand should be monitored as nutrient enrichment may become moreof aproblem
in the future with continued heavy development in the City of Delaware and the surrounding county.

Delaware County-Olentangy Environmental Control Center WWTP (Olentangy River RM 13.39)

Facility Description

The Olentangy Environmenta Control Center (OECC) WWTP, owned and operated by Delaware County,
discharges directly to the Olentangy River at RM 13.39. The OECC completed a two phase plant
expansionto increasethe average design flow from1.5t0 4.5MGD in 1998. Phase oneinvolved the
congtruction of anew 4.5 M GD plant and phasetwo cons sted of therehabilitation of theorigina 1.5MGD
plant. OECC hassubmitted apermit modification request and accompanying anti degradati on addendum
inorder toincreasethe permitted loadingsand corresponding flowsfrom4.5t06.0MGD. Wastewater
treatment processesat the current facility includeinfluent pumping, sSingle stage aeration, clarification,
tertiary sand filtration, ultraviolet disinfection and post aeration. Solids handling consists of aerobic
digestion and a gravity belt thickener followed by land application.

Description of Existing Discharge and Instream Chemical Water Quality

The OECCWWTPinfluentiscomprised of nearly 100% conventional sewagewithanindustria input of
lessthan 1%. Thetwo categorical industrieswithinthesystem (Abrasive Techand Tracewell) together
contribute only 4000 gallons/day (0.004 MGD) of pretreated wastewater.

Third quarter loadings data 1999 suggested that the OECC WWTPwas operating properly during the
survey. Median and 95" percentile effluent flows were within design criteria for the newly modified
WWTP(Figure4). Loadingsof conventional pollutantsand meta sweredll withinpermit limitsfor those
parameterswithalimit. Bacterial numberswerea sowell withinthepermit limits. Withtheincreasein
residential and commercial development in the areaserved by the OECC WWTP, increasesin certain
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parameters, especialy dischargevolumewereobserved. Loadingsof ammonia, nitrate-nitrite, phosphorus,
suspended solids, and zinc a so showed increases (Figure4). CBOD; loadings, fecal coliformbacteria
concentrationsand oil and greaseloadingsdeclined, but haveshownirregularitiesinthe past, probably due
to treatment capacity issuesnow solved by the plant upgrade (Figure5). Thelow level presenceof some

5.0 40
B 50th Percentile B 50th Percentile
] 35 .
a0 b ] 95th Percentile [0 95th Percentile
N = 30
o 2
s L 37 25 No data available for
< 3.0 = 1991-1996
& 2 20
S S
20
: £ 15
0 2
[a)] < 10
1.0 o
5
0.0 0
0 o o
o o o
15 200
Hl 50th Percentile M [ B 50th Percentile NO -NO_
- [0 95th Percentile 3 [J  95th Percentile _
§ 150
> 10 [ 3 1
~ k]
= 2
z g
; =
8 2
5 &
e 5 =
£ b=
<
0
©O© N~ 0 O
o o o O
~ 100 1.2
> [
) B 50th Percentile O [ W 50th Percentile
> [l 95th Percentile 1.0 + [] 95th Percentile
= 80 > [
)
o
e 3 .
° 60 L ~
@ S
2 £
2 40 [ N
] 3 g8
3 o
@ r s
n 20 -
s [
o L
[ 0 L |

80
81
82
83
84
85
86
87
8

8

9

9

9.

93
94
95
96
97
98
99
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suspended solids and zinc loadings to the Olentangy River from the Olentangy
Environmental Control Center, 1980-1999.
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biochemical oxygen demand, fecal coliform, and oil and greaseloadingsto the Ol entangy
River from the Olentangy Environmental Control Center, 1980-1999.

pesticidesintheeffluent wasnoticeabl e, but unknowninorigin, possibly duetocommercid or household
usage or disposal (Table 16).

Whol eeffluent toxicity testing at the OECC WWT Pindicated no acutetoxicity for themost recent tests
conductedin December 1998 and April 1999. Thisisanimprovement compared withtestingdoneinJuly
1994 which revealed acutetoxicity to Ceriodaphnia(TU,4.2). Testsperformedin 1989 did not show
toxicity.

Several violationsof theNPDESpermit limitationswerereported to Ohio EPA for outfall 001, although
theseviolationswerenot numerousor particularly extremeover the22 month period. SeeTable9for the
specific violations.
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The OECC does not appear to negatively impact the chemica water quality of the Olentangy River
downstream fromthedischarge. Thecomparison of upstream chemical water quality tothat downstream
fromthe discharge showsdightly increased concentrations of nitrate-nitrite, phosphorus, and organic
nitrogen (as measured by TKN). More substantial increasesin chloride and sodium were also noted
downgtream fromtheplant. However, noviolationsof chemica or bacteriologica OhioWQScriteriawere
measured in the mixing zone (RM 13.38) or immediately downstream (RM 12.40) of the OECC.

Table9. NPDES permit violationsfor the Olentangy Environmental Control Center WWTP from
January 1998 through October 1999.

Date Parameter Period Value

1/98 Ammonia 30 day average 0.92 mg/l

Ammonia 7 day average 1.17 mg/l

1.70 mg/l

7/98 Ammonia 7 day average 1.86 mg/l

11/98 Nitrate-Nitrite 30 day average 6.30 mg/l

1/99 Oil & Grease any time 11.0 mg/l
7/99 pH minimum 6.4 S.U.
6.4 S.U.

Pollutant Spills and Unauthorized Releases

Inadditionto NPDES permit violationsand Ohio WQScriteriaexceedences, areview of the Ohio EPA
Division of Emergency and Remedial Response (DERR) Release Reporting System (RRS) database
indicated el even unpermitted rel eases of toxic or oxygen-demanding substancesoccurredin 1999inthe
Olentangy River study area. Accidental spillsand unauthorized discharges of pollutants represent a
potential impact on aquatic lifewhich may or may not be traceable to aspecific source. Spillsoccur at
random and may significantly impact aquatic and terrestria organismswithout leaving obvioussigns. Itis
likely that thereported spillsrepresent afraction of theactua spill occurrenceswithinthe Olentangy River
study area.

Fish Kills
A review of Water Pollution, FishKill and Stream Litter Investigation Reportsfrom the Ohio Department
of Natural ResourcesDivisionof Wildlifeindicated that only six fishkillswerereportedinthe Olentangy
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River basin between 1990-1999 (Table 10). It should be noted that the majority of tributaries were
predominated by pioneering and tol erant specieswhich suggeststhat degraded habitat and water quality
of the streams was limiting the establishment of typical warmwater fish assemblages.

Chemical Water Quality

Sampling stationsinthe Olentangy River watershed werechosento provideinformation concerning ambient
water quality. Sampleresultswereeva uated to determineimpactsfromland usepracticesaroundthearea
and to determineingtantaneousexceedencesof criterialistedintheOhio Water Quality Standards(OAC
3745-1). Exceedenceswerebased on Exceptional Warmwater Habitat (EWH) or Warmwater Habitat
(WWH) aguaticlifeuse, Primary or Secondary Contact Recreation (PCR or SCR), and Agricultura and
Industrial Water Supply (AWSor IWS). Thesearesummarizedin Table11. Numerical chemicd criteria
exist for theprevention of acuteand chronictoxicity for most pollutants. Theappropriateacuteaquatic
criterion(AAC) and chronicaguatic criterion (CAC) apply to samplesoutsi deof mixing zones. Minimum
and averagecriteriaexist for dissolved oxygen. Primary and Secondary Contact Recreation (PCR and
SCR) criteriaapply to fecal coliformbacteriacounts. Primary contact watersare suitablefor full body
contact recreational activitiesand will poseminima threat to public health asaresult of thewater quality.
Secondary contact watersaresuitablefor limited activities, such aswading, withminimal threat to public
health. Except for AdenaBrook, SCR isthe recommended recreational use standard for the sampled
tributaries. AdenaBrook had the requisite pool depthsto continue with the PCR use. Evaluation of
bacterial levelsin the remaining streams was conducted using the SCR standard.

Table 10. Recent documented fish kills in the Olentangy River and tributaries.

River RM # Fish Date Comments
Killed

Olentangy River 2.6 10 12/23/92  unknown, originating from Ohio State U.

Turkey Run 12 142 5/14/93  fertilizer runoff from unknown source

Adena Brook 0.9 59 7/15/93  unknown product and source

Turkey Run 12 30 7/20/94  runoff from extinguishing afire

Olentangy River ~ 26.3 26 9/19/94  chlorinated swimming pool water pumped from the Mingo Park

pool into the river

Adena Brook 0.4 60 7/5/96 sewer line break in Whetstone Park

Olentangy River flowsaremonitored at the USGS station located at Worthington, Ohio. Duringtheperiod
of July through September of 1999, flowsranged fromahigh of 716 cfson June2ndtoalow of 12 cfson
September 2nd. The historical mean flow for this period is 63 cfs (USGS 1981). Water chemistry
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sampling conducted during thisperiod took place under low to moderateflow conditionsranging from 20
to 70 cfs.

Water chemistry sampling protocol swere used based ontheManual of Ohio EPA SurveillanceMethods
and Quality Assurance Practices(Ohio EPA 1989) and sampleswerecollected, preserved, and analyzed
for avariety of parametersincluding demand parameters, nutrients, and metals. A morelimited set of grab
sampleswascollected for organiccompounds. Mean concentrationsof dissolved oxygen, fecal coliform
bacteria, nutrient and metal s parametersweredetermined and pl otted longitudinally to display trendsin
thesephysical and chemical properties. Incalculating mean concentrations, avalueequal totheanaytica
method detectionlimit (MDL) wasused for resultsreported |essthantheMDL. Geometric meanswere
usedto cdculatethefecal coliformvalues. See Appendix A for acompletelisting of theanalytical results
for al waterbodies studied.

Olentangy River Mainstem

The Olentangy River mainstem exhibited a very limited number of violations of Ohio Water Quality
Standards(WQS) criteria. Most violationswerebacterial in natureranginginfrequency fromafewinthe
Delaware city areato almost none in the Scenic Riverssection (Table 11). The lower reachesin the
Columbus city areahad the greatest number of bacterial violations. E. coli bacteriawasthe dominant
bacterial contaminant inadditionto afew feca coliformviolations. Based on evaluationsof many larger
riversperformed even 10 yearsago, theseresultsdemonstrate how point source pol lution abatement efforts
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Figure6 L ongitudinal mean concentrationsof fecal coliformande-coli fromtheOlentangy River,
1999.

have matured and produced tangibleresults. Even so, theviolationsof thebacteriastandardsarosefrom
stormwater inputsand combined sewer overflows concentrated in urbanareas (Figure 6). Additional
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violationsof aquaticlifecriteriawerenoted for two pesticides, gamma-BHC (a.k.a Lindane) and dieldrin,
both of whichwerebanned from current usageintheUnited States. Theseviolationsoccurredintheupper
part of theriver at RM 22.30 and further upstream (Table 11).
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Tablell. Exceedencesof Ohio EPA Warmwater Habitat (WWH) and Exceptional Warmwater Habitat
(EWH) water qudlity criteria(OAC 3745-1) for chemica/physica parametersinthe Olentangy
River study area, 1999. All RMsareassumedtobeWWH, AWS, IWS, PCR unlessnoted.
Boldfaceriver milesaredes gnated Exceptional Warmwater Habitat, effluent dischargesare
italicprint, areasdesignated M odified Warmwater Habitat areunderlined, and undesignated
sreamsarehighlighted (Unitsare#/100 ml for bacteria, ug/l for metals, cyanideand pesticides,
and mg/I for al other parameters)

River/Stream River Mile Parameter Value (code)
Olentangy River 32.00 E. coli (165)"

Lindane 0.011a
Dieldrin 0.008a

27.90 E. coli (175, 190)"*

25.40 E. coli (230, 160, 210, 288)""

25.26 (effluent)

25.26 (mix zone)

24.50 E. coli (150, 170)"*, (420)"*""

22.30 E. coli (210)"
Lindane 0.012a
Dieldrin 0.007a

19.40 None

15.00 E. coli (197)"

13.39 (effluent)

13.38 (mix zone)

12.40 None

11.50 None

7.80 E. coli (207, 213)"

6.80 E. coli (130, 265)""

5.28 E. coli (200, 250)"*, (510, 591, 610, 712)"***"**
F. coliform (1236, 1364)"

3.90 E. coli (150, 160, 178, 290)"", (386)"*""
F. coliform (1036)""

1.80 E. coli (185, 254, 290)", (350)"""", (630)"*"""*
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0.60 E. coli (130, 190, 200, 247, 290)"*, (310)"**"
Table 11 continued.
River/Stream River Mile Parameter Value (code)
Horseshoe Run (SCR) | 0.30 E. coli (685)""""""
D.O (3.93)1%
Delaware Run (SCR) 1.20 E. coli (697)""""
Kempton Run (SCR) 0.90 E. coli (775, 3100)""""""
E. coliform (17000)" """
Bartholomew Run 0.70 E. coli (650, 800, 809)"*****
(5CR) F. coliform (11818)""""""
Linworth Run (SCR) 0.90 E. coli (570, 1298)"""""
Rush Run (SCR) 0.30 E. coli (1150)""
Bill Moose Run (SCR) | 0.20 E. coli (624)"""
E. coliform (10636)"****"
Turkey Run (SCR) 0.70 E. coli (6800)""""*"
F. coliform (59000)"*****
Dieldrin 0.011a
AdenaBrook 0.90 E. coli (945)"""""
F. coliform (5300)"****
0.20 E. coli (230, 240)"", (350, 364)"**"
F. coliform (12500)" """
D.O. (2.97, 3.56)1F
i exceedence of the average warmwater habitat dissolved oxygen criterion (5.0 mg/l).

tt  exceedence of the minimum warmwater habitat dissolved oxygen criterion (4.0 mg/l).
A exceedence of the average Primary Contact Recreation criterion (E. coli 126/100 ml, Feca coliform

1000/100 m).

AA  exceedence of the maximum Primary Contact Recreation criterion (E. coli 298/100 ml, Fecal

coliform 2000/100mL).

AAA  exceedence of the maximum Secondary Contact Recreation criterion (E. coli 576/100 ml, Fecal
coliform 5000/100 ml).

a exceedence of the Ohio River drainage basin water quality criteriafor the protection of aquatic

life.
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Demand parameters exhibited some variability in the mainstem. Oxygen demanding substances (as
measured by BODs and COD) werenoticeableintheupper and lower sectionsof thesurvey area(Figure
8). All BOD valuesat RM 32.00 werefound to exceed the 50" percentile background for riversinthe
Eastern CornBelt Plains(ECBP) ecoregion (Table 12). Continuing downstream, therewasaBOD spike
againat RM 25.40withinthe Delawarecity limits. Downstreamfromthe Delaware WWTPbothBOD
and COD decreased and leveled off to near detection limitsincreasing again within Columbuscity limits.

Suspended solidsconcentrationswereirregular downthelength of theriver (Figure8). All measurements
takenat RM 32.00 exceeded the 50" percentilebackground for riversinthe ECBPecoregion (Table 12).
Thismay havebeen an artifact of abridge construction project at thissiteand/or duetothereservoir just
upstream. Mean concentrationsdropped until reaching the Delaware WWTPwhenthey begantorise
again. Mean suspended solidsconcentrationsthenroseandfell again severa timesbeforereachingthe
mouth. The steady rise between RM 24.50 and RM 15.00 may be attributable to the steady level of
development occurring inthisareaof Delaware County. Thesuspended solidsspikeat RM 5.28isdue
inpart to theimpounded nature of theriver at thispoint. Thedecrease noted at RM 3.90 (downstream
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Figure8 Longitudina meanconcentrationsof chemica oxygen demand, biochemica oxygen demand
and total suspended solids from the Olentangy River, 1999.
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fromthe Olentangy Wetlandsand the Dodridgedam) may beinfluencefromthewetland. Solidsincreased
againdownstreamfrom5™" Avenueand at RM 0.60indicating theinfluenceof an urbanized environment
including, but not limitedto, road construction projectsaswell ascongtruction of ariver waking/bikingtrail.

