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NOTICE TO USERS

Ohio EPA incorporated biological criteria into the Ohio Water Quality Standards (WQS; Ohio
Adminigtrative Code 3745-1) regulations in February 1990 (effective May 1990). These criteria
consist of numeric values for the Index of Biotic Integrity (IBI) and Modified Index of Well-Being
(Mlwb), both of which are based on fish assemblage data, and the Invertebrate Community Index
(ICI), whichis based on macroinvertebrate assemblage data. Criteriafor each index are specified for
each of Ohio'sfive ecoregions (asdescribed by Omernik 1987), and arefurther organized by organism
group, index, site type, and aquatic life use designation. These criteria, aong with the existing
chemica and whole effluent toxicity evaluation methods and criteria, figure prominently in the
monitoring and assessment of Ohio’s surface water resources.

The following documents support the use of biological criteria by outlining the rationale for using
biologica information, the methods by which the biocriteria were derived and calculated, the field
methods by which sampling must be conducted, and the process for evaluating results:

Ohio Environmental Protection Agency. 1987. Biologica criteriafor the protection of aquatic life:
Volumel. Theroleof biologica datain water quality assessment. Div. Water Qual. Monit.
& Assess,, Surface Water Section, Columbus, Ohio.

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

Ohio Environmental Protection Agency. 1989. Addendum to Biological criteriafor the protection
of agquatic life: Volume Il. Users manual for biological field assessment of Ohio surface
waters. Div. Water Qual. Plan. & Assess,, Ecologica Assessment Section, Columbus, Ohio.

Ohio Environmental Protection Agency. 1989. Biological criteriafor the protection of aquatic life:
Volumelll. Standardized biologica field sampling and laboratory methodsfor assessing fish
and macroinvertebratecommunities. Div. Water Quality Plan. & Assess., Ecol. Assess. Sect.,
Columbus, Ohio.

Ohio Environmental Protection Agency. 1990. Theuseof biological criteriainthe Ohio EPA surface
water monitoring and assessment program. Div. Water Qual. Plan. & Assess., Ecol. Assess.
Sect., Columbus, Ohio.

Rankin, E.T. 1989. The quadlitative habitat evaluation index (QHEI): rationaemethods, and
application. Div. Water Qual. Plan. & Assess., Ecol. Assess. Sect., Columbus, Ohio.

Since the publication of the preceding guidance documents new publications by Ohio EPA have
become available. The following publications should also be consulted as they represent the latest
information and analyses used by Ohio EPA to implement the biological criteria
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DeShon, J.D. 1995. Development and application of the invertebrate community index (1Cl), pp.
217-243. in W.S. Davisand T. Simon (eds.). Biological Assessment and Criteria: Tools
for Risk-based Planning and Decision Making. Lewis Publishers, Boca Raton, FL.

Rankin, E. T. 1995. The use of habitat assessments in water resource management programs, pp.
181-208. in W. Davisand T. Simon (eds.). Biological Assessment and Criteriaz Tools
for Water Resource Planning and Decision Making. Lewis Publishers, Boca Raton, FL.

Yoder, C.O. and E.T. Rankin. 1995. Biological criteria program development and
implementation in Ohio, pp. 109-144. in W. Davisand T. Simon (eds.). Biologica
Assessment and Criteriac Tools for Water Resource Planning and Decision Making.
Lewis Publishers, Boca Raton, FL.

Yoder, C.O. and E.T. Rankin. 1995. Biological response signatures and the area of degradation
value: new tools for interpreting multimetric data, pp. 263-286. in W. Davisand T. Simon
(eds)). Biological Assessment and Criteriac Tools for Water Resource Planning and
Decison Making. Lewis Publishers, Boca Raton, FL.

Yoder, C.O. 1995. Policy issues and management applications for 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. Therole of biological criteriain water quality monitoring,
assessment, and regulation. Environmental Regulation in Ohio: How to Cope With the
Regulatory Jungle. Inst. of Business Law, Santa Monica, CA. 54 pp.

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

Ohio EPA, Division of Surface Water
Monitoring and Assessment Section
1685 Westbelt Drive
Columbus, Ohio 43228-3809
(614) 728-3377
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FOREWORD

What is a Biological and Water Quality Survey?

A biological and water quality survey, or “biosurvey”, is an interdisciplinary monitoring effort
coordinated on awaterbody specific or watershed scale. Thiseffort may involve areatively smple
setting focusing on one or two small streams, one or two principal stressors, and a handful of
sampling sites or a much more complex effort including entire drainage basins, multiple and
overlapping stressors, and tens of sites. Each year Ohio EPA conducts biosurveys in 4-6 different
study areas with an aggregate total of 350-400 sampling sites.

Ohio EPA employs biological, chemica, and physical monitoring and assessment techniques in
biosurveysinorder to meet three major objectives. 1) determine the extent to which use designations
assignedinthe Ohio Water Quality Standards (WQS) areeither attained or not attained; 2) determine
if use designations assigned to a given water body are appropriate and attainable; and 3) determine
if any changesin key ambient biological, chemical, or physical indicators have taken place over time,
particularly before and after the implementation of point source pollution controls or best
management practices. The data gathered by a biosurvey is processed, evaluated, and synthesized
inabiological and water quality report. Each biological and water quality study containsasummary
of maor findings and recommendations for revisions to WQS, future monitoring needs, or other
actions which may be needed to resolve existing impairment of designated uses. While the principal
focus of a biosurvey is on the status of aguatic life uses, the status of other uses such as recreation
and water supply, as well as human health concerns, are also addressed.

The findings and conclusions of a biological and water quality study may factor into regulatory
actions taken by Ohio EPA (e.g., NPDES permits, Director’s Orders, the Ohio Water Quality
Standards [OAC 3745-1]), and are eventually incorporated into Water Quality Permit Support
Documents (WQPSDs), State Water Quality Management Plans, the Ohio Nonpoint Source
Assessment, and the Ohio Water Resource Inventory (305[b] report).