Tablel12. Comparisonof background nutrient and demand parameter concentrationswith those found
inthe Olentangy River study area, 1999. Comparisonsaremadeto Eastern Corn Belt Plains
(ECBP) ecoregionbackground median (50" percentile), 75", 90, and 95" percentile values
for smdl river sites. Unitsaremg/l for al parameters. Samplesize, n =6 unlessotherwise

stated
River/Stream River Mile Parameter (s) Valug(s)
Olentangy River 32.00 BOD, (6.0,5.9,4.0,3.8,2.8,25)

Total Suspended Solids ~ (60.0, 46.5, 44.0, 37.5, 37.0, 29.0)
Ammonia (0.98, 0.46, 0.42, 0.34, 0.12)
Nitrite (0.15, 0.13, 0.07, 0.06, 0.03)
Tot. Kjeldahl Nitrogen (1.43, 0.97, 0.92, 0.82, 0.64)
Phosphorus (0.22)

27.90 BOD, (36,24
Total Suspended Solids (36.0, 33.0)
Ammonia (0.10, 0.08, 0.07)
Nitrate+Nitrite (1.74)
Nitrite (0.05, 0.03)
Tot. Kjeldahl Nitrogen (0.68, 0.62)

25.40 BOD, (7.2,33,2.9,25)
Total Suspended Solids (37.0)
Ammonia (0.06)
Nitrate+Nitrite (2.96, 2.46)
Nitrite (0.04, 0.03)
Tot. Kjeldahl Nitrogen (0.81, 0.73, 0.61)
Phosphorus (0.48, 0.22)

24.50 BOD, (5.5, 2.6)
Ammonia (0.08, 0.07, 0.06)
Nitrate+Nitrite (2.35, 2.09, 2.06, 1.62, 1.52)
Nitrite (0.03, 0.03)
Tot. Kjeldahl Nitrogen (0.94, 0.72, 0.69, 0.66, 0.65)
Phosphorus (0.21, 0.19, 0.17)
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Table 12 continued.
River/Stream River Mile Parameter (s) Valug(s)
Olentangy River 22.30 BOD, 3.0
Ammonia (0.06, 0.06, 0.06)
Nitrate+Nitrite (2.82, 2.45, 2.26, 1.84, 1.69, 1.54)
Nitrite (0.03)
Tot. Kjeldahl Nitrogen (.29, 0.79, 0.79, 0.71, 0.62)
Phosphorus (0.32,0.23, 0.18, 0.16)
19.40 BOD, (2.5
Ammonia (0.06, 0.06, 0.06)
Nitrate+Nitrite (2.65, 2.30, 1.71, 1.56, 1.52)
Tot. Kjeldahl Nitrogen (0.90, 0.67, 0.62)
Phosphorus (0.40, 0.23, 0.22, 0.21)
15.00 Total Suspended Solids (29.5)
Nitrate+Nitrite (2.01, 1.70, 1.60, 1.38)
Tot. Kjeldahl Nitrogen (0.62, 0.61)
Phosphorus (0.25, 0.22, 0.20, 0.18, 0.17)
12.40 Ammonia (0.10, 0.08, 0.07)
Nitrate+Nitrite (2.75, 2.10, 1.75, 1.47, 1.32)
Tot. Kjeldahl Nitrogen (0.74, 0.70, 0.69, 0.67, 0.64)
Phosphorus (0.36, 0.31, 0.28, 0.27, 0.25, 0.15)
11.50 Total Suspended Solids (38.5)
Ammonia (0.11, 0.07)
Nitrate+Nitrite (2.42,2.06,1.78, 1.51)
Tot. Kjeldahl Nitrogen (0.75, 0.64, 0.62)
Phosphorus (0.46, 0.36, 0.31, 0.26, 0.21)
7.80 Ammonia (0.07, 0.06)
Nitrate+Nitrite (2.55)
Tot. Kjeldahl Nitrogen (0.97, 0.66, 0.63)
Phosphorus (0.31, 0.28, 0.23, 0.19, 0.18)
6.80 Ammonia (0.06)
Nitrate+Nitrite (2.68)
Tot. Kjeldahl Nitrogen (0.92, 0.67)
Phosphorus (0.40, 0.27, 0.24, 0.22, 0.19, 0.18)
5.28 Ammonia (0.12, 0.10, 0.10, 0.09, 0.06)

(3.20)
(2.18, 1.09, 0.63, 0.63)
(0.47, 0.26, 0.22, 0.18, 0.17, 0.16)
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Table 12 continued.
River/Stream River Mile Parameter (s) Valug(s)
Olentangy River 3.90 BOD, (2.5)
Ammonia (0.16, 0.15, 0.13, 0.12, 0.11, 0.09)
Nitrate+Nitrite (4.65)
Nitrite (0.04)
Tot. Kjeldahl Nitrogen (1.07,0.74, 0.67, 0.64, 0.64)
Phosphorus (0.30, 0.18,0.17,0.17)
1.80 BOD, (3.2,3.0,26,2.6)
Ammonia (0.25, 0.16, 0.14, 0.06)
Nitrate+Nitrite (4.98)
Nitrite (0.08, 0.04, 0.03)
Tot. Kjeldahl Nitrogen (0.89, 0.77, 0.73, 0.69)
Phosphorus (0.30)
0.60 BOD, (4.9,2.7)

Ammonia (0.28,0.11, 0.10, 0.10, 0.10, 0.07)
Nitrate+Nitrite (4.78)
Nitrite (0.08, 0.03, 0.03)
Tot. Kjeldahl Nitrogen (0.83, 0.81, 0.68, 0.63)
Phosphorus (0.80)

Normal print values exceed the 50" percentile background
Italic print values exceed the 75" percentile background
Underlined values exceed the 90™ percentile background
Boldfaced values exceed the 95" percentile background

Nutrient concentrations (ammonia, nitrates, nitrites, organic nitrogen, phosphorus) withinthe Olentangy
River mainstem exhibited some similar distribution patterns as demand parameters.  Ammonia
concentrationsat RM 32.00 wereall greater than the 90™ percentile background for the ECBPecoregion,
most wereeven abovethe 95" percentile value(Table 12). Thesehighva uesfell tomorenormal ranges
and remained steady, rising againintheurban environment of Columbus. Neither theDelavare WWTP
or the OECC WWTP seemed to contribute to increased ammonia concentrations instream. Mean
nitratet+nitrite concentrationsexhibited the opposite pattern of ammonia. Concentrationsrosesteadily from
alow at RM 32.00toahighjust downstreamfromtheDelavare WWTP (Figure9). Nitratetnitritevalues
then stabilized and remai ned stable down to themouth with another small increasejust downstreamfrom
theOECCWWTP. Nitriteconcentrationswerehighest at RM 32.00with 3 of the6 valuesexceedingthe
95" percentilefor background (Table 12). Mean organic nitrogen concentrations (asmeasured by total
kjeldahl nitrogen, TKN) fluctuated between 0.5and 1.0 mg/l. Increaseswere noted downstreamfrom
eachmaor WWTPand at RM 5.28 (animpounded section). M ean phosphorusconcentrationsshowed
avery similar pattern to that of TKN fluctuating between 0.08 and 0.30 mg/I.
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M ean concentrationsof dissol ved oxygenremai ned above 6 mg/l along theentirelength of the Olentangy
River peakingat RM 22.30 (Figure9). Dissolved oxygenva ueswereespecially satisfactory downstream
from the two major wastewater treatment plants.
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Figure9 Longitudinal trend of mean concentrations of ammonia, nitrate-nitrite, total Kjeldahl
nitrogen, phosphorus, and dissolved oxygen.
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M edian phosphorusand nitrate-nitrite concentrationsfrequently exceeded the proposed statewidecriteria
for WWH and EWH aguaticlifeuses(Figure10). Nevertheless, only onelocation between RM 32.0and
themodified stream segmentsinthelower river falled tofully attainthedesignated aquaticlife use. Smilar
situations have been described in Association Between Nutrients, Habitat, and the Aquatic Biota in
OhioRiversand Streams(Ohio EPA, 1999) whereexceptional aguatic communitiesand high nutrient
concentrations co-occur aslong asbeneficial habitat and landusefeaturesarepresent. Thisresult points
out theimportant rolehabitat playsintheass milation of excess venutrient concentrationsin the Olentangy
River. Thefull attainment inthe Exceptional Warmwater Habitat portions of the Olentangy should be
considered threatened, however, due to continued development in the watershed.
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Figure 10 Nitrate and phosporus concentraions versus river mile for the Olentangy River, Juneto
October, 1999. Boxesenclosethe 25" and the 75" percentiles, outliersdeviatemorethen
two timestheinterquartile rangefromthemedian. Proposed criteriavaluesareincludedfor
reference purposes and do not reflect violation of current water quality standards.

42



MAS/2000-12-6 1999 Olentangy River TSD April 11, 2001

In general, chemical water quality in the Olentangy River from RM 32.00 to the mouth was good to
excellent. Except for afew minor violationsof bacterial water quality standardsand pesticides, theriver
appearedto havegood water quaity. Thismay bethreatened however because of theurban natureof the
lower watershed and the ongoing devel opment inthe upper watershed in Delaware County. Also, the
influenceof oldlandfillsalong thestreamin and around Del aware (theold municipal landfills) andtheold
Gowdy landfill in Columbusmay bechronically contributing pollutants, particularly the pesticidesfoundin
the Delawarearea. Chemical water quality inthetributariesisalready degraded (seebelow) and could
further threatenthemainstemitself. Hardening of thewatershed viafurther development will introduce
further chemical contaminantsdueto increased runoff fromroads, parking lots, manicured lawns and
rooftops. Also, populationgrowthinthisareawill straintheinfrastructurein placefor managing sewage.
Asnotedinthesectionsabove, both the OECC and Delaware City WWTPshaveexpanded their capacity
inrecent yearsdueto growth. Further expansion of these plants may be warranted in the future with
continued growth.

Olentangy River Tributaries

Horseshoe Run

Horseshoe Runisdesignated WWH, AWS, and IWSinthe Ohio Water Quality Standards. Horseshoe
Rundrainsapproximately 13 squaremilesin Delaware County and flowsinto the Olentangy River at RM
29.74. Water quality measurementswere made near themouth at RM 0.30. A total of 6 sampleswere
obtained over thesummer of 1999. Attimes, flow wasextremely limited inthestream dueto thedrought,
resulting in minimal flow between pools.

Thereweresingleexceedencesof the4.0 mg/l WWH minimum criterionfor dissolved oxygenand E. coli
bacteria(Table11). Nutrient concentrationsin Horseshoe Runweremoderately el evated for aheadwater
stream. All phosphorus measurementsexceeded the 75" percentilebackground for the ECBPecoregion
withtwo readings exceeding the 90" percentile background (Table 13). Fiveof six measurementsfor
organic nitrogen (TKN) surpassed the 50" percentil e background withtwo of these exceeding the 75
percentile value (Table 13).

Chemical water quality inHorseshoe Run appeared to be somewhat impaired by |ow dissolved oxygen,

elevated bacterid concentrations, and nutrient enrichment. Drought conditionsmay haveexacerbated some
of these conditions (e.g., dissolved oxygen).
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Table 13. Comparison of background nutrient and demand parameter concentrations with those
found in the Olentangy River study area, 1999. Comparisons are made to Eastern Corn
Belt Plains (ECBP) ecoregion background median (50" percentile), 75", 90", and 95"
percentile values for headwater sites. Units are mg/l for all parameters. Samplesize, n=6
unless otherwise stated.

River/Stream River Mile Parameter (s) Valug(s)
Hor seshoe Run 0.30 Total Suspended Solids (8.5)
Ammonia (0.09, 0.06, 0.06)
Nitrate+Nitrite (2.15)
Tot. Kjeldahl Nitrogen (0.75, 0.60, 0.50, 0.42, 0.41)
Phosphorus (0.37,0.21, 0.18, 0.15, 0.13, 0.11)
Delaware Run 1.20 Ammonia (0.06)
Nitrate+Nitrite (0.98)
Tot. Kjeldahl Nitrogen (0.87, 0.50)
Phosphorus (0.14, 0.09, 0.07, 0.07, 0.06, 0.05)
0.20 Total Suspended Solids (9.0
Ammonia (0.06)
Nitrate+Nitrite (1.16)
Tot. Kjeldahl Nitrogen (0.78, 0.50, 0.50)
Phosphorus (0.64, 0.11, 0.10, 0.08, 0.06)
Lewis Center Tributary 0.10 Ammonia (0.06)
Nitrate+Nitrite (2.44)
Tot. Kjeldahl Nitrogen (0.40, 0.40, 0.40)
Phosphorus (1.35, 0.17, 0.08, 0.08, 0.05)
Kempton Run 0.90 Total Suspended Solids (23.5)
n=5 Ammonia (0.06)
Nitrate+Nitrite (2.01)
Tot. Kjeldahl Nitrogen (0.84, 0.60, 0.49)
Phosphorus (0.19, 0.17, 0.15, 0.15, 0.08)
Bartholomew Run 0.70 Total Suspended Solids (235, 135, 8.0)
Nitrate+Nitrite (0.98)
Tot. Kjeldahl Nitrogen (0.50, 0.40)
Phosphorus (0.15)
Linworth Run 0.90 Total Suspended Solids (7.0
n=3 Ammonia (0.09)
Tot. Kjeldahl Nitrogen (0.40)
Phosphorus (0.26, 0.15)
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Rush Run 0.30 Total Suspended Solids (7.5)
Tot. Kjeldahl Nitrogen (0.40)
Phosphorus (0.13, 0.06)
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Table 13 continued.
River/Stream River Mile Parameter (s) Valug(s)
Bill Moose Run 0.20 Tot. Kjeldahl Nitrogen (0.40, 0.40)
Phosphorus (0.16, 0.06)
Turkey Run 0.70 Ammonia (0.10)
n=4 Nitrite (0.05)
Tot. Kjeldahl Nitrogen (0.70, 0.40)
Phosphorus (0.25, 0.10)
Adena Brook 0.90 Nitrate+Nitrite (2.32)
n=1 Tot. Kjeldahl Nitrogen (0.60)
Phosphorus (0.07)
0.20 Ammonia (0.13, 0.09, 0.06)
n=4 Nitrate+Nitrite (2.09)
Tot. Kjeldahl Nitrogen (0.70, 0.40)
Phosphorus (0.16, 0.13, 0.09, 0.08)

Normal print values exceed the 50" percentile background
Italic print values exceed the 75" percentile background
Underlined values exceed the 90™ percentile background
Boldfaced values exceed the 95" percentile background

Delaware Run

DelawareRunisdesignated asWWH, AWS, and IWSinthe Ohio Water Quality Standards. Delaware
Runisapproximately 6 milesinlength draining nearly 11 squaremilesin Delaware County andwithinthe
Dedawarecity limits. Water quality datawascollected 6timesat 2 sitesinthedrainage(RM 0.20and RM
1.20). Inspiteof thedrought, Delaware Run exhibited continuousflow at both sites. At somelocations
alongthecreek sulfurousgroundwater seepsoccurred | eaving awhiti sh precipitate combined with arotten
egg odor. These did not seem to impact the creek negatively.

A singleWWH criterionexceedencefor E. coli bacteria(Table 11) wasrecorded at RM 1.2. Nutrients
did not appear to be excessive other than phosphorus. Phosphorus concentrations exceeded the 50
percentile background inthe ECBP ecoregioninevery sample at RM 1.20 and in5 of 6 samplesat RM
0.20(Tablel3). Inoneinstanceat RM 0.20, phosphorus concentrati onssurpassed the 95" percentilefor
background. Chemical water quaity impairment in Delaware Runwaslimited to bacteriaand phosphorus.