Hierarchy of Indicators

A carefully concelved ambient monitoring approach, using cost-effective indicators comprised of
ecological, chemical, and toxicological measures, can ensure that all relevant pollution sources are
judged objectively on the basis of environmental results. Ohio EPA relies on atiered approach in
attempting to link the results of administrative activities with true environmental measures. This
integrated approachisoutlined in Figure 1 and includes a hierarchical continuum fromadministrative
totrueenvironmental indicators. Thesix “levels’ of indicatorsinclude: 1) actionstaken by regulatory
agencies (permitting, enforcement, grants); 2) responses by the regulated community (treatment
works, pollution prevention); 3) changesin discharged quantities (pollutant loadings); 4) changesin
ambient conditions (water quality, habitat); 5) changes in uptake and/or assimilation (tissue
contamination, biomarkers, wastel oad allocation); and, 6) changesin health, ecology, or other effects
(ecological condition, pathogens). Inthisprocessthe resultsof administrative activities (levels1 and
2) can be linked to effortsto improve water quality (levels 3, 4, and 5) which should translate into

iv
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the environmental “results’ (level 6). Thus, the aggregate effect of billions of dollars spent on water
pollution control since the early 1970s can now be determined with quantifiable measures of
environmental condition.

Superimposed on this hierarchy is the concept of stressor, exposure, and response indicators.
Stressor indicators generdly include activities which have the potential to degrade the aguatic
environment such as pollutant discharges (permitted and unpermitted), land use effects, and habitat
modifications. Exposure indicators are those which measure the effects of stressors and can include
whole effluent toxicity tests, tissue residues, and biomarkers, each of which provides evidence of
biological exposure to a stressor or bioaccumulative agent. Response indicators are generally
composite measures of the cumulative effects of stress and exposure and include the more direct
measures of community and population response that are represented here by the biological indices
which comprise Ohio’'s biological criteria.  Other response indicators could include target
assemblages, i.e., rare, threatened, endangered, specid status, and declining speciesor bacteria levels
which serve as surrogates for the recreational uses. Theseindicatorsrepresent the essential technical
elements for watershed-based management approaches. The key, however, isto use the different
indicators within the roles which are most appropriate for each.

Describing the causes and sources associated with observed impairments revealed by the biological
criteriaand linking this with pollution sources involves an interpretation of multiple lines of evidence
including water chemistry data, sediment data, habitat data, effluent data, biomonitoring results, land
use data, and biological response signatures within the biological dataitself. Thusthe assignment of
principal causes and sources of impairment represents the association of impairments (defined by
response indicators) with stressor and exposure indicators. The principal reporting venue for this
process on awatershed scale isabiological and water quality report. These reportsthen providethe
foundation for aggregated assessmentssuch as the Ohio Water Resource Inventory (305[b] report),
the Ohio Nonpoint Source Assessment, and other technical bulletins.

Ohio Water Quality Standards: Designated Aquatic Life Uses

The Ohio Water Quality Standards (WQS; Ohio Administrative Code 3745-1) consist of designated
usesand chemical, physica, and biological criteria designed to represent measurable propertiesof the
environment that are consistent with the goals specified by each use designation. Use designations
consist of two broad groups, aquatic life and non-aquatic life uses. 1n applications of the Ohio WQS
to the management of water resource issuesin Ohio’ sriversand streams, the aguatic life use criteria
frequently result in the most stringent protection and restoration requirements, hencetheir emphasis
in biological and water quality reports. Also, an emphasis on protecting for aquatic life generally
results in water quality suitable for all uses.
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it Toxic Release Inventory
Quantities Spills & Other Releases
Fish Kills
Changes in Water Column Chemistry
48l LEVEL 4 Ambient Sediment Cheristry
= . Habitat Quality
% Conditions Flow Regime
g
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, LEVEL 5 Uptake and/or Biomarkers
g Assimilation Tissue Contamination
o]
3 Changes in
0 Biota (Biocriteria)
= LEVEL 6 Health and Bacterial Contamination
Ecology or Target Assemblages
Other E]éfects (RT&E, Declining Species)

Figure 1. Hierarchy of administrative and environmental indicators which can be used for
water quality management activities such as monitoring and assessment, reporting, and the
evaluation of overal program effectiveness. Thisis patterned after amodel developed by
the U.S. EPA.
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The five different aguatic life uses currently defined in the Ohio WQS are described as follows:

1) Warmwater Habitat (WMVH) - this use designation defines the “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.

2) Exceptional Warmwater Habitat (EWH) - this use designation is reserved for waters which
support “unusual and exceptional” assemblages of aquatic organisms which are characterized
by a high diversity of species, particularly those which are highly intolerant and/or rare,
threatened, endangered, or specia status (i.e., declining species); thisdesignation representsa
protection goal for water resource management efforts dealing with Ohio’'s best water
I esour Ces.

3) Coldwater Habitat (CWH) - this use is intended for waters which support assemblages of cold
water organisms and/or those which are stocked with salmonids with the intent of providing a
put-and-take fishery on a year round basis which is further sanctioned by the Ohio DNR,
Division of Wildlife; this use should not be confused with the Seasonal Salmonid Habitat (SSH)
usewhich appliesto the Lake Erie tributaries which support periodic “runs’ of salmonidsduring
the spring, summer, and/or fall.

4) Modified Warmwater Habitat (MWH) - this use applies to streams and rivers which have been
subjected to extensive, maintained, and essentially permanent hydromodifications such that the
biocriteria for the WWH use are not attainable and where the activities have been sanctioned
and permitted by state or federal law; the representative aguatic assemblages are generdly
composed of specieswhich are tolerant to low dissolved oxygen, silt, nutrient enrichment, and
poor quality habitat.

5) Limited Resource Water (LRW) - this use appliesto small streams (usually <3 mi.2 drainage area)
and other water courses which have been irretrievably altered to the extent that no appreciable
assemblage of aguatic life can be supported; such waterways generally include smal streamsin
extensively urbanized areas, thosewhichlieinwatershedswith extensive drainagemodifications,
those which completely lack water on arecurring annual basis (i.e., true ephemeral streams), or
other irretrievably altered waterways.

Chemical, physical, and/or biologica criteria are generdly assigned to each use designation in
accordance with the broad goals defined by each. As such the system of use designations employed
inthe Ohio WQS constitutes a“tiered” approach in that varying and graduated levels of protection
areprovided by each. Thishierarchy isespecialy apparent for parameters such as dissol ved oxygen,
ammonia-nitrogen, temperature, and the biologica criteria. For other parameters such as heavy
metals, the technology to construct an equally graduated set of criteria has been lacking, thus the
same water quality criteriamay apply to two or three different use designations.