Lewis Center Tributary (a.k.a. Unnamed Tributary to the Olentangy River at RM 18.19)

Lewis Center Tributary is designated as WWH, AWS, IWS, and SCR in the Ohio Water Quality
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Standards. Thistributary islessthan 10 squaremilesof drainagearea. Water quality measurementswere
made near the mouthat RM 0.10. A total of 6 sampleswere obtained over the summer. Thedrought
impactedflow inthestreamat timeslimitingit tojust atrickle, however, thecreek never becamecompletely
dry.

There were no violations of Ohio WQS criteria discovered in the Lewis Center Tributary. Nutrient
concentrations did not appear to be a concern except for phosphorus. Phosphorus concentrations
exceeded the 75" percentile for background in the ECBP ecoregion on three occasions and the 951"
percentile once(Table 13). Chemical water quality wasnot significantly impaired in the L ewis Center
Tributary athough nutrient input may be a cause for concern, especialy phosphorus.

Kempton Run

Kempton RunflowsintotheOlentangy River at RM 7.74. Chemical sampling resultsreflected theurban
natureof thewatershed. A total of 5water sampleswereobtai ned during thesummer from RM 0.90; a
sixthrunwas attemptedbut the streamwasdry. Based onthe Ohio Water Quality Standardsfor SCR,
bacterial concentrations were frequently elevated. Additonally, phosphoruslevels exceeded the 75"
percentilefor backgroundinthe ECBPecoregionfor al 5 sampling events(Table13). Organicnitrogen
(asmeasured by TKN) waspresent in 3 of the 5 samplesat concentrationsgreater thanthemedianfor the
ECBP ecoregion background, two of these exceeded the 75" percentile background.

Bartholomew Run

Bartholomew Runisdesignated asWWH, AWS, and IWSinthe Ohio Water Quality Standards. This
streamis1.3milesinlengthwithapproximately 4 squaremilesof drainagearea. Water quality samples
werecollected at RM 0.70 atotal of 6 timesduring the summer. Ohio WQS criteriaexceedenceswere
recorded for E. coli or fecal coliform bacteria at least once during each pass (Table 11). Nutrient
contaminationwasnot aconcerninthiscreek. However, suspended solidsconcentrationsdid surpassthe
median for this ecoregionin 3 of 6 cases (Table 13). Bacteriaand suspended solids are indicative of
impacts from soil disturbing activities due to development.

Linworth Run

Linworth Runisanundesignated, smal headwater streamwhichflowsinto the Olentangy River at RM 9.90.
Water quality sampleswereobtained at RM 0.90. Only 3 of 6 attemptswere successful dueto lack of
surfaceflow inthe stream; thereweredisconnected pool spresent. Bacteriaconcentrationsweree evated,
aswas phosphorus, where 1 of the 3 samples exceeded the 75" percentile background for headwater
streams in the ECBP ecoregion and another exceeded the 90™ percentile for background (Table 13).

a7



MAS/2000-12-6 1999 Olentangy River TSD April 11, 2001

Water quality in Linworth Run appears threatened.

Rush Run

RushRunisdesignated WWH, AWS, and IWSinthe Ohio Water Quality Standards. Thisstreamis1.5
milesinlength with approximately 2 squaremilesof drainageareaand flowsinto the Olentangy River at
RM 8.75. Water quaity sampleswerecollected at RM 0.30 (adjacent to Wa nut Grove Cemetery) atotal
of 6timesduring the summer. Flow wassubstantial in Rush Run even during the height of thedrought.
Ohio WQScriteriaviolationsinRushRunwerelimitedto asingle SCR exceedencefor E. coli. bacteria
(Table11). Nutrientswerenot found at elevated concentrationsin Rush Run (Table 13) although the
streamexhibited largebloomsof a gaeand supersaturated dissol ved oxygen conditions(Table 14) which
are both indicative of nutrient enrichment (algae and other organisms were using dissolved nutrients
immediately).

Table 14. Temperature and dissolved oxygen data taken from Rush Run during the summer of 1999.
Percent saturation values are calculated using an average barometric pressure of 760 mm of
mercury. Temperature and dissolved oxygen concentration were readings obtained
instantaneously from a 'Y SI probe.

Date Temperature (°C) Dissolved Oxygen
Concentration (mg/l) % Saturation

7/8/99 18.92 9.02 97.2

7/20/99 22.01 9.93 113.6

8/4/99 20.38 10.43 115.5

8/18/99 20.50 9.70 107.8

9/1/99 19.07 11.70 126.2

9/14/99 17.30 10.97 114.2

Mean 19.70 10.29 112.4

Bill Moose Run
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Bill Moose Run is asmall headwater tributary of the Olentangy River at RM 7.82. This stream had
perennial flow over the entiresummer and wassampled 6 times. Thestreamwassimilar to other urban
streams in that exceedences of the SCR criteria for bacteria were recorded (Table 11). Nutrient
concentrations were not found to be elevated (Table 13).

Turkey Run

Turkey Runisundesignated inthe Ohio Water Quality Standardsbut hasbeen recommendd for WWH,
AWS, andIWSuses. Thisstreamis1.5milesinlengthwith approximately 2.4 squaremilesof drainage
area. Turkey Runistributary tothe Olentangy River at RM 5.82. Water chemistry samplecollections
were attempted 6 times with 4 successful collections. Zero stream flow accounted for the 2 missed
samples. OhioWQScriteriaviolationswereinfrequent. Bacteria criteriawereexceededtwice(Table11)
during the survey and aguatic life criterion was exceeded once for dieldrin (Table 15). Nutrient
concentrations instream were noticeable, but not exceptiona (Table 13).

Table 15. Results of organic chemica water quality sampling conducted in the Olentangy River study
area during August, 1999.

Olentangy River Tributaries Water Column Organics

Stream
Compound Units DR LR RR BMT AB TR
Alpha-BHC ny/l 0.004 0.007 0.005 0.004 0.009
Delta-BHC ny/l 0.004
GammaBHC ny/l 0.002 0.003 0.002
Dieldrin ny/l 0.004 0.004 0.011
Chloroform nyl | 1.38

DR=Delaware Run, LR=Linworth Run, RR=Rush Run, BMT=Bill Moose Run, AB= Adena
Brook, TR=Turkey Run

Underlined values exceed the criteria established for the protection of aguatic life for streamsin
the Ohio River basin (OAC 3745-1-14)

Adena Brook

AdenaBrook (a.k.a. Big Run) isdesignated WWH, AWS, IWS, and PCR inthe Ohio Water Quality
Standards. Thisstreamis2.0milesinlengthwithapproximately 3.5 squaremilesof drainagearea. Adena
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Brook istributary tothe Olentangy River at RM 6.00. Sampleswereattempted on AdenaBrook six times
at two different sites (RM 0.90 and RM 0.20). The site at RM 0.90 was not flowing with widely
disconnected pools during 5 of the 6 sampling attemptsand the siteat RM 0.20 was not flowing with
disconnected pool sduring 2 of the 6 sampling attempts. Both siteson AdenaBrook exhibited multiple
violationsof OhioWQScriteria. All samplesfrom both sitesexhibited violationsof bacterial standards
(Tablel1l). Thedissolved oxygen minimumcriterionwasviolated twiceat theRM 0.20 stelikely dueto
alack of adequateflow; thissitewasabaretrickleduring thedrought. Nutrient concentrationsin Adena
Brook werea so conspicuousand aconcern (Table13). Known sanitary sewer overflowscombinedwith
food gradeoil spills, and an urbani zed watershed have severdly affected chemica water qudity inAdena
Brook.

Diurnal Dissolved Oxygen Study-Olentangy River

Diurnal dissolved oxygen patterns in the Olentangy River were examined as part of the survey work
completed in this study. Eight locations were evaluated.

Daily dissolved oxygen concentrationsfound at RM 32.00 exhibited aflattened pattern (Figure 11). No
violationsof dissolved oxygen Ohio WQScriteriawerenoted hereand supersaturated conditionswerenot
apparent.

Datasonderesultsobtainedimmediately downstream from the Delavare WWTPdischargeat RM 24.50
from Jduly 27-29, 1999 show anormal diurna fluctuation in dissolved oxygen and dissolved oxygen
saturation (Figure 11). A “normal” diurnal fluctuation in instream dissolved oxygen shows lower
concentrationsand saturationintheearly morning hoursafter plantshave been respiring overnight followed
by gradual increasesasit getslight and photosynthesisbeginstoincreasewith apeak inthelateafternoon
or early eveningfollowed by adecreaseat dusk. Littlesupersaturationwasobserved. Noviolationsof the
minimumwarmwater habitat criteriafor dissolved oxygenwithintheriver werenoted andthe WWTPdoes
not appear to negatively impact dissolved oxygenlevelsevenupto 5 milesfurther downstreamat RM
19.40 (Figure 11).

Diurnal dissolved oxygenreadingsat RM 19.40 exhibited anormal pattern withsomereadingsdipping
dightly below theminimum 5.0 mg/l EWH criterion. Normal supersaturationwasapparentinthelater part
of theday, but posed no significant problem. Thediurnal patternwassimilar at RM 15.00, however, the
lowest readings dipped significantly lower than the EWH minimum criterion of 5 mg/l (Figure 11).
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Figure 11 Diurnal dissolved oxygen measurements from RMs 32.0, 24.5, 19.4 and 15.0, August
27-29, 1999.

Datasonde resultsobtained downstream fromthe OECC WWTPdischargeat RM 12.40 show typical
diurna variaionfor dissol ved oxygen and dissolved oxygen saturation. Noviolationsof the EWH minimum
criterion of 5mg/l werenoted a though somesignificant supersaturation (nearly 120%) did occur (Figure
12). Thiswasindicativeof el evatedlevelsof photosynthesisand indirectly suggested nutrient enrichment.
Undoubtedly, the OECC WWT P contributes somewhat to nutrient enrichment dueto the discharge of
nitrates and phosphorus in the effluent, however thisis not the only source of nutrients.

Diurnal dissolved oxygen measurementswerea soobtainedat RM 7.80. Thenormal, daily fluctuationsin
dissolved oxygenwerepresent if somewhat irregular. Concentrationswerewel abovetheminimumWWH
criteriaof 4 mg/l and supersaturated conditionswerenot apparent (Figure 12). Anevenmoreirregular
pattern was exhibited at RM 3.90, but with similar results (no values below minimum and no
supersaturation). Dischargesfromthe Olentangy wetland research area(RM 3.90 only) andinfluences
from impounded areas (both RM 7.80 and RM 3.90) may be causing these irregul arities.
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Figure 12 Diurnal dissolved oxygen measurements from RMs 32.0, 24.5, 19.0 and 15.0, August

27-29,1999.

Thestationat RM 0.60 showed atypical, but flattened, diurnal fluctuationwhich hoveredjust abovethe
minimumWWH criterion of 4 mg/l (Figure12). Supersaturated conditionswerenot apparent at thislocae.
Infact, saturation was somewhat lacking whichisindicative of the lack of riffle reaeration at this site;
reoxygenation of water occursin part viathemixing of water and air asthewater tumblesover therocky

areas of shalow riffles.
Water Column Organics

Olentangy River Mainstem

L ow concentrations of pesticides were detected in every sample obtained from the Olentangy River
mainstem. Lindanewasdetectedinall samplesin concentrationsranging from0.002mg/l to0.023mg/|
(Table 16). Other detectionsworth noting weredieldrin, heptachlor epoxide, and apha-BHC. All BHC
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compounds(including lindane) and diel drin have been banned from usageinthe United States. Heptachlor
(the parent chemical to heptachlor epoxide) is currently under restricted use. Atrazinewaslisted as
tentatively identifiedinadl but one sample. Halogenated volatile compoundswereal so detected at low
levelsintheeffluent fromthe Delaware WWTP (Table 16). Sincetherewasnotripblank associatedwith
thisparticular sample, theseresultsweretreated with skepticism, althoughit isnot uncommonfor small
amounts of halogenated organic compounds to emanate from WWTPs that chlorinate their effluent.

Table16. Resultsof organicchemica water quaity sampling conductedintheOlentangy River sudy area
during August, 1999.

Compound River Mile
(mg/l)

3200 2526 2526 2230 15.00 1339 1338 1240 6.80 1.80 0.60
Alpha-BHC 0.008 0.010 0.008 0.008 0.007
Gamma-BHC 0.011 0.023 0.018 0.012 0003 0.008 0.004 0.002 0.002 0.003 0.003
(ak.a. Lindane)
4-4'DDT 0.008
Dieldrin 0.008 0.007 0.004 0.004 0.008 0.004 0.003
Endosulfan | 0.003
Heptachlor 0.006 0.008 0.006 0.011
Eploxide
Endrin aldehyde 0.012
Hexachloro 0.003 0.003
benzene
Atrazine (TIC) 1.0 0.6 0.8 1.0 0.7 0.7 0.7 0.6 0.5 0.5
Bromomethane 2.0*
Bromodichlorom 1.04* 0.85*
ethane
Chloroform 2.71*  2.24*

Boldfaceitalic type and highlighting indicates WWTP discharge, 25.26=Delaware WWTP, 13.39=OECC WWTP
* no trip blank submitted with sample

TIC=Tentatively Identified Compound

Underlined values exceed the criteria established for the protection of aguatic life for streamsin the Ohio River
basin (OAC 3745-1-14)
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Thediscovery of low leve organic pollutioninthe Olentangy River mainstemwasnot surprisng. However,
the degree of contamination in upstream areas from lindane and dieldrin was unexpected since these
chemica shavebeen banned for many years. Concentrationsof lindanein upstream areaswereinviolation
of the criteriafor the protection of aquatic life outside of the mixing zone (OAC 3745-1-34) aswere
concentrationsof dieldrin. Thiscontamination of thewater column may bearising from many sources
including, but not limitedto, movement of residud sleft from previousapplications, releasefrom sediments
instream or old disposa areassituated d ongsdetheriver, specifically theold Delawaremunicipa landfills,
or ar depositionfromareaswhereapplication of these pesticidesisstill legal. TheDelawareand OECC
WWTPsmay alsobe* sources’ for lindaneasthiswasdetected in both effluents(Table 16). Releasefrom
sedimentsseemsimprobabl e becauseneither lindaneor dieldrinwerefound in Olentangy River mainstem
sedimentsor tributary stream sedimentsfromtributariesdischargingintheupper watershed. Oldlandfills
or disposal areasin Delawarewith documented | eachate outbreaksand possiblegroundwater connections
totheriver may bethemajor culpritsasthesefacilitieswerevirtually unregulated even 30 yearsagoand
disposal of hazardous chemicals including pesticides into these types of landfills was common practice.

Olentangy River Tributaries

L ow concentrationsof organic contaminantsweredi scoveredinsevera Olentangy River tributaries(Table
15). A single, insignificant detection of chloroform wasrecorded on Del aware Runwith no other organic
contami nantsdetected. Pesticidesincluding lindane (GammaBHC), other BHC compounds, and dieldrin
weredetected in several other tributariesincluding Linworth Run, Rush Run, Bill Moose Run, Adena
Brook, and Turkey Run. Dieldrindetectedin Turkey Runexceeded thecriterionfor protection of aquatic
lifeoutsidethemixing zone. Thesourceof thiscontaminationin Turkey Run can bespecul ated, but not
proved. It wasnot foundinsediments. Sincedieldrin hasbeen banned for sometimeand hasalengthy
half life, sourcesfor thiscontamination arelikely resduasleft over from previousapplications. Thesecould
include, but arenot limited to, the Ohio State University golf coursewhichisupstream fromthesampling
site and local use in the suburban neighborhoods draining into the creek.

Sediment Chemistry

Sediment sampling protocol s were used based onthe Manual of Ohio EPA Surveillance M ethodsand
Quality Assurance Practices(Ohio EPA 1989) and sampleswerecollected, preserved, and analyzed for
avariety of parametersincluding metals, base neutral and acid extractablecompounds, volatileorganic
compounds, pesticides, polychlorinated biphenyls, and nutrients. See Appendix A for acompletelisting
of the analytical results for al waterbodies studied.

Sediment contamination wascharacterized with respect to appropriateliterature (Kelly and Hite, 1984;
Persaud, et al ., 1994) and metal concentrationswerecompared with statewide Ohio EPA data (A ppendix
TableA-6). TheKdly andHitestream sediment classfication system (11lincisEPA) ranksrel ative pol lutant
concentrations, fromnon-el evated to extremely e evated, based onmeanvaues. It doesnot directly assess
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toxicity. Guidelines for the Protection and Management of Aquatic Sediment Quality in Ontario
(Persaud, et al). definetwo level sof ecotoxic effects, and arebased onthe chronic, long-termeffectsof
contaminantson benthicorganisms. A “Lowest Effect Level (LEL)” isalevel of sediment contamination
that can betolerated by themgjority of benthicorganisms. A “ SevereEffect Level (SEL)” indicatesalevel
at which pronounced disturbance of the sediment-dwelling community can be expected. When any
parametersareat or abovethe SEL Guideline, thematerial tested iscons dered highly contaminated and
will likely have significant effects on a mgority of the benthic species.

Olentangy River Mainstem

Contaminated sedimentsinthe Olentangy River wereconcentrated withintheurban areasof Delawareand
Columbus. SitesintheColumbusurbanareawithinthelast coupleof milesof themouthweremoderately
to severely contaminated with metals and organic compounds. The stream was being inudated with
contaminatesflowing off of the surrounding landscapewhich contributed to theimpairment seeninthe
biological communities.

Metals

Sediment samples follow a genera pattern of increasing concentrations of metals with movement
downstream. Thesingleexceptionwasfound at RM 22.30 where concentrations of many parameters
spiked upward with somemetal sexhibiting the highest concentrationsfound withinthemainstem. These
sedimentsshowed avariety of elevated parametersincluding dightly el evated concentrationsof nickel;
elevated concentrationsof arsenic, copper, manganese, zinc, andiron; highly elevated concentrationsof
bariumand chromium; and extremely elevated concentrationsof aluminum (Table17). Theseelevated
concentrationsmay bean artifact of drainagefromafoundry sand disposal siteat the General Castings
Corp. whichdrainsintotheriver upstream fromthissiteand of theold municipal landfillsnearby. .Moving
downstreamfromRM 22.30 concentrationsgenerally drop and then begin rising, culminating with many
elevated meta snear themouth. Theold Gowdy landfill near Goodale Avenueonthewest Sideof theriver
could be a possible source as well as urban influences via storm runoff, CSOs, and air deposition.
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Tablel7. Resultsof chemica/physica sediment quaity sampling conductedinthe Olentangy River study
areaduring July-September, 1999. Vauesin parenthesesindicateconcentrationsbel ow the
method detection limit. NA means not analyzed. Parameters noted with a* are compared with the
Illinois guidelines published by Kelly and Hite, 1984. All other parameters are compared with Ohio EPA
sediment guidelines. Descriptive guidelines are as follows: Not elevated, slightly elevated, elevated, highly
elevated*, extremely elevated**. Parametersin italic have no established guideline for comparison.

Olentangy River Sediments
River Mile

Anayte Units | 3000 2526 2230 1940 1340 1240  6.80 2.10 1.80 0.60
Solids % 61.4 76.7 42.2 55.5 4.1 535 45.7 42.0 32.3 313
pH SU. 7.55 7.69 7.36 7.52 7.35 7.47 7.32 7.29 7.26 7.42
Ammonia mg/kg 206 (9.13) (16.6) 231 (159) (13.1) 378 NA NA NA
Phosphoru mg/kg 619 527 827 701 1060 888 1020 NA NA NA
COD* ma/kg 49300 53000 41500 33700 99700 27900 70100 NA NA NA
METALS

Aluminum mg/kg 18300 10300 46700** 18500 25100* 14200 20900 21800 23500* 32800*
Arsenic mg/kg 9.94 6.47 198  9.01 134 106 14.2 121 9.95 13.7
Barium mg/kg 84.8 755  257* 126 156 115 164 133 186 235
Cadmium mg/kg 0.28 0.27 0.38 0.24 0.39 0.22 0.73 0.67 0.86 1.31*
Cacium mg/kg 7860 12100 15200 23600 16400 12700 28600 23800 31000 38100
Chromium mg/kg 174  (135) 465 224 28.9 20 28.6 28.2 33.2 46*
Copper mg/kg 118 12.6 296 168 258 154 35 30.9 442  58.3*
Iron mg/kg 16300 13500 34800 18200 26300 19600 25200 21600 22400 27500
Lead mgkg | (22.5) 198 (338) (248) (313) (26.7) 446 37 58.6 83
Magnesium mg/kg 4490 4500 10200 6210 7040 4670 11900 10600 9950 14600
Manganese mg/kg 338 174 570 328 279 291 363 306 237 327
Nickel mgkg | (225)  (18.0) 308 (24.9) 313  (26.7) 31.8 35.3 4.2 448
Mercury* mgkg | (0.030) 0.037 (0.042) (0.040) (0.046) (0.033)  0.048 0078 0.090  0.128
Potassium mg/kg 3370 2700 13500 4970 6260 4000 4770 5290 6630 10100
Selenium mgkg | (1.12)  (0.90) 195 (L24) (156) (1.34) (1.59) (L76) (221) (2.24)
Sodium mgkg | (2810) (2250) (4230) (3110) (3910) (3340) (3980) (4410) (5530) (5600)
Strontium mg/kg 52.8 414 64.3 169 75.8 107 111 113 181 132
Zinc mg/kg 685 656 149 845 112 694 187 177 293* 290*
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Organics

Organic sediment contaminationfrom pesticidesand PCBswasgeneraly dight upstreamfromcentral
Columbus. TheareasdownstreamfromtheDelavare WWTPoutfall showed contaminationfrom PAHS
(polycyclic aromatic hydrocarbons) above the lowest effect level (LEL) as stated by Persaud and
Jaagumagi (1993). Concentrationsincreased significantly beginningwithRM 6.80 and continuingtothe
mouth. Total chlordane, DDT breakdown products, and PCBswere all abovethelowest effect level
(LEL) asdefinedin Persaud and Jaagumagi (1993) (Table18). Someindividual PAH compoundswere
foundto exceed thesevereeffect level (Persaud and Jaagumagi, 1993). SeeTable18for details. Sources
for PAH contaminationincludetributary sedimentsand runoff from city Streetsand highways. Pesticide
and PCB contaminationinthelower river resulted from acombination of factorsincluding contaminated
runoff, Gowdy landfill, and CSO/SSO contributions.

Table18. Resultsof chemical/physical sediment quality sampling conductedinthe Olentangy River study

areaduring July-September, 1999. Boldface type indicates values grester than the severe effect level
and italic type indicates values greater than the lowest effect level (Persaud and Jaagumagi, 1993). An *
means a compound was not evaluated by Persaud and Jaagumagi, 1993. A blank space indicated that the
substance was not detected in the sample.

River Mile
Compound Units | 32000 2526 22.30 1940 1340 12.40 6.80 2.10 1.80 0.60
Salids % 67 63.2 49.6 72 59.7 65.4 58.3 45.2 59 46.6
Tota Organic Carbon % 26 21 24 4.8 44 39 4.0 57 9.0 6.8
VOLATILE ORGANIC COMPOUNDS
Acetone ‘ ma/k ‘ 0.109
PESTICIDES
4-4 DDD mg/k ‘ 8.16
4-4 DDE mg/k ‘ 8.88
Alpha-chlordane* mg/k 9.98 111 12.8 17.9
Gamma-chlordane* mg/k 8.05 17.9 13.3 20.9
Total Chlordane mak 0 0 0 0 0 0 180 29 261 388
POLYCHLORINATED BIPHENYLS (PCBS)
PCB-1254 mg/k 165 86.2 140
PCB-1260 ma/k 175
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Table 18 Continued

River Mile
Compound Units | 3200 2526 22.30 1940 1340 12.40 6.80 2.10 1.80 0.60
BASE NEUTRAL AND ACID EXTRACTABLE COMPOUNDS (BNAS)
Anthracene mg/k 0.94 20
Benz[a]anthracene mg/k 0.73 2.8 19 25 47 2.7
Benzo[a] pyrene mg/k 0.7 22 2 28 41 3.2
Chrysene mg/k 0.69 3 28 3.6 52 39
Dibenz[a h]anthracen mg/k 0.55 8.7
Dibenzofuran* mg/k 85
Fluoranthene mg/k 1.6 5.8 59 7.2 120 7.3
Fluorene mg/k 13
Indeno (1,2,3,cd) mg/k 15 1.9 24 27 31
2-Methyl mg/k 28
3&4 Methyl phenol* mg/k 13
Naphthal ene* mg/k 29
Phenanthrene mg/k 0.76 44 3.3 25 110 34
Pyrene mg/k 13 45 45 5.6 95 5.7
Totd PAHs mg/k 0 5.78 0 257 0 0 223 26.6 549 293
Bis (2-ehtyl.hexyl) ma/k 0.76 2 1 14

Olentangy River Tributaries

Of theninetributary streamswhere sediment sampleswereobtained, Rush Runand AdenaBrook were
the most contaminated with metals, followed by DelawareRunand Turkey Run. Linworth Runand Bill
Moose Runweretheleast contaminated by metals. Organic sediment contaminationwasnot existentin
Horseshoe Run and Linworth Run, but noticeable in Rush Run, Bill Moose Run, and Turkey Run.
DeawareRunand AdenaBrook contained significant organic contamination. Thecontaminated sediments
can be attributed to runoff from the surrounding urban areas and contributed to the degraded aquatic
biological commnities found in these tributaries.
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Metals

AdenaBrook generally had themost contaminated sediment of thetributariessurveyed. Sightly elevated
to elevated concentrations of mercury, arsenic, and lead weredetected, alongwith highly to extremely
elevated concentrations of cadmium(Table 19). Elevatedto highly elevated concentrationsof copper,
elevated concentrations of chromium, barium, and aluminum, and highly elevated concentrationsof zinc
were also detected.

Rush Run sedimentswere a so contaminated with metalsincluding dightly elevated concentrations of
mercury, lead, and nicke ; e evated concentrationsof chromiumand zinc; and highly e evated concentrations
of aluminum, arsenic, barium, cadmium, and copper.

Intheother tributariessurveyed, metal scontamination wasmuch lessapparent athough present. Theonly
other significant resultsshowed highly elevated concentrationsof copper and el evated concentrationsof
cadmiumin Turkey Run. Highly elevated concentrationsof aluminum were present in Horseshoe Run
sediments. Delaware Run sedimentscontained highly elevated aluminumaswel | aselevated chromium,
copper, and zinc.

Concentrationsof thesemetd sresult from polluted runoff from city streets, sdewal ks, and roof areaswhich
include sources such as metallic particles from automobile brakes, leached materials from concrete,
aluminum and copper gutters, and galvanized metal products.

Organics

Horseshoe Run and Linworth Run did not show any organic contaminantsin sedimentsother than an
inggnificant, low-level detection of acetonein Horseshoe Run (Table 19). All of the other tributaries
assessed showed significant concentrationsof organic materia sin sediments. Delaware Run sediments
were severely contaminated with the pesticide chlordane (above the severe effect level or SEL) and
contained PAHsabovethe LEL asdefinedinthe study by Persaud and Jaagumagi (1993). Methoxychlor
was aso detected. Rush Run, Adena Brook and Turkey Run sediments also contained significant
concentrationsof chlordaneaswell asPAHS, dl abovetheLEL. Additionally, AdenaBrook sediments
contained the pesticidediel drinat concentrationsabovethe L EL . Sedimentsobtained from Bill Moose Run
contained PCB 1254 above the LEL in additionto chlordane and PAHs. Bartholomew Run showed
sediment contamination only from PAHs (Table 19).
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Table19. Resultsof chemical/physica sediment quality sampling conducted inthe Olentangy River
study areaduring July-September, 1999. Vauesin parenthesesindicate concentrations
below the method detection limit. HR=Horseshoe Run, DR=Delaware Run,
BR=Bartholomew Run, L R=Linworth Run, RR=Rush Run, BM R=Bill MooseRun, AB-
1=AdenaBrook at Overbrook Drive, AB-2=AdenaBrook at Whetstone Park, TR=Turkey
Run. Parameters are compared with Ohio EPA sediment guidelines. Descriptive guidelines are asfollows:
Not elevated, slightly elevated, elevated, highly eevated*, extremely elevated**. Parameters in italic
have no established guideline for comparison.

Analyte Unit | HR DR BR LR RR BMR  AB-1  AB-=2 TR
Solids % 65.2 54.0 59.8 75.7 424 785 59.0 41.6 42.6
pH SU. | 745 7.79 7.46 7.42 7.50 7.74 7.54 7.30 7.10
Ammonia mgk | (10.7) (46.9) (1.7 9.25 320 (892 (1190 417 NA
Tot. mgk | 518 895 596 684 910 372 861 1060 NA
COoD* ma/k | 66800 84600 47300 17200 154000 37700 105000 176000 NA
METALS
Aluminum mg/k | 24800+ 29700+ 17600 5670  22600* 4110 17100 17600 15800
Arsenic mgk | 10.2 10.9 13.1 45 27.8* 6.23 122 159 125
Barium mgk | 166 185 105 38.2 267* 24.6 174 170 155
Cadmium mgk | 0.29 0.56 0.25 0.14 1.32* 016  1.90** 153 0.87
Calcium mglk | 9660 41500 31600 25400 58700 31400 51100 48100 59300
Chromium mgk | 227 345 223 (147) 294  (136) 299 349 26.4
Copper mgk | 14.8 338 20.4 11.7 39.2* 8.19 345 55.8* 445
Iron mg/k | 16500 22400 19700 7980 34900 8700 19700 23000 18900
Lead mgk | (22.7) 68.3 (24.8) 19.6 561  (18.2) 51.7 88.4 45.3
Magnesium mg/k | 3410 12800 11100 9780 19600 8190 13200 13200 21400
Manganese mgk | 708 333 409 156 399 117 266 415 259
Mercury* mgk | (0.03) (0.04) (0.038) (0.031) 0076 (0.026) 0073  0.129 NA
Nickel mgk | (22.7) (255) (24.8)  (19.6) 383 (182 (230) (31.0)  (329)
Potassium mgk | 6250 7660 5570 1470 7120 1360 5170 5430 4940
Selenium mghk | 153  (1.28) (1.24) (0.98)  (1.78)  (0.91) 1.67 155  (1.65)
Sodium mg/k | 2840 3190 3100 2450 4450 2270 2870 3880 4120
Strontium mgk | 57.9 103 86.1 70 150 37.8 98.2 93 453
Zinc mg/k 79 167 83.6 37.2 224 40 238* 353* 208
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Sincemany organi c contaminantsare hydrophobic, they tend to befound attached to sediment particles
rather than dissolvedinthewater. Pesticidecontaminantsarelikely theresult of yearsof gpplicationprior
to the banning of the specific compound (e.g., chlordane). Many of the pesticidesdetected areresi stant
to degradation and take many yearsto decay into other, lesstoxic forms. Polychlorinated biphenyls
(PCBs) wereused for many yearsasdidectricfluidsinelectrical transformersand spillsof thesematerials
werecommonbeforethey werephased out yearsago. PCBsarea sovery persistentintheenvironment
due to their chemically stable structure, so they will remain sequestered in sediments for decades
undergoing little change. Polycyclicaromatic hydrocarbons(PAHSs) arecommon materialsfoundinthe
heavy fractionsof petroleumtars. They areused for road construction, roofing andthelike; hence, their
presence is common in the sediments around urban and suburban areas with road networks.