Vil
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Ohio Water Quality Sandards: Non-Aquatic Life Uses

In additionto assessing the appropriateness and status of agquatic life uses, each biological and water
quality survey also addresses non-aguatic life uses such as recreation, 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. The criterion
for designating the PCR use is Smply having awater depth of at least one meter over an area of at
least 100 square feet or where canoeing is a feasble activity. If a water body is too small and
shallow to meet either criterion the SCR use gpplies. The attainment status of PCR and SCR is
determined using bacteria indicators (e.g., feca coliforms, E. coli) and the criteria for each are
specified in the Ohio WQS.

Water supply uses include Public Water Supply (PWS), Agricultural Water Supply (AWS), and
Industrial Water Supply (IWS). Public Water Supplies are smply defined as segments within 500
yards of a potable water supply or food processing industry intake. The Agricultural Water Supply
(AWS) and Industrial Water Supply (IWS) use designations generally apply to all waters unlessit
can be clearly shown that they are not applicable. Anexample of thiswould be an urban areawhere
livestock watering or pasturing does not take place, thus the AWS use would not apply. Chemical
criteria are specified in the Ohio WQS for each use and attainment status is based primarily on
chemica-specific indicators. Human health concernsare additionally addressed with fishtissuedata,
but any consumption advisories are issued by the Ohio Department of Health are detailed in other
documents.

Causes of Resour ce Quality | mpair ment

The following paragraphs are provided to present the varied causes of imparment that are
encountered during stream studies. While the various perturbations are presented under separate
headings, it isimportant to remember that they are often interrelated and cumulative in terms of the
detrimental impact that can resullt.

Habitat and Flow Alterations

Habitat alteration, such as channelization, impacts biological communities directly by limiting the
complexity of living spaces avalable to aguatic organisms.  Consequently, fish and
macroinvertebrate communitiesare not asdiverse. Indirect impactsinclude the removal of riparian
trees and fidd tiling to facilitate drainage. Following arain event, most of the water is quickly
removed fromtiledfieldsrather thanfiltering through the soil, recharging groundwater, and reaching
the stream at alower volume and more sustained rate. Asaresult, small streams more frequently
go dry or become intermittent.

Tree shade is important because it limits the energy input from the sun, moderates water
temperature, and limits evaporation. Removal of the tree canopy further degrades conditions
because it diminates an important source of coarse organic matter essential for a balanced
ecosystem. Erosion impacts channelized streams more severely due to the lack of ariparian buffer
zone to slow runoff, trap sediment and stabilizebanks. Additionally, deep trapezoida channelslack

viii
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afunctioning flood plain and therefore cannot expel sediment as would occur during flood events
along natural watercourses.

Thelack of water movement under low flow conditions can exacerbateimpactsfromorganic loading
and nutrient enrichment by limiting reaeration of the stream. Theamount of oxygen solublein water
decreases as temperature increases. This is one reason why tree shade is so important. The two
main sources of oxygen in water are diffuson from the atmosphere and plant photosynthesis.
Turbulence at the water surfaceiscritical becauseit increases surface area and promotes diffusion,
but channelization eliminates turbulence produced by riffles, meanders, and debris snags. Plant
photosynthesis produces oxygen, but at night, respiration reverses the process and consumes
oxygen. Oxygenisaso used by bacteriathat decay dead organic matter. Nutrient enrichment can
promote the growth of nuisance algae that subsequently diesand servesasfood for bacteria. Under
these conditions, oxygen can be depleted unlessit is replenished from the air.

Sedimentation

Whenever the natural flow regime is altered to facilitate drainage, increased amounts of sediment
are likely to enter streams either by overland transport or increased bank erosion. The removal of
wooded riparian areas furthers the erosional process. Channelization keeps al but the highest flow
events confined within the artificialy high banks. As aresult, areas that were formerly flood plains
and alowed for the remova of sediment from the primary stream channel no longer serve this
function. Aswater levelsfal following arain event, interstitial spaces between larger rocksfill with
sand and sit and the diversity of available habitat to support fish and macroinvertebratesisreduced.
Silt aso can clog the gills of both fish and macroinvertebrates, reduce vishbility thereby excluding
sitefeeding fish species, and smother the nestsof lithophilic fishes. Lithophilic spawning fishrequire
clean substrates with interstitial voids in which to deposit eggs. Conversely, pioneering species
benefit. They aregeneralistsand best suited for exploiting disturbed and | ess heterogeneous habitats.
Thenet result isalower diversity of aquatic speciescompared withatypical warmwater streamwith
natural habitats.

Sediment also impacts water quality, recreation, and drinking water. Nutrients absorbed to soil
particles remain trapped in the watercourse. Likewise, bacteria, pathogens, and pesticides which
also attach to suspended or bedl oad sedimentsbecome concentrated in waterways wherethe channel
isfunctionaly isolated fromthe landscape. Community drinking water systems address these issues
with more costly advanced treatment technologies.

Nutrients

The element of greatest concernis phosphorus becauseit critical for plant growth and it is oftenthe
limiting nutrient. The form that can be readily used by plants and therefore can stimulate nuisance
algae bloomsiis orthophosphate (PO, ®). The amount of phosphorus tied up in the nucleic acids of
food and waste is actually quite low. This organic material is eventualy converted to
orthophosphate by bacteria. The amount of orthophosphate contained in synthetic detergentsis a
great concern however. It was for this reason that the General Assembly of the State of Ohio
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enacted alaw in 1990 to limit phosphorus content in household laundry detergents sold inthe Lake
Erie drainage basin to 0.5 % by weight. Inputs of phosphorus originate from both point and
nonpoint sources. Most of the phosphorus discharged by point sources is soluble. Another
characteristic of point sourcesisthey have acontinuousimpact and are humanin origin, for instance,
effluents from municipal sewage treatment plants. The contribution from failed home sewage
treatment systems can also be significant, especidly if they are concentrated in a small area. The
phosphorus concentration in raw waste water is generaly 8-10 mg/l and after secondary treatment
is generally 4-6 mg/l. Further removal requires the added cost of chemical addition. The most
common methods use the addition of lime or dumto formaprecipitate, so most phosphorus (80%)
ends up in the dudge. A characteristic of phosphorus discharged by nonpoint sourcesis that the
impact is intermittent and associated with stormwater runoff. Most of this phosphorus is bound
tightly to soil particles and enters streams from erosion, although some comes from tile drainage.
Urban stormwater ismore of aconcernif combined sewer overflowsareinvolved. Theimpact from
rural stormwater varies depending onland use and management practi cesand includes contributions
from livestock feedlots and pastures and row crop agriculture. Crop fertilizer includes granular
inorganic types and organic types such as manure or sewage sludge. Pasture land is especidly a
concern if the livestock have access to the stream. Large feedlots with manure storage lagoons
create the potential for overflows and accidental spills. Land management is an issue because
erosion is worse on streams without any riparian buffer zone to trap runoff. The impact is worse
in streams that are channelized because they no longer have a functioning flood plain and cannot
expel sediment during flooding. Oxygen levels must also be considered, because phosphorus is
released from sediment at higher rates under anoxic conditions.