Table20. Resultsof organicchemica sediment quality sampling conductedinthe Olentangy River study
areaduring August, 1999. Blank spacesindicate concentrationsbel ow themethod detection
limit. Italic typeindicates values greater than the lowest effect level and bold type values
greater thanthesevereeffect level (Persaud and Jaagumagi, 1993). Compoundsdesignated

by an * are not evaluated in Persaud and Jaagumagi, 1993. HR= Horseshoe Run, DR=Delaware Run
at Henry Street, BR= Bartholomew Run, L R=Linworth Run, RR=Rush Run, BM R=Bill Moose Run, AB-
1=AdenaBrook at Overbrook Rd., AB-2=AdenaBrook at Whetstone Park, TR= Turkey Run.

Olentangy River Tributaries Sediments

Compound Units HR DR BR LR RR BMR AB-1 AB-2 TR
Solids % 61.6 51.7 68.3 68.7 59.5 64.3 63.6 475 48.7
Total Organic Carbon % 5.0 5.1 2.8 1.7 9.4 15 5.0 8.3 5.8

VOLATILE ORGANIC COMPOUNDS

Acetone mg/kg | 0.144

PESTICIDESAND PCBS

Dieldrin mg/kg 6.43 11.2
Alpha-chlordane* mg/kg 146 13.1 221 35.9 225
Gamma-chlordane* mg/kg 150 10.1 7.94 18.3 339 18.7
Cis-nonachlor* mg/kg 49.1 10.6
Trans-nonachlor* mg/kg 117 8.84 21.6 15.2
Total Chlordane mg/kg 462.1 23.2 7.94 4924 102 56.4
Methoxychlor* mg/kg 57.2

PCB 1254 ma/kg 131
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Table 20 Continued
Olentangy River Tributaries Sediments

Compound Units HR DR BR LR RR BMR AB-1 AB-2 TR
BASE NEUTRAL AND ACID EXTRACTABLE COMPOUNDS
Anthracene mg/kg 11 12 0.98 14 11
Benz[a]anthracene mg/kg 4 0.63 5.8 2 5 8.9 6.2
Benzo[a] pyrene mg/kg 4 0.68 6.6 22 6.2 11 6.9
Benzo[ b] fluoranthene* mg/kg 4.7 0.94 8.2 29 7.6 12 7.8
Benzo[g,h,i]perylene mg/kg 2.7 0.6 49 17 5.2 9.1 5
Benzo[k]fluoranthene mg/kg 35 0.65 6.3 17 9.4 12 7
Chrysene mg/kg 49 11 8.8 3 7.4 15 9.7
Dibenz[a,h]anthracene mg/kg 0.78 16 16 3.2 17
Fluoranthene mg/kg 12 21 16 6.4 14 27 19
Indeno[1,2,3-cd] pyrene mg/kg 3.2 0.66 5.4 19 5.7 10 5.6
Phenanthrene mg/kg 6.9 0.83 8.8 3.2 7.6 12 10
Pyrene ma/kg 8.9 1.6 12 48 11 20 16
Total PAHs mg/kg | O 56.68 9.79 0 85.6 29.8 81.68 1416 96
bis (2-ethylhexyl) mg/kg 3.8 11 12 4.1 1.9

Physical Habitat for Aquatic Life

Olentangy River (mainstem)

Thequality of near and instreammacrohabitat of the Olentangy River wasevaluated at 16 ambient fish
sampling stations. QHEI valuesranged between 82.5 (RM 27.9, Hudson Rd.) and 29.0 (RM 2.0, 5th
Ave. dam pool), with areach mean of 61.8 (+ 12.7 SD). Mean reach QHEI values $ 60.0 generally
indicatealevel of macrohabitat quality sufficient to support an assemblage of aguatic organisms fully
consistent with the WWH biological criteria. Average reach values$ 75.0 are generally considered
adequateto support exceptiona (EVWH) aquatic communities(Rankin 1989 and Rankin 1995). A matrix

of the habitat features and accompanying QHEI score, by sampling station, are presented in Table 22.

Most stationswerefound to contain acomplement of positive habitat featuresand appeared capabl e of

supporting, at aminimum, WWH assemblages. However, habitat quaity wasnot uniformthroughout the
Olentangy River study area. Macrohabitat conditions characterized asvery good to exceptional were
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consi stently observed withinthe upper and middle segments, between RM 32.0 (downstreamfromthe
DelawareReservoir) and RM 15.0 (SR 750). Thesitescontainedwithinthisreachtypically possessed
apredominanceof positivefeaturesthat included alternating seriesof riffle-run-pool complexes, abundant
coarsesubstrates, adiversity of instream cover types, achannel morphology inanatural or recovered Sate,
and awell established wooded riparian corridor.

Incomparisonwith theupper segment, macrohabitat quality wasdiminished asthe Olentangy River entered
thegreater Columbusmetropolitanarea. Thisdeclinebeganat approximately RM 12.4 (downstream. Mt.
Air),and margind conditionslargely pers sted through theremaining downstream river ssgment. Both high
and moderateinfluence negativehabitat featureswere predominant within thisreach (Table 22). Theshift
in macrohabitat quality was reflective of landuse pressures and demands common to developing and
established urban and suburban areas. These stressorsincluded, but werenot limitedto, direct stream
channelization(or rel ocation), riparianencroachment (or removal), sedimentation, andimpoundments
formed by several lowhead dams. Theseactivitiestended to smplify near andinstream habitat, resulting
inincreased channel monotony, increased embedding of substrates, extensive pooled reaches (where
impounded), limited vegetative buffer, and apaucity of instream cover types. Every stationwithinthe
lower 12 mileswasaffected to somedegreeby oneor moreof thesedetrimentd activities. Thedel eterious
effectsto aguatic biotaof diminished habitat quality are often exacerbated in metropolitan setting by the
impervious and well-drained nature of the landscape and the attendant diffuse pollution sources.

Despitethe habitat deficitslisted above, thefreeflowing (unimpounded) stationswithin the urbanized
portion of the Olentangy River displayed varying degreesof physical recovery, with QHEI valuesat or near
60.0 commonly observed. Macrohabitat quality of thelower 12 milesof thewasnot optimal. However,
sufficient recovery or insomeinstancesthe conservation of positivefeatureswasevident at many sites.
Baring other environmental factors, Sgnificant habitat derivedimpai rment did not appear likely withinthe
lower segment of themainstem. Incontrast, habitat eval uationsat threeimpounded fish stationsonthe
lower Olentangy (RMs5.5, 2.0, and 0.3) consi stently yiel ded the poorest QHEI scores, withvauesaslow
as 29.0 observed. As such, these impoundments exerted a strong suppressive influence on ambient
biological performance.

Animportant aspect of physical habitat not directly measured by the QHEI, but which appeared asa
prominent influenceduring thesampling effortswasthevery low dischargeof the Olentangy River over the
course of the summer of 1999. Asclassified by the Palmer Drought Severity Index, severeto extreme
drought conditionswereindicated for the period between July and October 1999 (OhioDNR 1999). The
effect of nearly every stressor within the basin waslikely made more acute by significantly diminished
stream flow within the entire catchment.
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Olentangy River Tributaries

Ninestreamscomprisetheprincipa drainagenetwork of thelower Olentangy River: AdenaBrook, Turkey
Run, Rush Run, Delaware Run, Kempton Creek, Linworth Run, Horseshoe Run, LewisCenter tributary,
and Bill Moose Run. Macrohabitat quality of thesemainstem tributarieswaseval uated at 11 fish sampling
stations. AdenaBrook and Delaware Run were each evaluated at two sampling sites. Theremaining
tributarieswereeval uated at onelocation, typicaly lessthanamileupstreamfromthepoint at whichthe
stream(s) joinsthe Olentangy River. A matrix of the habitat featuresand accompanying QHEI score, by
sampling station, are presented in Table 22.

Fiveof thesesampling siteswerefound to contain habitat quality very near or greater than theminimum
WWH threshold. Thesestationsand/or stream segmentsincluded Turkey Run, upper DelawareRun (RM
1.2), HorseshoeRun, Lewis Center tributary, and Bill Moose Run. QHEI valuesat these sitesranged
between 65.5 and 57.0, averaging 62.6. Positive habitat features common to these sites included
unmodified or recovered channel morphology, pool depth > 40 cm, low to normal substrate
embeddedness, and abundant coarse substrates. Despite severeto extreme drought conditions (Ohio
DNR 1999), perennial flow was indicated at all these sites, except Horseshoe Run. The reach of
Horseshoe Run evaluatedin 1999 cong sted of aseriesof poolsconnected by subsurface(interstitia) flow.
Thesepools, kept fromstagnati on by subsurfaceaugmentation, provided refugiafor headwater adapted
taxaduringthedrought of 1999. Thisisacommon featureof headwater streamswithaminimally disturbed
catchment. Barring other environmenta factorsand/or stressors, aguaticlifeuseimpairment derived solely
from deficient habitat did not appear likely at these sites.

Macrohabitat quality of Kempton Run, Linworth Run, and lower Adena Brook (RM 0.1) was
characterized asmarginal, with each stream achieving QHEI scoresof 54.5, 53.5, and 54.0 respectively.
BothLinworthRunand AdenaBrook werefound intermittent. Thereach sampledinthesetwo streams
consisted of aseriesof widdly separated, digunct pools. Based upon field observations, augmentation by
subsurface (interstitial) flow appeared minimal or entirely lacking. Theabsenceof perennia, or sgnificant
interstitial flow, appeared the most prominent limiting aspect of physical habitat for thesestreams. The
magnitude of intermittence was undoubtedly a result of the severe to extreme drought conditions
experienced during 1999. However, theimperviousand well-drained nature of the urban landscapethat
condtitutesthe catchmentsof Linworth Runand lower AdenaBrook wasa so significant contributing factor.
Urbanwatershedstypically lack theability to attenuateand gradual ly rel ease surfacerunoff. Inurbanaress,
the pervasive natureof drainagemodifications, by design, rapidly ddliver rainwater fromthelandscapeto
thelocal drainagenetwork. Alterationsto runoff patternsinintensely devel oped environmentsareoften
the antecedences of stream intermittence.

The habitat deficitsobserved in Kempton Run appeared morenatural incharacter. Despiteitsposition
withinan urban/suburban|andscape, many positivehabitat featureswere present (e.g., perennid flow—dbeit
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very minimal, unmodified channel, abundant coursesubstrates, |ow level substrateembeddedness, anda
well-establishedriparian corridor). However, severa important attributeswerelacking. Theseincluded
well-developed channel features(pools, rifflesetc.) and adiversity of instream cover. AsKempton Run
possessadrainageareaof only 1.5miles’ thelack of the diverse physical featureswaslikely related toits
very smdl size. Additiondly, thesurrounding urban arealikely hamperedtheability of thisstreamto create
and maintain positive habitat featuresby disrupting theflow regimethrough modification of runoff patterns.

Ultimately, Kempton Run, Linworth Run, andlower AdenaBrook (RM 0.1) werefound lacking thetypical
habitat featuresassociated with WWH assemblages. Asstated above, near and instream macrohabitat
quality within these streams or stream segmentswas not severely degraded, but many negative habitat
featureswereobserved. Theconditionsdocumented during the 1999 sampling effort suggested thesub
par habitat conditionswouldlikely havede eteriouseffectson ambient biologica performance. However,
sgnificant impairment of theaquatic lifeusederived solely frommargina macrohabitat did not appear
certain.

Theremaining threestationsor stream segmentswerefound habitat deficient andincludedlower Delaware
Run (RM 0.2), upper AdenaBrook (RM 0.9), and Rush Run. Thesesitesachieved QHEI scoresof 40.0,
43.5,and 48.5, respectively. Detrimental featurescommontothesesiteswereall associated with previous
modification (and its attendant effects on channel morphology and substrate composition), and the
imperviousand well-drained nature of the surrounding urbanlandscape. Thepredominanceof negative
habitat features appeared to exert a strong suppressive influence on ambient biological performance.
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Table 21 Qualitative Habitat Evaluation Index (QHEI) matrix showing warmwater and modified habitat attributes for the
Olentangy River study area, 1999.
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Table 21 continued.
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Biological Assessment: Macroinvertebrate Community

Olentangy River

1999 Olentangy River TSD

April 11, 2001

Macroinvertebrate samplingswasconducted at e ghteenlocationson the Ol entangy River fromdownstream
fromDelawareDam (RM 32.0) totheconfluencewiththe Scioto River. Fifteenof 16 artificial substrate
setswere collected on the mainstem. Qualitative sampling was conducted at all mainstem locations.
Sampling of theDelaware WWT P and Ol entangy Environmenta Control Center mix zonesweresampled
twice using the qualitative method. A summary of the sampling results are provided in Table 22.

Two of the three sampling sites upstream from the Delaware WWTP (RMs 32.0 and 25.4) were
immediately downstream from lowhead dams. These sites had lower quality habitat and supported
markedly different communitiescompared withmorenatura habitat at RM 27.5. Thelessdiversehabitat
corresponded with reduced total taxa diversity and most notably lower diversity of EPT taxa
(Ephemeroptera, Plecoptera, and Trichoptera). Qualitativesamplingat RMs32.0and 25.4yielded 9 and
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7 EPT taxa, respectively
comparedto 23 EPT taxa
from the high quality
habitat available at RM
27.5. The Invertebrate
Community Index (ICl)
scoremarginaly attained
theWWH criterionat RM
32.0 but was in the
exceptional range at RM
27.5 (Figure 13). The
artificia substratesat RM
32.0 were predominated
by filter feeding caddisfly
and midge taxa, likely in
response to suspended
organic materia in the
water released from

Figure 13 Longitudinal trend of the Invertebrate Community Index (1CIPelaware Reservair.

in the Olentangy River, 1988, 1989 and 1999.

Habitat was limited to a

pooled areaat the Delaware WWTPmixing zone. Qualitativesamplingwasnot reflectiveof acutetoxicity.
Anincreaseinthenumber of themayfly speciesBaetisintercalarisat RMs24.5and 22.5 may havebeen
inresponseto enrichment fromthe WWTPand/or urban runoff fromthecity of Delaware. Any impactwas
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not severe, however, asl Cl scoresexceeded expectationsfor WWH at RM 24.5and EWH at RM 22.5.

Table22. Summary of macroinvertebratedatacollected fromartificial substrates(quantitative sampling)
and natural substrates (qualitative sampling) in the Olentangy River basin, July - October,

1999.
Stream Rel. No. No. Qual. Predominant Narrative
River Density Quant. Qual. EPT? Organisms QCTV® ICI Evauation®

Mile  (#ft?) Taxa Taxa

Olentangy River

320 1767 22 32 9 Hydropsychid caddisflies, midges 39.1 34" Mar. Good
275 1443 44 49 23 Hydropsychid caddisflies, mayflies 423 48  Exceptiond
254 - - 40 7 Midges 33.2 MG™ Mar. Good
2526 - - 26 6 Midges 249 - Fair
2526 - - 19 1 Midges 258 - Fair
245 1676 33 47 19 Baetid mayflies, caddisflies, midges 422 40 Good
225 2160 35 61 20 Hydropsychid caddis, baetid mayflies 39.8 50  Exceptiond
19.6 879 33 56 23 Hydropsychid caddisflies, mayflies 425 52 Exceptional
14.9 298 46 55 21 Hydropsychid caddisflies, mayflies 425 50  Exceptiond
1338 - - 41 17 Hydropsychid caddisflies 420 - Good
1338 - - 32 11 Hydropsychid caddisflies 391 - Good
12.8 447 29 37 19 Hydropsychid caddisflies, mayflies 422 44 Vey Good

7.7 362 31 53 18 Hydropsychid caddisflies, mayflies 408 42  Vey Good
6.9 576 35 50 20 Hydropsychid caddisflies, midges 421 44  Vey Good
55 991 33 27 2 Midges, aguatic worms 329 22 Fair
40 2177 19 34 11 Midges 37.3 26* Far
20 1521 23 28 0 Midges, aguatic worms 249 12 Poor
19 2488 36 46 11 Midges, aguatic worms 36.0 20* Fair
0.6 211 35 18 2 Mayflies, river snails 345 28 Fair
02 119 24 17 2 Midges, aguatic worms 320 12 Poor
Hor seshoe Run
0.3 - - 24 3 Alder flies, midges 369 F  Far
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Table 22 Continued.
Stream Rel. No. No. Qual. Predominant Narrative
River Density Quant. Qua. EPT? Organisms QCTV® ICI Evauation®
Mile (#ft?) Taxa  Taxa

Delaware Run

12 - - 30 3 River snails 276 P*  Poor

0.2 - - 20 1 River snails 276 P*  Poor

Lewis Center Tributary
0.1 - - 36 9 Isopods, flatworms 353 G Good
Bartholomew Run

1.0 - - 16 4 Hydropsychid caddisflies, isopods 353 F  Far
Linworth Run

0.9 - - 24 2 Stenonema mayflies, isopods 329 F*  Far

Rush Run

04 - - 21 3 Blackflies, aguatic worms 334 F* Far
Bill Moose Run

0.3 - - 16 4 Midges, hydropsychid caddisflies 37.3 F*  Far
Adena Brook

1.0 - - 10 1 Flatsworms, blackflies, aguaticworms 320 P*  Poor

Turkey Run
0.7 - - 15 2 Flatworms, aguatic worms, midges 258 P* Poor

#EPT=total Ephemeroptera (mayflies), Plecoptera (stoneflies), & Trichoptera (caddisflies) taxa richness.

Ecoregion Biocriteria: Eastern Corn Belt Plain

INDEX WWH _EWH
ICl 36 46

b-Quilitative narrative eval uation is based on best professional judgment utilizing sample attributes such as taxa
richness, EPT richness, and QCTV score and is used when quantitative data are not available to calculate an
Invertebrate Community Index (ICl) score.
“Qudlitative Community Tolerance Vaue (QCTV) is derived as the median of the tolerance values calculated
for each qualitative taxon present (see discussion in Methods Section).
dQualitative assessment used in lieu of quantitative score due to lack of flow and/or vandalism of artificial substrates.
*"Significant departure from ecoregion biocriterion (>4 ICl units); poor and very poor results are underlined.
"*Nonsignificant departure from ecoregion biocriterion (<4 ICl units).

Exceptional macroinvertebratecommunitieswere present at thethreesampling stesfromRM 22.5to RM
14.9, upstream fromthe Ol entangy Environmental Control Center (OECC). ICl scoresof 50to 52 were
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recorded and 20to 23 EPT taxawerecollected. Thereappeared to beareductioninenrichment with
increased distance downstream from the city of Delaware.

Therewasno impact apparent onthe macroinvertebrate assembl age present inthe OECC mixing zone.
The sampled area was relatively small but qualitative sampling produced numerous sensitive taxa.
Downstream from the OECC (RM 12.8), the ICl score declined somewhat but the score of 44 was
considered to beintherange of nonsignificant departurefromthe EWH criterion. Qudlitativesampling
continued to produce numerous sensitive taxaand the resultant QCTV scoreswereon par withthose
collected upstream from the OECC.

Theaguatic lifeusechangesfrom Exceptional Warmwater Habitat to Warmwater Habitat at RM 11.6
(1-270). TheWWH useextendsdownstreamto AdenaBrook (RM 5.9). Thetwositeslocatedwithin
thisreach (RMs 7.7 and 6.9, adjacent to Kenny Park and upstream from Henderson Rd.) exceeded
ecoregional expectationsand wereintherangeof nonsignificant departureforanEWH use. Thevery
good communitieswerea sorefl ected in qualitative sampling which continued to produce numerous EPT
and other pollution sensitive taxa.

The Olentangy River at RM 5.5 was impounded by the Dodridge St dam and has been designated a
Modified Warmwater Habitat (MWH) stream segment. Therewasno discernableflow andthestream
bottomwascomprised of st and detritus. ThelCl marginally attainedtheMWH usewith ascoreof 22.
Predictably, thediversity of taxacollected fromnatural substrateswasmuch lower than waspresent at
upstream free flowing sites.

A combinationof impactswerelikely influencing the macroinvertebratecommunity at RM 4.0. Eleven
EPT taxawerecollected downstreamfromtheDodridge St. dam, significantly lessthan wererecorded
at freeflowing sitesupstream fromthedam, but still withintheexpected range of diversity foraWwH
stream. Nevertheless, thedeclinein EPT taxareflected aloweringinwater and habitat quality likely due
totheincreasingly urbanized character of thewatershed. ThelCl scoreof 26 wasa solargely influenced
by thealtered habitat inthisarea. Theonly placethat afforded sufficient flow velocity over theartificid
substrateswasamong theriprap boul dersat thebase of thel owhead dam. Consequently, thequantitative
sample yielded only nineteen predominantly facultative taxa

UpstreamfromtheFifthAve. damat RM 2.0 themacroinvertebrate community wasgreatly impaired.
Pollutiontolerant organismspredominated and suggested toxicity asat |east partia ly responsiblefor the
poor condition of the community. Impoundment, silty/mucky substrate, CSO/SSO discharges and
contaminated sediment are all factors that could negatively affect the stream in this area.

Sampling sitesat RMs 1.9 and 0.6 wereinaWWH segment of the Olentangy River. Theformer was
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immediately downstreamfromthe 5th Ave. lowhead dam. Thecommunity wasrelatively diversewith
eleven EPT taxacollected fromthenatura substrates, however, theartificid substrateswere predominated
by tol erant aquatic wormsand moderately tol erant midgesof the genusGlyptotendi pes. Consequently,
thelCl scorewasonly inthefair range. Samplingat RM 0.6 produced resultsthat werereflectiveof the
slow current, limited habitat and urban impacts. The ICl was again in the fair range and qualitative
sampling yielded only 18 total taxa; two were EPT taxa

Thelower haf mileof the Olentangy River isaMWH use segment becausethe streamisimpounded by
adamdownstreamontheSciotoRiver. Theartificia substrateswerepredominated by pollutiontolerant
agquaticwormsand moderately tol erant midgesof thegenus Glyptotendipes; and thel Cl wasinthepoor
range. The macroinvertebrate community wasimpaired by conditions similar to those encountered
upstream from the 5th Ave. dam.

Delawar e County tributaries

Hor seshoe Run

Qualitative taxaat RM 0.3 produced 24 taxain relatively low density. An absence of hydropsychid
caddisfliesinriffle habitatsindicated that the stream may have become intermittent over the previous
summer months. A total of 3EPT taxawererecorded. Themacroinvertebratecommunity wasinfair
condition.

Delaware Run

Delaware Run is alargely urbanized watershed. Both sampling locations supported poor quality
macroinvertebrate communities. Moderately intolerant snails of the genus Elimia were present in
moderatedensity. Mosttellingwasthe QCTV scoreof 27.6 at both siteswhichiswell below therange
of va uesexpected for streamsthat attainaWWH use. It appeared that toxicity and/or excessiveorganinc
enrichment were impacting the stream. The odor of sewage and chlorine was evident at RM 0.2.
Potential sources of impact include breaksin the buried sewer linesthat lie adjacent to the streamand
urban runoff.

Lewis Center tributary

TheL ewisCenter tributary may havegoneintermittent earlier inthesummer. Quditativesamplingyielded
agood diversity of macroinvertebratetaxaincluding 9 EPT taxa. Thenumber of pollutionintolerant and
moderately intol erant taxaidentified exceeded thenumber of moderately tolerant and pollutiontolerant
taxa. A predominance of bedrock substrate may have limited the available habitat , but good water
quality was indicated.

Bartholomew Run
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Bartholomew Run offered rel atively good habitat; however, extensive bank erosionwasevident at RM
1.0. Existing and futuredevel opment withinthebasinwill continueto alter theflow regimeresultingin
morebank erosionduring runoff events. Thestream did not appear to beoverly enriched. Qualitative
sampling produced alimited fauna (16 taxa) in which facultative organi smspredominated and moderate
numbersof EPT taxawerepresent. Thelow diversity of taxaandamargina QCTV scoredemonstrated
that theflashy nature of the streamwashaving asignificant impact. Consequently, thecommunity was
considered in only fair condition.

Linworth Run

LinworthRun provided pooled habitat connected by interstitial flow at RM 0.9. Thesitemay not have
had sustained flow earlier inthesummer. Thestreambed wasdry downstream, nearer tothe confluence
with the Olentangy River. A relatively natural channel was present, however, alargely urbanized
watershed hasresultedin alteration of theflow regime. Thisleadsto morefrequent extremesinhighand
low flow conditions. Themacroinvertebratecommunity wasinfair condition. Theoverall density and
diveraty of macroinvertebrate organismswaslow. Thefacultativemayfly speciesStenonema femoratum
predominated, indicating that the streamwasnot excessively enriched. Neverthel ess, thecollection of
eleven moderately tolerant and very tolerant taxa among the 24 total taxa was atypical for aWWH
Stream.

Franklin County tributaries

Thesampledtributariesto the Olentangy River in Franklin County werehighly urbanized watersheds.
Over the course of the summer, the streamswere susceptible to periodsof little, if any, sustained flow
excepting storm runoff events. Asaresult, themacroinvertebratecommunitiesof all four tributarieswere
relatively low in diversity and dengity of organisms.

Rush Run

Rush Runhasbeen subjectedto extensive channel alterationat RM 0.4. Blackfliesand aguaticworms
were predominant and eight of the twenty one taxa collected were considered moderately pollution
tolerant totolerant. Themacroinvertebrate community wassymptometic of achronicaly degraded stream.
Potentia sourcesof degradationincludeexcess venutrientsand toxicity associated with urban runoff and
CSO/SSO discharges.

Bill Moose Run

Qualitativesampling of Bill MooseRunat RM 0.3included 4 EPT taxaamong the s xteentaxacollected.
Thenumber of EPT taxaandthe QCTV scoreminimally met expectationsfor aWWH use. Thestream
appeared to be the least impacted by degraded runoff or CSO/SSO discharges of the four sampled
tributariesin Franklin County. However, thelow diversity of taxademonstrated that the altered flow
regime caused by hardening of thewatershed had asignificantimpact. Consequently, thecommunity was
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inonly fair condition.

Adena Brook

AdenaBrook at RM 1.0 was in a wooded ravine; however, the surrounding area was extensively
urbanized. Thestreambed contained aseriesof disconnected pools. Themacroinvertebratecommunity
wasinpoor condition. Tentaxa, primarily facultativeto pollutiontolerant, werecollected. It wasevident
that the stream had lost most WWH useattributesresulting fromalterationof theflow hydrology. The
remaining primary function was as a conveyance for stormwater flows and periodic CSO/ SSO
discharges.

Turkey Run

Turkey Runhadinterstitial flow at RM 0.7. Qualitative sampling yielded 15 primarily facultative and
pollutiontolerant taxa. The QCTV scoreof 25.8 wasthelowest valueof al the Olentangy tributaries
sampled and it reflected the poor condition of the Turkey Run macroinvertebratecommunity. Likely
sourcesof degradati onincluded excessi ve nutrientsand toxi city associ ated with urban runoff and SSO
discharges in addition to the altered flow pattern.

Biological Assessment: Fish Community

Olentangy River

A total of 10,789 fish comprising 48 speciesand four hybridswas collected fromthe Olentangy River
between July and August 1998. Thefish sampling effortincluded 16 freeflowingand two mixing zone
stations, evaluating mainstemfromRM 32.0 (Main Rd.-downstream fromthe Delaware Reservoir) to
RM 0.3 (near mouth).

Multiple aguatic lifeusedesignations arein effect for the lower Olentangy River (OAC 3745-1). The
following river segments, demarcated by River Mileandlandmark, aredesignated WWH: 1) RM 32.3
(Delaware Reservoir spillway) to RM 20.4 (Old Winter Rd.), 2) RM 11.6 (1-270) to RM 5.9 (Adena
Brook confluence), 3) RM 4.0 (Dodridge Dam spillway) to RM 3.4 (Tuttle Park), and4) RM 1.9 (5th
AveDamgpillway) to RM 0.5 (Conrail Railroad crossing). TheMWH useisappliedtothefollowing
Dampools: 1) RM 5.9 (AdenaBrook) toRM 4.0 (DodridgeDam), 2) RM 3.4 (TuttlePark) toRM 1.9
(5thAve. Dam), 3) and RM 0.5 (Conrail crossing) toRM 0.0 (at mouth). Theremaining segment, from
RM 20.4 (Old Winter Rd.) to RM 11.6 (1-270) is designated EWH.

Based ontheaggregated resultsof the 1999 fish sampling effort, numerically predominant speciesincluded

spotfinshiner (13.9%), goldenredhorse (9.5%), sma lmouth bass(8.6%), bluntnose minnow (7.6%), and
bluegill sunfish (7.5%). Intermsof biomass, dominant specieswere, common carp (30.3%), golden
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redhorse (23.0%), silver redhorse (10.3%), black redhorse (6.4%), and quillback carpsucker (4.5%).
Speciesclassified asendangered, threatened, or specia statusincluded river redhorse and bluebreast
darter (Ohio DNR 1997). Collections of river redhorse were made at RMs 0.7, 3.9, and 25.4. The
bluebreast darter was observed at two locations, RMs 7.8 and 15.0.

Community indicesand accompanying narrative eval uationsranged between exceptional (I1B1=53.0,
MIwb=10.3), and good/fair (1B1=35, MIwb=8.0). Overal, thefish assemblageof the Olentangy River
below Delaware Lake was characterized asgood. Longitudinal performance of theIBI, MIwb, and
QHEI are presented in Figure 14. Summarized index scores and community statistics by station are
presented in Table 23.

Asmeasured by thel Bl and MIwb, departuresfromthe applicablebiological criteriawereindicated at
only two fishsampling stations. Thefirst waslocated within the upper limits of the EWH designated
segment at RM 19.4 (HyattsRd.). Theremaining site, RM 0.7 (Conrail Railroad crossing), waslocated
withinthelower limitsof thelast WWH segment onthe Olentangy River. Departurefromtheambient
biologica criteriaat both stationswasvery modest. Of thetwo community indicesemployedtoevauate
the conditionof thefishassemblage, only the Bl failed to meet the prescribed biocriterion. TheMIwb
was found consistent with the applicable biocriterion at every mainstem sampling site.

Community performanceat RM 19.4 wascharacterized asgood-very good, achieving I Bl and MIwb
scores of 44 and 9.1, respectively. The 1Bl missed the area of nonsignificant departure of the EWH
biocriterion by only twounits. Incomparisonwith other (unimpaired) EWH stationson the Olentangy
River, threel Bl metricsappeared responsiblefor the subpar performance: speciesrichness, number of
sucker species, and the proportion of ample lithophiles. The performance of these metrics was
consistently better at all other EWH stations(i.e., greater number of nativetaxa, additiona sucker species,
and greater proportion of environmentally sensitive lithophilic species). However, it isimportant to
reiteratethat the resultsfromsampling at RM 19.4 did not yield aseverely degraded or depauperate
assemblage. Onthecontrary, thecommunity wasingoodto very good condition; it Ssmply did not meet
the more stringent biological benchmarks prescribed by the EWH designation.