There is no numerical phosphorus criterion established in the Ohio Water Quality Standards, but
there is a narrative criterion that states phosphorus should be limited to the extent necessary to
prevent nuisance growths of algae and weeds (Administrative Code, 3745-1-04, Part E).
Phosphorus loadings from large volume point source dischargersinthe Lake Erie drainagebasin are
regul ated by the National Pollutant Discharge Elimination System (NPDES). The permit limitisa
concentration of 1.0 mg/l in fina effluent. Research conducted by the Ohio EPA indicates that a
significant correl ationexistsbetween phosphorusand the heal th of aquatic communities (Association
Between Nutrients, Habitat, and Aquatic Biotain Ohio Riversand Streams, MAS/1999-1-1). It was
concluded that biological community performance in headwater and wadeable streams was highest
where phosphorus concentrations were lowest. It was aso determined that the lowest phosphorus
concentrations were associated with the highest quality habitats, supporting the notion that habitat
isacritical component of stream function. The report recommends WWH criteria of 0.08 mg/l in
headwater streams (<20 mi? watershed size), 0.10 mg/l in wadeabl e streams (>20-200 mi?) and 0.17
mg/l in small rivers (>200-1000 mi?).

Organic Enrichment and Low Dissolved Oxygen

The amount of oxygen soluble inwater islow and it decreases astemperatureincreases. Thisisone
reason why tree shade is so important. The two main sources of oxygen in water are diffusion from
the atmosphere and plant photosynthesis. Turbulence at the water surface is critical because it
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increases surface areaand promotes diffusion. Drainage practices such as channelization eiminate
turbulence produced by riffles, meanders, and debrissnags. Although plant photosynthesisproduces
oxygen by day, it is consumed by the reverse process of respiration at night. Oxygen is also
consumed by bacteria that decay organic matter, so it can be easly depleted unlessit isreplenished
fromthe air. Sources of organic matter include poorly treated waste water, sewage bypasses, and
dead plants and algee.

Dissolved oxygen criteriaareestablished inthe Ohio Water Quality Standardsto protect aquatic life.
The minimum and average limits are tiered values and linked to use designations (Administrative
Code 3745-1-07, Table 7-1).

Ammonia

Ammonia gas (NH,) readily dissolves in water to form the compound ammonium hydroxide
(NH,OH). In aguatic ecosystems an equilibrium is established as ammonia shifts from a gas to
undissociated ammonium hydroxide to the dissociated ammonium ion (NH,™). Under normal
conditions (neutral pH 7 and 25°C) almost none of the total anmoniais present as gas, only 0.55%
is present as ammonium hydroxide, and the rest isammoniumion. Alkaline pH shifts the equation
toward gaseous ammonia production, so the amount of ammonium hydroxide increases. Thisis
important because while the ammoniumionisamost harmlessto aquatic life, ammonium hydroxide
isvery toxic and can reduce growth and reproduction or cause mortality.

The concentration of anmoniain raw sewageishigh, sometimes as much as 20-30 mg/l. Treatment
to remove ammonia involves gaseous stripping to the atmosphere, biological nitrification and de-
nitrification, and assmilationinto plant and animal biomass. Thenitrification processrequiresalong
detention time and aerobic conditions like that provided in extended aeration treatment plants.
Under these conditions, bacteria first convert ammoniato nitrite (Nitrosomonas) and then to nitrate
(Nitrobacter). Nitrate can then be reduced by the de-nitrification process (Pseudomonas) and
nitrogen gas and carbon dioxide are produced as by-products.

Ammonia criteria are established in the Ohio Water Quality Standards to protect aquatic life. The
maximum and average limits are tiered values based on sample pH and temperature and linked to
use designations (Administrative Code 3745-1-07, Tables 7-2 through 7-8).

Metals

Metals can be toxic to aquatic life and hazardous to human health. Although they are naturally
occurring elements many are extensively used in manufacturing and are by-products of human
activity. Certain metalslike copper and zinc are essential in the human diet, but excessive levelsare
usudly detrimental. Lead and mercury are of particular concern because they often trigger fish
consumption advisories. Mercury is used in the production of chlorine gas and caustic sodaand in
the manufacture of batteries and fluorescent light bulbs. 1nthe environment it formsinorganic salts,
but bacteria convert these to methyl-mercury and this organic form builds up in the tissues of fish.
Extended exposure can damage the brain, kidneys, and developing fetus. The Ohio Department of
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Health (ODH) issued astatewide fish consumptionadvisory in 1997 advisingwomen of child bearing
age and children six and under not to eat more than one meal per week of any species of fish from
waters of the state because of mercury. Lead isused in batteries, pipes, and paints and is emitted
from burning fossil fuels. It affects the central nervous system and damages the kidneys and
reproductive system. Copper is mined extensively and used to manufacture wire, sheet metal, and
pipes. Ingesting large amounts can cause liver and kidney damage. Zincisaby-product of mining,
steel production, and coal burning and used in dloys such as brass and bronze. Ingesting large
amounts can cause stomach cramps, nausea, and vomiting.

Metalscriteriaareestablished in the Ohio Water Quality Standardsto protect human health, wildlife,
and aquatic life. Threelevelsof aguatic life standards are established (Administrative Code 3745-1-
07, Table 7-1) and limitsfor some elementsare based onwater hardness (Administrative Code 3745-
1-07, Table 7-9). Human health and wildlife standards are linked to either the Lake Erie
(Administrative Code 3745-1-33, Table 33-2) or Ohio River (Administrative Code 3745-1-34, Table
34-1) drainage basins. The drainage basins also have limits for additional e ements not established
elsewhere that are identified as Tier | and Tier |1 values.

Bacteria

Bacteria levels in streams are a concern because of human health. People can be exposed to
contaminated water while wading, swimming, and fishing. Feca coliform bacteria are relatively
harmlessin most cases, but their presence indicatesthat the water has been contaminated with feces
from awarm-blooded animal. Although intestinal organisms eventually die off outside the body,
some will remain virulent for a period of time and may be dangerous sources of infection. Thisis
especidly a problem if the feces contained pathogens or disease producing bacteria and viruses.
Reactions to exposure can range from an isolated illness such as skin rash, sore throat, or ear
infectionto amore serious wide spread epidemic. Sometypes of bacteriathat are aconcerninclude
Escherichia, which cause diarrhea and urinary tract infections, Salmonella, which cause typhoid
fever and gastroenteritis (food poisoning), and Shigella, which cause severe gastroenteritis or
bacterial dysentery. Some types of viruses that are a concern include polio, hepatitis A, and
encephalitis. Disease causing microorganisms such as cryptosporidium and giardia are also a
concern.

Since fecal coliform bacteria are associated with warm-blooded animals, there are both human and
animal sources. Human sources, including effluent from sewage treatment plants or discharges by
home sewage treatment systems, are a more continuous problem. Bacterial contamination from
combined sewer overflowsareassociated withwet weather events. Animal sourcesareusually more
intermittent and are also associated withrainfal, except when domestic livestock have accessto the
water. Large livestock farms store manure in holding lagoons and this creates the potential for an
accidental spill. Liquid manure applied asfertilizer isarunoff problem if not managed properly and
it sometimes seepsinto field tiles.

Bacteria criteria are established in the Ohio Water Quality Standardsto protect human health. The
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maximum and average limitsare tiered values and linked to use designation, but only apply during
the May 1-October 15 recreation season (Administrative Code 3745-1-07, Table 7-13). The
standards also state that streams must be free of any public health nuisance associated with raw or
poorly treated sewage during dry weather conditions (Administrative Code 3745-1-04, Part F).

Sediment Contamination

Chemical quality of sediment isaconcern because many pollutantsbind strongly to soil particlesand
are persistent in the environment. Some of these compounds accumulate in the aquatic food chain
and trigger fish consumption advisories, but others are smply a contact hazard because they cause
skin cancer and tumors. The physical and chemica nature of sediment is determined by local
geology, land use, and contribution from manmade sources. As some materials enter the water
column they are attracted to the surface electrical charges associated with suspended silt and clay
particles. Otherssimply sink to the bottom dueto their high specific gravity. Sediment layersform
as suspended particles settle, accumulate, and combine with other organic and inorganic materials.
Sediment isthe most physically, chemically, and biologically reactive at the water interface because
thisiswhereit isaffected by sunlight, current, wave action, and benthic organisms. Assessment of
the chemical nature of this layer can be used to predict ecological impact.

The Ohio EPA evaluation of sediment chemistry results are evaluated using a dual approach, first
by ranking relative concentrations based on a system devel oped by Ohio EPA (1996) and then by
determining the potential for toxicity based on guidelines developed by MacDonald et d. (2000).
The Ohio EPA system was derived from samples collected at ecoregional reference sites. Classes
are grouped in ranges that are based on the median analytical value (non-elevated) plus 1 (dightly
elevated), 2 (elevated), 4 (highly elevated), and 8 (extremely elevated) inter-quartile values. The
MacDonald guidelines are consensus based using previously developed values. The system predicts
that sediments below the threshold effect concentration (TEC) are absent of toxicity and those
greater than the probable effect concentration (PEC) are toxic.

Sediment samples collected by the Ohio EPA are measured for a number of physical and chemical
properties. Physical attributesincluded % particle size distribution (sand $60 |, st 5-59 y, clay #4
W), % solids, and % organic carbon. Due to the dynamics of flowing water, most streams do not
contain alot of sediment and samples often consist mostly of inert sand. This scenario changes if
the streamisimpounded by adam or channelized. Chemical attributesincluded metals, volatile and
semi-volatile organic compounds, pesticides, and poly-chlorinated biphenyls (PCBS).
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Biological and Water Quality Study
of the
Big Walnut Creek Basin
2000

Delaware, Fairfield, Franklin, Licking, Morrow, and Pickaway Counties, Ohio
State of Ohio Environmental Protection Agency
Division of Surface Water
Lazarus Government Center
122 South Front St., Columbus OH 43215

INTRODUCTION

Ambient biological, water column chemical and sediment sampling was conducted inthe Big Walnut
Creek basin from June to October 2000 as part of the five-year basin approach for monitoring,
assessment, and the i ssuance of National Pollution Discharge Elimination System (NPDES) permits
and to facilitate a Total Maximum Daily Load (TMDL) assessment. This study areaincluded over
73 miles of the Big Walnut Creek beginning in the headwaters (RM 73.6) and extending to US 23,
downstream from Columbus, Ohio. Sub-watershedswithinthe study areaincluded Alum Creek and
Blacklick Creek. Where possible, tributary streams with at least 4 mi? of drainage were sampled.

Specific objectives of this evaluation were to:

1)

2)

3)

4)

5)

6)

Monitor and assessthe chemical, physical and biological integrity of the streams within the 2000
Big Walnut Creek study area;

Characterize the consequences of various land uses on water quality within the Big Walnut
Creek watershed;

Evaluate the influence of the Tussing Road and Blacklick Estates wastewater treatment plants
(WWTPs) and unsewered communities;

Evaluate the potential impacts from spills, nonpoint source pollution (NPS), and habitat
aterations on the receiving streams; and

Determine the attainment status of the current designated Warmwater Habitat (WWH) and
Exceptional Warmwater Habitat (EWH) aquatic lifeusesand other non-aquatic use designations
and recommend changes where appropriate.

Evaluate undesignated streams and assign the appropriate aquatic life use and other non-aquatic
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use designations.

The findings of this evaluation factor into regulatory actions taken by the Ohio EPA (e.g., NPDES
permits, 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 biennia Integrated Water Quality Monitoring and
Assessment Report (305[b] and 303[d]).

SUMMARY

Aquatic Life Use Attainment Status

A summary of monitoring resultsand the attainment status of current or recommended aquatic life
uses in the Big Walnut Creek study area can be found in Table 1. Biological, physical habitat, and
surface water chemistry information was collected from 114 stations in 46 streams. Of these, 52
werein FULL attainment, 19 were PARTIAL, 39 were NON, two were in mixing zones, and two
stations were located in primary headwater stream reaches.

Big Walnut Creek Mainstem

The study area included 15 stations on the Big Walnut Creek mainstem from the headwaters at
Cardington-East Rd. (RM 73.6) to near its confluence with the Scioto River at US 23 (RM 1.7)
downstream from Columbus, Ohio. Eleven stations were in FULL attainment of their existing or
recommended aguatic life use designation, one was PARTIAL, and three were NON.