Theassoci ated causesand sourcesof themodest impairment arelikely diverseand cumul ativein nature.
Multiple stressorsareoperative upstreamfromRM 19.4 and included both point and diffuse pollution
sources. Thisreach of theOlentangy River receivestreated effluent fromthe Delaware WWTPand other
(minor) permitted discharges. Diffusepollution sourcesinclude, cityof Delaware(e.g., SSOs, CSOs, and
stormwater), suburban, and agricultura areas. Additionally, theaffected segment isunder considerable
development pressure. Theconversionfromarural landscapeto amoreintens vesuburbanlandusehas
many attendant consequencesthat cascadethrough awatershed, affecting drai nage patterns, sediment
loads, nutrientinputs, and riverinehabitat quality. Thecumulativeeffectsof thesevariousstressorswere
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undoubtedly heightened by the drought conditionsthat typified the summer of 1999. Very low streamflow
likely protracted or delayed the natural assimilation of the various pollutant inputs (diffuse and point
source), resulting in the modest impairment observed within the upper reach of the EWH segment.
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Figurel4  Longitudina performanceofthelndex of Biotic Integrity (1BI), Modified Index of well-
being (MIwb), and QualitativeHabitat Evaluation Index (QHEI) for thelower Olentangy
River, 1999. Solid linesrepresent the prescribed biocriteriaand areaof nonsignificant
departure supporting the various aquatic life use designations.
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Table23. Fishcommunityindicesand descriptive stati sticsbased on samplescollected by Ohio EPA
from the lower Olentangy River and selected tributaries, 1988-1999.

Stream Mean Cumulative Mean Mean Rel QHEI Mean Mean Narrative
River Mile Number Species Rd .No Wit. IBI Miwb  Evauation
Species (No/km)?  (Wt./km)?

Olentangy River (1999)
Eastern Corn Belt Plains - WWH Use Designation (EXxisting)

32.0® 23.0 28 659.0 99.2 69.0 42 9.4 Good-Very Good
27.9W 22.0 22 735.0 34.4 82.5 42 8.8 Good

25.4® 22.0 27 697.4 201.7 66.5 43 9.8 Good-Exceptional
253BMz 190 21 850.0 344.2 NA 39 9.6 M. Good-Exceptional
24.5W) 145 23 1284.8 49.3 68.5 42 8.6 Good

22.3W) 18.0 18 644.3 32.9 74.0 40 8.0™ Good-M. Good
Eastern Corn Belt Plains - EWH Use Designation (Existing)

19.4WR 215 26 441.8 36.6 75.0 44 91" Good-Very Good
15.0® 255 31 828.8 195.5 65.0 53 10.3 Exceptional
13.4MMz2 90 9 798.0 21 NA 26 6.6 Poor-Fair

12.4® 20.5 25 601.0 164.2 63.5 50 9.6 Exceptional
Eastern Corn Belt Plains - WWH Use Designation (EXxisting)

7.8W 25.0 29 317.3 33.3 54.5 48 9.0 Very Good

6.8® 22.0 26 579.0 194.0 60.0 50 9.7 Exceptional
Eastern Corn Belt Plains - MWH Use Designation (Existing)

5.56M 16.0 20 363.0 105.0 44.0 40 8.4 Marginaly Good
Eastern Corn Belt Plains - WMWH Use Designation (EXxisting)

3.9® 26.0 28 728.0 118.9 56.5 49 10.0 V. Good-Exceptiona
Eastern Corn Belt Plains - MWH Use Designation (Existing)

2.0® 185 23 671.3 129.5 29.0 39 8.7 M. Good-Good
Eastern Corn Belt Plains - WMWH Use Designation (EXxisting)

1.8® 225 26 964.1 195.3 65.5 42 9.7 Good-Exceptional
0.7® 18.0 22 477.0 92.4 61.5 35 9.0 Fair-Good
Eastern Corn Belt Plains - MWH Use Designation (Existing)

0.3® 215 25 658.0 110.8 54.5 38 9.3 M.Good-V.Good
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Table 23 Continued.

Stream Mean Cumulative Mean Mean Rel QHEI Mean Mean Narrative

River Mile Number Species Rd .No Wi. IBI Miwb  Evauation
Species (No./km)?  (Wt./km)?

Olentangy River (1996)

Eastern Corn Belt Plains - WMWH Use Designation (EXxisting)

0.7® 24.0 28 1033.0 193.0 66.0 43 9.5 Good-V. Good
Olentangy River (1991)

Eastern Corn Belt Plains - WMWH Use Designation (EXxisting)

7.6® 22.3 29 733.0 165.7 84.0 48 9.4 Exceptional-V.Good
Eastern Corn Belt Plains - WWH Use Designation (EXxisting)

3.9® 21.0 26 743.3 125.8 63.0 43 9.2 Good

Eastern Corn Belt Plains - WWH Use Designation (EXxisting)

1.4® 17.0 23 573.7 426 73.0 28+ 6.1* Fair-Poor

Olentangy River (1991)

Eastern Corn Belt Plains - MWH Use Designation (Existing)

04® 175 22 215.0 29.2 54.0 33 8.1 Fair-M. Good
Olentangy River (1989)

Eastern Corn Belt Plains - WMWH Use Designation (EXxisting)

31.2® 20.5 28 383.7 90.8 80.0 33* 8.0™ Fair-M.Good
25.4® 16.0 21 713.6 189.7 67.0 36* 8.2ns Fair-M.Good
25.38Mz 150 15 780.0 89.1 NA 44 9.4 Good-V.Good
25.1® 230 23 442.5 179.6 - 44 9.5 Good-V.Good
25.09 225 23 457.0 161.8 76.0 41 9.6 Good-Exceptional
24.5W) 19.0 26 216.1 28.7 76.0 34 6.6* Fair

23.5® 13.0 13 2115 36.6 75.0 34 5.2* Fair-Poor

22.09 20.0 24 415.2 101.5 72.0 29* 7.7* Fair

Eastern Corn Belt Plains - EWH Use Designation (Existing)

19.8® 250 30 565.0 208.8 86.0 48 10.0 Exceptional
13.6® 26.5 29 394.0 110.8 88.0 48 9.8 Exceptional
12.8® 20.5 23 365.0 93.9 82.0 43* 9.2 Good-V.Good
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Table 23 Continued.

Stream Mean Cumulative Mean Mean Rel QHEI Mean Mean Narrative

River Mile Number Species Rd .No Wi. IBI Miwb  Evauation
Species (No./km)?  (Wt./km)?

Olentangy River (1988)

Eastern Corn Belt Plains - WMWH Use Designation (EXxisting)

28.16M 21.0 26 630.0 98.4 52.0 36 79 Fair
26.5® 14.0 14 268.0 71.4 58.0 30+ 7.2 Fair
Eastern Corn Belt Plains - MWH Use Designation (Existing)

5.5EM 21.0 25 560.0 93.0 58.0 39 9.2 M.Good-V.Good
Eastern Corn Belt Plains - WWH Use Designation (EXxisting)

5.0® 15.0 19 444.0 58.6 57.0 32 1.3 Fair

4.3® 145 24 482.0 70.4 62.0 31+ 7.6 Fair

3.9® 16.0 21 654.7 85.7 59.0 37+ 80™ Fair-M.Good

Eastern Corn Belt Plains - MWH Use Designation (Existing)
2.1® 14.0 20 417.4 119.6 53.0 31* 7.0% Fair
Eastern Corn Belt Plains - WWH Use Designation (EXxisting)

1.7® 245 34 668.0 125.3 79.0 38 96 M .Good-Exceptional
Eastern Corn Belt Plains - MWH Use Designation (Existing)
0.3® 15.3 21 350.7 88.3 58.0 32 7.9 Fair

Delaware Run (1999)

Eastern Corn Belt Plains - WMWH Use Designation (EXxisting)

1.20 10.0 10 169.5 0.9 61.0 34* NA Fair
0.1® 8.0 8 69.0 0.3 40.0 30* NA Fair
Horseshoe Run (1999)

Eastern Corn Belt Plains - WWH Use Designation (EXxisting)

0.3 13.0 13 2,014.5 51 63.5 38" NA Marginaly Good
Lewis Center Trib. (1999)

Eastern Corn Belt Plains - WWH Use Designation (EXxisting)

0.1® 11.0 11 2,070.0 5.2 65.5 32* NA Fair
Linworth Run (1999)

Eastern Corn Belt Plains - WWH Use Designation (EXxisting)
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0.9") 5.0 5 838.2 15 53.5 26* NA Poor
Table 23 Continued.

Stream Mean Cumulative Mean Mean Rel QHEI Mean Mean Narrative

River Mile Number Species Rel .No W. IBI Mlwb  Evaluation
Species (No/km)?  (Wt./km)?

Kempton Run (1999)

Eastern Corn Belt Plains - WMWH Use Designation (EXxisting)

0.9") 4.0 4 137.7 1.0 545  22* NA Poor

Bill Moose Trib. (1999)

Eastern Corn Belt Plains - WWH Use Designation (EXxisting)

0.24) 10.0 10 1,411.7 4.4 57.0 30* NA Fair

Rush Run (1999)

Eastern Corn Belt Plains - WWH Use Designation (EXxisting)

0.3" 6.0 6 2,056.5 4.8 485 28* NA Fair

Rush Run (1994)

Eastern Corn Belt Plains - WWH Use Designation (EXxisting)

0.24) 8.0 8 436.0 - 69.0 26* NA Poor

Adena Brook (1999)

Eastern Corn Belt Plains - WWH Use Designation (EXxisting)

0.9") 3.0 3 453.0 0.4 435 22 NA Poor

0.1® 10.0 10 729.0 22 54.0 32* NA Fair

Turkey Run (1999)

Eastern Corn Belt Plains - WWH Use Designation (EXxisting)

0.7 3.0 3 1,299.0 75 66.0  20* NA Poor

*- Significant departure from ecoregion biocriterion; poor and very poor results are underlined.
">~ Nonsignificant departure from biocriterion (<4 IBI or ICl units; <0.5 Iwb units).

Site type: H - headwater, W - wading, and B - boat.
MZ- Mixing zone sample.

a-Relative abundance and weight estimates per 0.3km (headwater and wading) or per 1.0 km (boat).

Ecoregion Biocriteria: E. Corn Belt Plains (ECBP)
INDEX - Site Type
IBI - Headwater/Wading
Mlwb - Wading
IBI - Boat
MIwb - Boat
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ICI 36 46 22
&- Modified Warmwater Habitat for channelized habitats/impounded habitats.
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It isalso possiblethat departurefromthebiocriterionobserved at RM 19.4 indicated an erosion of the
ability of theOlentangy River to cons stently support exceptional aguatic communitieswithintheEWH
designated segment, brought about by changing landuse within the catchment. Significant negative
rel ationships have been found between increasing land useintensity and instream biological integrity
(Y oder 1996 and Steedman 1988). Futuremonitoring of thetransitiond areabetween WWH and EWH
segmentswill berequiredto determineif theimpairment documented at RM 19.4 waseither atemporal
phenomenon (drought related) or represented the first indications of amore systemic decline inthe
environmental conditions of the Olentangy River.

Community performance at the remaining impaired site (RM 0.7) was characterized asfair to good,
achieving I Bl and MIwb scoresof 35and 9.0, respectively. Departurefromthe WWH biocriterionwas
modest, asthe | Bl missed the minimumthreshold by only three units. Most measures of community
structureand functional organization remai ned comparablebetweensmilarly situated WWH sampling
locations. The modest departure from the WWH benchmark was aresult of deficienciesintwo IBI
metrics: native speciesrichnessand theincidence of Deformities, Eroded finsand/or barbels, Lesions, and
Tumors (DELT) anomalies.

The comparative loss of several fish speciesat RM 0.7 appeared a result of construction activities
associ ated with the Spring Sandusky interchange. Specifically, theinstallation of largeconstructionfords
acrossthe Olentangy River approximately 0.4 milesdownstream, effectively impounded theoncefree
flowing segment. Thelossof specieswaslimited to thoseadaptedtofreeflowingriverinehabitats(e.g.,
selected darter speciesand river chub). Thesetaxawerepresent at thislocationinthe past (Ohio EPA
1999), and wereal so persistent at other freeflowing sitesin 1999. Theinundation and subsequent | oss
of these sel ected speciesarelikely temporary. Following the compl etion of theinterchangeproject, the
fordswill beremoved, returning thissegment toafreeflowing state. Baring other significant environmenta
stresses, recovery of this segment should proceed rapidly after restoration of the natural flow regime.

Theriseintheincidenceof DEL T anomalies, however, wasmoreindicativeof degraded water quality.
Elevated occurrence of gross external anomalies has been found to be ardiable indicator of chronic
sublethal stressinwild fish popul ations (Steedman 1988 and Sanderset al. 1998). A general pattern of
alongitudinal increasein the proportion of gross externa anomalieswasevident, with highest values
occurring within the lower most stations. This segment of the Olentangy River drains an intensely
urbanized portion of the city of Columbus. Thedeleteriouseffectsof general urbanrunoff, SSOs, and
CSOs, werelikely mademoreacute by the summer drought. Thesefactors, coupled with widespread
habitat modifications, appeared the most prominent stressorswithinthe urbani zed portion of thelower
Olentangy River.

Theremaining 14 ambient sampling stationswerefound to support fish assemblageshaving aspecies
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composition, structureand functiona organizationfully cons stent with the prescribed biological criteria
(EWH, WWH, or MWH). Asmeasured by thel Bl and MIwb, no obviousor otherwise apparent impact
wasindicated downstreamfromthe Delawvare WWTPor the OECCWWTP. Giventheextremely low
river dischargeover the courseof thesummer sampling effort, pollutant |oadsfromthe Delavare WWTP
may havebeenacontributing factor to theimpai rment documented approximately five milesdownstream
fromthefacility'spoint of discharge(RM 19.4). However, thetwo ambient stationswithintheintervening
streamreach (between the 001 dischargeand RM 19.4) werefound to support fishcommunitiesfully
consistent withthe applicablebiocriteria. Furthermore, toxicity or avoidancewasnot indicated inthe
Deawvaremixingzone. Thecondition of thefish community withinthisareaof high effluent concentration
was characterized asmarginaly good. Considering the positive performance of these environmental
indicators a clear and compelling casual link between use impairment at RM 19.4 and the Delaware
WWTP was not evident.

Olentangy River Tributaries

Nine streams comprise the principal drainage network of the lower Olentangy River: AdenaBrook,
Turkey Run, Rush Run, Delaware Run, Kempton Creek, Linworth Run, Horseshoe Run, LewisCenter
tributary, and Bill M oose Run. Samplesof theres dent fish community fromthesemainstemtributaries
werecollected at 11 stations. AdenaBrook and Delaware Run were each evaluated at two sampling
sites. Theremainingtributarieswereeva uated at onelocation, typically lessthanamileupstreamfrom
thepoint at whichthestream(s) joinsthe Olentangy River. Asall of thesampling sitesdistributed among
thesetributaries possessed adrainage area< 20 mile?, the | Bl wasthe only applicable measureof fish
community performance (Ohio EPA 1989). Summarized index scores and community statistics, by
station, are presented in Table 23 and Figure 15.

Despitethelack of continuoussurfaceflow, sampling effortson HorseshoeRunat RM 0.3 (Panhandle
Rd.) yielded acommunity; possessing speci esrichness, structureand functional organization consstent
withtheWWH biological criteria. All remaining Olentangy River tributariesevaluatedin 1999failedto
support WWH fishcommunities. Themagnitudeof impairment at theremainingtensiteswassplit evenly
betweenfair and poor levelsof community performance. Thespecific conditionsof thesetwo grouping
are further detailed below.

Fair Communities

Community performancecharacterized asfair (1Bl range 34 to 30) wasobserved at five streamsor stream
segmentsandincluded DelawareRun (upper and lower), LewisCenter tributary, Bill MooseRun, and
lower AdenaBrook (RM 0.1). Collectively, thesesampling siteswerefound to contai n apredominance
of highly tolerant and pioneering fish species, averaging 62.2% and 62.8%, respectively. Few, if any,
headwater adapted taxa were observed. Environmentally sensitive species were either lacking or
collectedinfrequently. Thedominanceof pioneering speciesat thesesitessuggested that these streams
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or segmentswereregularly subjectedto significant episodic stress. Asagroup, pioneering taxahavebeen
found highly adaptable and are often thefirst fish speciestoreinvadeanimpacted stream or streamreach
oncethestress(e.g., chemical spill, CSO/SSO rel ease, desiccation) hassubsided (Bayley and Osborne
1993). Asthesestreamsared | contained within urbanized catchments, potentia water quality and habitat

WWH-Headwater Typical WWH
Criterion (IBI=40) Threshold (QHEI=60)

/

Delaware Run (RM 1.2)

B B
I OQHE!I

Delaware Run (RM 0.1)

Horseshoe Run

Lewis Run

Linworth Run
Kempton Run

Bill Moose Trib.