Fair biological communities in the headwaters of Big Walnut Creek down to Prospect-Mt. Vernon
Rd. (RM 66.6) were impacted by channel modifications (especialy at RM 72.5/73.6), siltation
(heavy at 72.5/73.6 and moderate at downstream areas), stream dewatering (probably from
agricultural drainage systems), and nutrient enrichment fromagricultural activities. Exceedences of
fecal coliform (as high as 26,000/100 ml at RM 66.6) and E. cali (as high as 17,000/100 ml at RM
66.6) were indications of livestock manure runoff and possibly faling home sewage treatment
systems.

Thebiologica communitiesimproved into the good to very good range by ChambersRd. (RM 60.0)
and remained in FULL attainment of the WWH aquatic life use downstream to the upper reaches
of Hoover Reservoir. However, elevated nutrients (ammoniaat RM 54.6 and phosphorus at RM
61.9) and bacteria (RM 61.9) may have been caused by the hydraulic overflows fromthe Village of
Marengo WWTP (RM 65.8) during rain events or indications of moderate agricultural runoff and
possibly failing home sewage treatment systems.

Thebiologica community performance decline downstreamfromHoover Reservoir at RM 37.2was
attributed to the effects of the reservoir’s hypolimnetic release. The fish and macroinvertebrate
communities improved into the good to exceptional range by SR 161 (RM 34.9) and remained in

2
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FULL attainment of the designated aguatic life uses until its confluence with the Scioto River.
Elevated nutrients at RMs 37.2 and 34.9, high bacterial counts from RMs 37.2 to 27.0 (E. coli as
high as 23,000/100 ml at RM 28.3 and fecal coliform as high a 20,000/100 ml at RM 28.3), and
sediment contamination throughout this section (metals, PAHs, and pesticides) were indications of
runoff from surrounding suburban areas.

Biological community performance in Big Walnut Creek has remained about the same or dightly
improved compared to previous sampling. Surface water chemistry sampling demonstrated an
improvement downstream from the Marengo WWTP, the Sunbury WWTP (via Prairie Run), and
the Columbus Airport tributary. An areathat declined in 2000 was downstream from Rocky Fork
Big Walnut Creek with increased mean bacterial counts and total suspended solids.

Big Walnut Creek Tributaries Upstream from Hoover Reservoir

Biosurvey sampling was conducted at 37 stations in 19 streams that are tributaries to Big Walnut
Creek upstream from Hoover Reservoir. Of these, 16 stations were in FULL attainment of their
existing or recommended aquatic life use designation, five were PARTIAL, 15 were NON, and one
was located in a primary headwater stream segment.

The biological community was primarily impacted by very low to intermittent stream flow in
ReynoldsRun (RM 0.7), Long Run (RM 3.6), Sugar Creek (RM 0.1), and Culver Creek (RM 4.5).
These stations had adequate flow in mid July when fish sampling was conducted but were
characterized by very low to intermittent flow by mid September when the macroinvertebrate
sampling was conducted. Inaddition, Reynolds Run (RM 0.7) was also impacted by channelization
and the removal of the woody riparian corridor, and Culver Creek (RM 4.5) wasimpacted by water
quality impairments (low D.O. and elevated nutrients), probably from home sewage treatment
systems and agricultural runoff.

The upper portions of North Fork Rattlesnake Creek and East Fork Rattlesnake Creek were
impacted by water quality impairments(low D.O. inthe E. Fk. and high nutrientsin both) fromland
application of chicken manure generated by Buckeye Egg Farm'’s Croton facility in addition to
channelization, livestock runoff, and possibly failing home sewage treatment systems. The lower
portionsof East Fork Rattlesnake Creek and South Fork Rattlesnake Creek wereimpacted by runoff
from the construction of the Rattlesnake Ridge Golf Club. The water column of both streams
became turbid brown downstream from the golf course construction during sampling in September
with heavy siltation at the South Fork station downstream from Longshore Rd. (RM 0.2).

West Branch Little Walnut Creek (RM 1.5) wasimpacted by water quality impairments(low D.O.,
elevated nutrients, highbacterial counts) apparently fromfailing home sewagetreatment systemsand
agricultural activities. Butler Run was impacted primarily by channelization, siltation, and the
removal of the woody riparian corridor.

Duncan Run was impacted by channelization and siltation, especialy in the upper reach, along with
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elevated nutrients and high bacterial counts from agricultural activities and faling home sewage
treatment systems.

Minor Big Walnut Creek Tributaries Downstream from Hoover Reservoir

Biosurvey sampling was conducted at 12 stations in eight streams that are minor tributaries
(including Rocky Fork) to Big Walnut Creek downstream from Hoover Reservoir. Of these, two
stationswerein FULL attainment of their existing or recommended aguatic life use designation, two
were PARTIAL, seven were NON, and one was located in a primary headwater stream.

McKenna Creek is asmall suburban stream that was apparently impacted by failing home sewage
treatment systems and urban runoff. Biological results (macroinvertebrate) reflected fair resource
quality.

Rocky Fork Big Walnut Creek wasimpacted primarily fromrunoff and siltationfromincreasing land
development in the basin and from poorly treated sewage from failing home sewage treatment
systems and several small package plants. The biological communities in the upper part of Rocky
Fork were performing as bad or worse than any time since the initial study in 1991 (Ohio EPA
1992). Sugar Run and Rose Run were showing varying degrees of impact from land devel opment
in the New Albany area.

The *“Columbus Airport Tributary” was impacted by channelization, removal of the woody riparian
corridor, runoff from Port Columbus International Airport including the persistent spillage of large
quantities of airplane deicing sol ution (ethyleneglycol), and sediment contamination (metals, PAHS).
The resource quality issmilar to the 1996 survey results (Ohio EPA 1997) except for the detection
in the sediment sample of six PAHs in excess of the threshold effect concentration or the probable
effect concentration.

The Mason Run basin is highly urbanized. The headwaters of Mason Run originatein an industrial
area and then flow through a section that is highly modified including an underground culvert from
RMs3.4t01.9. Thefair to poor biological communitiesreflected the negative impacts from habitat
alterations, flow alterations, and polluted runoff from the upstream urban areas. The resource
quality has declined since the 1996 survey (Ohio EPA 1998a) when at least the fish community was
meeting WWH expectations.

Alum Creek Mainstem

The study area included 13 stations on the Alum Creek mainstem from the headwaters at
Cardington-East Rd. (RM 56.3) to near its confluence with Big Walnut Creek at WilliamsRd. (RM
0.8/0.7). Seven stationswerein FULL attainment of their existing or recommended aquatic life use
designation, five were PARTIAL, and one was NON.

The biologica communities in Alum Creek upstream from Alum Creek Lake were generaly
performing in the good to exceptional range. The station upstream from the West Branch Alum
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Creek (RM 42.9) had the best physical stream habitat (QHEI=89.0) of any segment in the entire
survey, with a complete absence of modified attributes. The station downstream from the West
Branch Alum Creek (RM 42.6) had the highest diversity of EPT taxa(24), ameasureof the diversity
of pollution sengitive macroinvertebrate taxa, and the highest ICI score of any station in the study.
The fair fish community at SR 529 (RM 55.3) was attributed to the negative effects of channel
modifications. Elevated nutrient concentrations associated with arain event, especialy in the upper
reaches, and high bacterial counts throughout this part of Alum Creek indicated the presence of
intermittent and chronic stressors potentially impacting the biological communities.

The biological communitiesin Alum Creek 4.3 miles downstream from Alum Creek L ake fully met
WWH expectations for the IBI and ICI biocriteria but only marginally met for the Miwb. At
Schrock Rd. (RM 19.8) the macroinvertebrate community declined into the fair range. Heavy
siltation noted at the station, presumably from upstream construction, may have been amajor cause
of this decline. Communities continued to be impacted downstream to Refugee Rd. (RM 3.8).
Much of this stretch flows through highly urbanized parts of Columbus. The stream channel in
several placesis channelized and impounded which dlows down stream flow, reducing reaeration of
the stream and creating monotonous habitat that is unsuitable for many stream organisms.
Additional stressors present within this reach include urban runoff, the Alum Creek storm tank
discharge, and numerous minor SSOs. Indications of water quality impairmentsin this area were
at least one exceedence of the maximum Secondary Contact Recreation criterion for E. coli at each
station, elevated nutrients throughout this area, and contaminated sediments (PAHs, cadmium) at
Refugee Rd. Thebiologica communitieswerefully meeting the WWH expectationsat Williams Rd.
(RM 0.8/0.7). The Huber Ridge WWTP discharge was not specifically evaluated in this study, but
did not appear to have an obvious impact on the biology or water chemistry in Alum Creek.

The biological results from 2000 show a similar trend to the 1996 survey (Ohio EPA 1999a) with
the exception of lower macroinvertebrate performance downstream fromWesterville and the Huber
Ridge WWTP. Water sampling results from the current study documented decreasesin mean fecal
coliform countsand 5-day biochemical oxygen demand in the lower Alum Creek compared to 1996.

Alum Creek Tributaries Upstream from Alum Creek Lake

Biosurvey sampling was conducted at nine stations in four streams that were tributaries to Alum
Creek upstream from Alum Creek Lake. Of these, four stations were in FULL attainment of their
existing or recommended aquatic life use designation, two were PARTIAL, and three were NON.

Biologica communitiesin West Branch Alum Creek, Turkey Run, and Big Run were impacted to
varying degrees by low flows, channel modifications, siltation, organic enrichment, high nutrients,
and high bacterial counts from agricultural activities. The biological communitiesin West Branch
Alum Creek improved into the good to exceptional range by Worthington-New Haven Rd. (RM
0.5). The Ashley WWTP discharge (RM 4.55) was not specifically evaluated in this study, but did
not appear to have an obvious impact on the biology or water chemistry in West Branch Alum
Creek.
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Alum Creek Tributaries Downstream from Alum Creek Lake

Biosurvey sampling was conducted at seven stations in five streams that were tributaries to Alum
Creek downstreamfrom Alum Creek Lake. Of these, two stationswerein FULL attainment of their
existing or recommended aquatic life use designation, one was PARTIAL, and four were NON.

Biological communities in Spring Run, “West Spring Run”, and Kilbourne Run were impacted to
varying degrees by channel modifications, organic enrichment, high bacteria counts, low flow, and
siltation from urbani zation of the surrounding watershed. Thetributary to Alum Creek at RM 25.50
was supporting an exceptional headwater fish community; however, very high bacterial counts and
water quality impairments (BOD,, Total Suspended Solids, Ammonia, Total Kjeldahl Nitrogen)
indicated this streamis threatened by unrestricted livestock accessto the stream upstream fromthe
collectionsite. Bliss Runwas contaminated with very high bacteria counts; however, since aquatic
communities were not sampled, it was not possible to assess its aguatic life use attainment status.

Blacklick Creek Mainstem

Thestudy areaincluded 13 stations on the Blacklick Creek mainstem fromthe headwatersat Walnut
St. (RM 27.1) to near its confluence with Big Walnut Creek at Hamilton Rd. (RM 2.6). Seven
stationswerein FULL attainment of their existing or recommended aguatic life use designation, one
was PARTIAL, three were NON, and two were in WWTP mixing zones.

The biological communitiesin the headwaters of Blacklick Creek were severely impacted by failing
home sewage treatment systems. Both the fish and macroinvertebrate communities were in poor
condition at this station and the water quality was likewise highly degraded with very high bacterial
counts, low D.O. concentrations, and very high BOD. and nutrient concentrations. In addition to
home sewage treatment systems, Hendren Farms (250 dairy cows) has recently been having
problemswith manure spillageinto Blacklick Creek near Central College Rd. (RM 26.0). Sediment
sampling at Morse Rd. (RM 22.4) found one PAH in excess of the threshold effect concentration
and five PAHsin excess of the probable effect concentration. Thebiological communitiesgradually
improved downstream until the WWH use was fully attained at Havens Rd. (RM 20.4).

The Jefferson Township Wengert Rd. WWTP (RM 18.10) was not specifically evaluated during this
study. The WWH aguatic life use wasfully attained upstream and downstream from the discharge,
however, an unusualy high relative predominance of pollution facultative and tolerant
macroinvertebrate organisms observed on the natural substrates and increases in elevated nutrient
concentrations recorded downstream fromthe WWTP discharge at Broad St. (RM 16.6) suggested
amild impact from the WWTP. ThisWWTPis scheduled to be closed and the collection system
tied into the Columbus sewage system in 2004.