Rush Run

Adena Brook (RM 0.9)

Adena Brook (RM 0.1)

Turkey Run

0 20 40 60 80 100
IBI/QHE]I

Figure15 Summarized Index of Biotic Integrity (1B1) and Qualitative Habitat Evaluation Index
(QHEI) scoresfromtheprincipa Olentangy River tributariesevaluatedin 1999. Dashed
linesrepresent the prescribed headwater | Bl biocrterionfor theexisting WWH aguatic
life use and the typical WWH threshold for QHEI. Asterisk indicates discontinous
surface flow (interstitial or intermittent)

Stressors are nuMmerous.

Bothsiteson Delaware Run, the Lewis Center Tributary, and Bill Moose Runwerefound to possess
perennial surfaceflow. Given that perennial flow was maintained during severe to extreme drought
conditions, episodic stressderived soley from stream desi ccation did appear alikely explanationfor the
depauperatecommunitiescollected fromthesestreams. Rather, thedepressed fish communitieswasmore
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likely related to the urban nature of these catchments (e.g., CSOs, SSOs, storm runoff, habitat
modification).

Theconditionsof thelower reach of DelawareRun (RM 0.2) werereflectiveof significant urbanrelated
dress. Channel conditionswerehighly artificid, withnearly haf of thesampling Stecontained withinstone
retaining walls. Evidenceof impacted water quality wasabundant. Thewater columnwasgray witha
dight petroleumsheenonthe surfaceof the pools. Theentiresegment evaluated had amild septic odor
and water born trash and debris were abundant. These types of observations have been found to be
reliable field indicators of episodic releases of combined sanitary and stormwater runoff.

Streamintermittence appeared acontributing factor to aquaticlifeuseimpairment for lower AdenaBrook
only. Thedd eteriouseffectsof diffuseurban pollution sourcescoupl ed with discontinuoussurfaceflow
appeared the principal environmental stresses. These problemswere undoubtedly madeworse by the
summer drought.

Poor Communities

Theremaining fivestationssupported poor assemblages (1Bl range 26 to 20) and included Linworth Run,
Kempton Run, Rush Run, Turkey Run, and upper AdenaBrook (RM 0.9). Asobserved withinthe
preceding group of streams(i.e., Stesclassfied asfair), these sampling Steswerefoundto containsmple
and poorly organized fishcommunities. However, asreflected inworsening | Bl scores, thedegree of
amplification withintheassemblagewasmoreacute. Specifically, themean proportion of tolerant and
pioneering specieswas significantly increased, reaching 98% and 72.4%, respectively. The average
number of native specieswasreduced by over 50% from 11.0 (fair streams) to4.2 (poor streams). The
paucity of environmentally sensitive speciesand headwater taxawas comparable betweenthefair and
poor sites.

As observed elsewhere within the study area, stream intermittency appeared a poor predictor of
community performance. Only two of thefive poor siteswerefound lacking perennial surface flow.
Furthermore, indicatorsof macrohabitat quality alsofailedtoyield consi stent predictionsof community
performance. Thesedatastrongly suggested water quality asthemost influentia determinant of ambient
biological performance. Diffuseurban nonpoint source pollution appeared themost promi nent source of
environmental stressors.

Trends Assessment

Fish Community Trend Assessment
Olentangy River: 1988-1999
Multipledatasetswereavailableto assessenvironmental condition of thelower Olentangy River through
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time. Thesedataincluded fish survey resultsfor theyears: 1988, 1989, and 1991. Unfortunately noneof
the previouseffortseval uated theentirelower Olentangy River duringasinglefieldyear; rather, sampling
wastypically limitedtodiscreteportionsof themainstem. Assuch, theanalysisof trendsemployed these
varioushistorical segments, comparing theresultswithsimilar river reachesor stationseval uatedin 1999.

The 1988 sampling effort evaluated two disparate segments of the Olentangy River. The first reach
includedtwo stationsupstreamfromthecity of Delawareat RMs28.1 and 26.5. Thesecond reachwas
limitedtothelower 5.5 milesof themainstem andincluded seven sites. Sampling effortsin 1989 provided
morerobust coverage, with ten contiguous stationsdispersed between RM 31.2 (downstream Delaware
Reservoir) and RM 12.8 (lower limitsof the EWH designated segment). 1n 1991 thesampling effort again
focused on the lower portion of the mainstem from RM 7.6 to RM 0.4.

Incomparisonwiththesepreviousefforts, sgnificantimprovementsintheoveral environmental conditions
of the Olentangy River were indicated in 1999. At comparable sites or within comparable stream
segments community performance as measured by the Bl and MIwb was considerably advanced in
nearly everyinstance. Longitudinal performanceof thelBl and MIwb, throughtime, arepresentedin
Figure 16.

Clear and marked impactsto the fish assembl age were documented downstream fromthe Delaware
WWTPin1989. Thisimpact was portrayed by both the Bl and MIwb astheseindices precipitously
declined immediately downstream fromthefacility. Recovery wasindicated approximately six miles
downstream, within the upper limitsof the EWH segment, where full use attainment was observed.
Progressing downstream, anadditional useimpairment wasassociated withthe OECC. Theimpactwas
not nearly aspronounced or severeasthat documented downstream fromthe Delawvare WWTP, asonly
the IBI failed to meet the prescribed biocriterion. A near completerecovery fromtheaguaticlifeuse
impairment was indicated in 1999. Theimpacted segment downstream from the Delaware WWTP
appearedfully recoveredin 1999. Similarly, themodest impairment associated withthe OECC wasfully
recovered.

Additional positive performanceof environmenta indicatorswithin theupper and middleportionsof the
study areaincluded measures of community structure, organization, and the health of individual fish.
Sampling effortsin 1989 and 1999 yiel ded comparabl e speci esrichnessestimates, with many sensitive
formspersistent throughtime. However, thefunctional and structural organization of thefish community
wassignificantly different betweenthesampling years. Thesedifferenceswerelargely responsblefor the
improvedindex scoresobservedin 1999, and appeared well-correl ated with poll ution abatement efforts
at the major point source discharges.
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Figurel6 Longitudind performanceof thelndex of BioticIntegrity (IBI) and Modified Index of well-
being (MIwb) for thelower Olentangy River, 1988-99. Solidlinesrepresent the prescribed
biocriteria and area of nonsignificant departure supporting the various aguatic life use
designations.

Specificdly, theshiftsinrelative abundance and proportion of environmentally sensitive speciesbetween
1989 and 1999 werethemost pronounced (Figure 17). Theprincipal componentsof fish biomassalso
wasindicativeof improved environmental conditions. Anays sof thesedatarevea ed aconcentration of
fishbiomass, throughtime, in round-bodied sucker species. Asof 1999, theseenvironmental ly sensitive
taxa comprised the majority (62%) of total fish biomass, compared with 34.7% in 1989.
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Olentangy River: 1989 and 1999
RM 24.5 (dst. Delaware WW TP) to RM 12.4 (dst. Mt. Air)
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Figure 17 A comparison between mean relative abundance (no./km) of selected environmentally
sengitive species from the Olentangy River, 1989 and 1999. These data were exclusive to
the stream segment between RM 24.5 and RM 12.4.

Theincidenceof DEL T anomalies, throughtime, provided additiond evidenceof improving environmenta
conditionswithinthissegment of the Olentangy River (Figure18). 1n 1989, theaverage proportion of
gross external anomalies, was classified as elevated or highly elevated, with the greatest proportion
occurring withintheimpactedriver reach downstreamfromthe Delavare WWTP. Theresultsfromthe
1999 survey foundimprovedfish hedth, astheincidenceof DEL T anomalieswasreduced to background
levels (nonelevated), and remained longitudinally stable.

Insummary, environmenta conditionsof theupper and middlesegmentsof lower Olentangy River study
areaweresgnificantly improvedin1999. However, modest and localized impairment wasindicated at
RM 19.4, withintheupper limitsof theEWH segment. Asthisstationwasinfull attainment of theEWH
biocriterionin 1989, the departureisnoteworthy. Thecausefor thedeclineisnot clear at thistime, but
maly have been rel ated to the drought experienced during thesummer of 1999. Futuremonitoring of this
transitional areawill berequired to determineif the modest impact observed in 1999 wastemporal in
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nature or indicative of arecently derived, ongoing stress.

Comparisons with the 1999 survey results and previous efforts within the lower eight miles of the
Olentangy River a so showedimproved conditions. At common stationsamong these surveys, community
performance as measured by the IBI and MIwb was either advanced or remained comparable.

Theresultsfromthe 1999 survey found that asthe Olentangy River entered thegreater Columbusarea,
the incidence of DELT anomalies increased in a longitudinal, stepwise manner. Diverging from
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Figure18 Longitudinal distribution of Deformities, Eroded fins and/or barbels, Lesions, and
Tumors (DELT anomalies) throughout the entire length of the lower Olentangy River,
1988-99. Solid lines represent the magnitude of the occurrence based on ecoregional
expectations, and calibrated by sample type (Ohio EPA 1989).

background levels at approximately RM 7.6, the proportion of DELT anomalies continued to rise,
reaching the highest values near the confluence with the Scioto River. This phenomenon appeared
reflectiveof increasing urbani zation and theeffects of associ ated diffuse pollution sources (CSOs, SSOs,
contaminated stormwater, etc.). Both the 1988 and 1991 surveys also found increasing DELTs
associated withincreasing urbanization, Smilar tothe pattern observedin 1999. However, themagnitude
and frequency of gross external anomalies were greater before 1999 (Figure 19).
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Figure19 Longitudinal distributionof Deformities, Eroded fin and/or barbels, Lesionsand Tumors
(DELT anomdlies) throughthelower tenmilesof the Olentangy River for thesamplingyears:
1998, 1991, and 1999. Dashed lines represent the magnitude of the occurance based on
ecoregiond expectations(Ohio EPA, 1989). Notethesimilar longitudinal patterndisplayed
between years, but overall decreasing trend through time.

Despitepers stent evidenceof chronic subletha stresswithinthelower eight milesof the Olentangy River
(i.e.,elevated DEL T anomalies), community performance hasimproved considerably sincetheinitial
investigationin1988. Only onesampling stationfailed to support afish assemblage consistent with the
prescribed biological criteriain 1999. Thissitewaslocated within thelower limits of thelast WWH
segment at RM 0.7. A survey of the Scioto River basinin 1996 included thisstationwithinthesampling
effort, and found it to support aWWH community (Ohio EPA 1999). Thedepartureobservedin 1999
appeared rel ated to construction activitiesin support of the Spring Sandusky interchange project, more
specifically theresult of an impoundment created by theinstallation of atemporary ford. Asthefordwill
beremovedfollowing thecompletion of theproject, theimpairment at RM 0.7 isvery likely temporary.

Olentangy River Tributaries. 1994-99

Higtorical fishcommunity datawereavailablefromRush Runonly. Incomparisonwiththe 1994 sampling
effort, modestimprovementswereindicated. Community performancewasadvanced from poor (IB1=26)
tolowfair (IB1=28). Also, relativeabundancewassubstantially increased from 436/0.3kmin 1994 to
2,056.5/0.3kmin1999. Overdl, theorganization of the assembl agesbetween samplingyearswassimilar.
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Macroinvertebrate Community Trend Assessment

Trendsassessment of macroinvertebratecommunity healthintheOlentangy River ispossibleby comparing
resultsof previoussurveysconductedin 1988 and 1989 with the 1999 resultsand anadlyzing multipleyears
of ICI results from RMs 19.6 and 19.4 dating back to 1983.

Conditionsinthe Olentangy River haveshownlittlechangeintheintervening yearssince 1988 with one
notable exception. A suspected dissolved oxygen sag was identified in 1989 downstream from the
Delaware WWTP (RMs23.5and 22.3). HerethelCl score declined from the exceptional rangeinto
thegoodrange. No such declinewasnotedinthemacroinvertebrate community in 1999, indicating that
suspected excess venutrient |oadsfromthe Del aware WWTPhavebeenlargely curtailed or assimilated.
Withinthe Columbusmetropolitan areathere continueto bedisernableimpactsassociated with thedam
pools though dightly higher ICl scores were attained in 1999 versus 1989 (Figure 13).

Inadditiontothe 1988 survey, datafrom multipleyearshasbeen collected at RMs12.4-12.6 (upstream
fromHyatt Rd.) since 1983. Comparison of ICl scores and EPT taxa both demostrate consistently
exceptional macroinvertebrate community condition (Figure 20).

Olentangy River upstream Hyatts Rd.
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Figure20 Invertebrate Community Index (1Cl) scoresand number of Ephemeroptera, Plecoptera and
Trichopterataxa(EPT) collected fromthe Olentangy River upsiream from HyattsRd. (RMs
19.4-19.6) from 1983 to 1999.
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Area of Degradation Value Trend Assessment: 1988-1999

TheAreaof DegradationValue(ADV) portraysthelength and amount of departurefromabiocriterion
by anaguatic community. It reflectsthedistancethat thebiological index (I1BI, MIWB, or ICl) moves
longitudinally fromthe applicable biocriterionor from an upstream measurement of performance. A
positive ADV isrepresented by theareaabovethebiocriterion (or upstream level) whentheresultsfor
each index are plotted against river mile. Conversely, anegative ADV representsthe more typical
degradation(Figure2). Theresultsarea so expressed asADV/mileto normalize comparisonsbetween
segmentsand other streamsandrivers. ADV datisticsreportedin Table 24 reflect positiveand negative
influenceson theaguatic communitiesbecauseagiven reach can have segmentswhich exceed and which
donot attainbiocriteria. ADV datisticsfor 1999 of comparabl e stream reachesdemonstrated moderate
improvement for indices which had negative statistics in 1988 or 1989.

The attainment statistics indicated that 23.8 miles of the Olentangy River fully met the applicable

WWH/EWH biocriteriain 1999. Partial attainment wasrecorded at 7.9 milesand 0.3 milesfailed to
attain the biocriteria.
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Table24. Areaof DegradationVaues(ADV) statisticsfor theOlentangy River, 1999. Values were
calculated using applicable Eastern Cornbelt Plain ecoregionbiocriteriaasthebasdlinefor
community performance.

Stream (Year) Biological ADV Statistics Attainment Status
Reach  |Index Vaues Positive Negative (miles)
Upper| Lower| Mini-| Maxi- ADV/ ADV/
Index BM | RM | muml mum ADV Mile ADV Mile FULL|PARTIAL| NON
Olentangy River (1999)
IBI 35| 53 | 1781 55.6 53 1.6
320| 00
Miwb 7.9 | 10.3| 1559 49.9 5 0.1 238 79 03
ICI 12 | 52 | 2597 81.1 610 | 19.0
Olentangy River (1999)
IBI 39 | 53 | 893 44.6 39 1.9
MIlwb 20! 120 7.9 | 10.3| 885 427 5 0.2 179 21 0.0
ICI 34 | 52 | 2044 | 102.1 0 0.0
Olentangy River (1999)
IBI 35| 53 |1653| 57.9 53 1.8
Miwb 285! 00 7.9 | 10.3| 1422 49.9 5 0.1 20.3 79 03
ICI 12 | 52 | 2358 | 82.7 610 | 214
Olentangy River (1989)
1Bl 29 | 48 | 281 14 424 21.1
Mlwb 20! 120 53] 99| 391 195 239 | 119 78 113 0.9
ICI 34 | 54 | 1544 77.2 0 0.0
Olentangy River (1988)
IBI 29 | 39 12 0.4 1614| 56.6
Mlwb 285! 00 70| 96| 328 11.5 749 | 26.2 15 213 57
ICI 4 50 | 2233 78.3 |1336| 46.8
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