Biological and water chemistry sampling in the vicinity of the Fairfield County - Tussing Rd. WWTP
(RM 11.15) indicated only a mild impact from the WWTP discharge. Biological communities
upstream from the discharge were in FULL attainment of the WWH aguatic life use. The samples
within the mixing zone did not indicate any significant toxicity fromthe discharge. Sampling outside
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the mixing zone and immediately downstream revealed a mild impact to the macroinvertebrate
community. Theaquatic life useattainment statusremained FULL, however, the | Cl score dropped
from 48 upstream from the WWTP at RM 11.3 to 38 downstream at RM 11.0. This decline
indicated mild organic/nutrient enrichment from the WWTP discharge. The macroinvertebrate
community improved dightly by Refugee Rd. (RM 8.9) upstream fromthe Blacklick EstatesWWTP
discharge. Thewater column chemistry and bacterial sampling detected concentrations of ammonia
(7.32 mg/l) and fecal coliform (25,000/100 ml) in the effluent that exceeded the permit limits. One
fecal coliform count of 11,181/100 ml measured at RM 11.0 was substantialy higher than any found
upstream from the WWTP discharge. Elevated nutrient and demand parameter concentrations
downstream from the WWTP discharge were evidence of the pollution loadings from the WWTP.

Biological and water chemistry sampling in the vicinity of the Blacklick Estates WWTP (RM 4.85)
indicated only a mild to moderate impact from the WWTP discharge. Biological communities
upstream from the discharge were in FULL attainment of the WWH aquatic life use. The samples
within the mixing zone did not indicateany significant toxicity fromthe discharge. Sampling outside
the mixing zone and immediately downstream reveal ed amoderate impact to the macroinvertebrate
community resulting in a fair community (ICI=26). The fish community exhibited no decline
downstream from the discharge so the attainment status was PARTIAL downstream from the
Blacklick Estates WWTP. The biological communities were in FULL attainment farther
downstream, upstream from Hamilton Rd. (RM 2.6). The water column chemistry and bacterial
sampling did not detect any significant exceedences of water quality criteria attributable to the
Blacklick Estates WWTP discharge. A fecal coliform count of 3000/100ml and E. coli counts as
high as 2900/100ml collected downstream fromthe WWTP discharge at RM 4.6 were exceedences
of the primary and secondary contact recreation criterion, respectively. However, they arenot much
different fromcollection sitesupstream fromthe discharge. Similarly, elevated nutrient and demand
parameter concentrations sampled downstream from the WWTP discharge were not dissmilar to
upstream stations. Sediment chemistry sampling a¢ RM 1.9 found concentrations of two PAHs
exceeding the threshold effect concentration.

The biological resultsfrom 2000 reflected asimilar trend compared to the 1996 survey (Ohio EPA
1998b) with the exception of lower macroinvertebrate performance downstream fromthe Blacklick
EstatesWWTP. Thewater chemistry resultsfrom the current study were similar to the 1996 survey
except for increased mean fecal coliform counts downstream from the Tussing Rd. WWTP,
decreased mean BOD, concentrations downstream from the Tussing Rd. WWTP and Blacklick
Estates WWTP, and decreased mean nitrate+nitrite concentrations downstream from Blacklick
Estates WWTP.

Blacklick Creek Tributaries

Biosurvey sampling was conducted at eight stations in seven streams that were tributaries to
Blacklick Creek. Of these, threestationswerein FULL attainment of their existing or recommended
aguatic life use designation, two were PARTIAL, and three were NON.
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The stations on Blacklick Creek tributaries were generally al smilar in that the fish communities
were meeting biocriteria benchmarks and the macroinvertebrate communities were not. Diversity
of pollution sensitive macroinvertebratetaxawasrelatively low and facultative or tolerant taxawere
present in higher numbersthan expected. Persistently high bacterial counts, mild nutrient enrichment
and sedimentation at these stations were indications of the increasingly suburbanized nature of this
watershed.

“Unzinger Ditch”, atributary to Blacklick Creek at RM 15.88, was not evaluated during this study,
but was assessed by Ohio EPA (2001). That study found the biological communities to be in non-
attainment of aguatic life uses due to stream channel modifications, toxicity associated with
contaminated sediments, and nutrient enrichment from sewage. The most severe sediment
contamination was found downstream from the discharge and potentia runoff from the Columbus
Steel Drum Company.

CONCLUSIONS AND RECOMMENDATIONS

The 2000 biologica and water quality study of the Big Walnut Creek basin identified various
impairmentsto itsresource quality. Theseimpairments can be traced to anumber of anthropogenic
activitiesand land use practicesoutlined below. A summary of the causesand sourcesof impairment
by stream segment ispresented in Table 2. Verifications of existing Aquatic Life Use, Public Water
Supply, and Recreation use designations and new recommendations based on the findings of this
study are presented in Table 3.

Agricultural and Animal Husbandry Practices

Stream channelizationand removal of thewoody riparian corridor in association with extensivefield
tile drainage was creating conditions unsuitable for healthy aquatic communities. Inorder torestore
the resource quality to these streams, the agricultural activities should be backed away from the
stream channel, the woody riparian corridor should be alowed to revegetate, and aternative
engineering methods for facilitating drainage such as a two stage channel should be explored.

Livestock with unrestricted access to the stream channel creates many of the same problems as
channelization with the addition of animal wastes directly entering the stream. In order to restore
the resource quality to these streams, the livestock should be fenced out of the stream for most of
its length to alow the natural stream and riparian habitat to reestablish.

The over application or inappropriate application of animal wastes to agricultura fields for
fertilization or waste disposal was creating a highly enriched and potentialy toxic conditions in
certain streams. In particular, the upper portions of North Fork Rattlesnake Creek and East Fork
Rattlesnake Creek were impacted by runoff from the land application of chicken manure generated
by Buckeye Egg Farm’s Croton facility. In order to restore the resource quality to these streams,
the application time and amounts should be evaluated to prevent excessive runoff.

8
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Home Sewage Treatment Systems

Poorly operating home sewage treatment systems were identified as one of the mgor contributors
to the widespread occurrence of bacterial countsin excess of the maximum Primary and Secondary
Contact Recreation criteria, dong with elevated nutrient concentrations and oxygen demanding
constituents. In order to restore the resource quality to these streams, a concerted effort should be
made to inspect and repair or connect to central sewers as many of these units as possible.

Land Development and Urban Runoff

The lower Big Walnut Creek basin is either highly urbanized or rapidly suburbanizing. Suburban
devel opment oftenleadsto streamand riparian habitat modifications and sediment runoff that impact
the resource quality. Additionally, when the percentage of impervious surface in an areareachesa
certain point, alterations to the hydrology and increased polluted runoff will severely impact the
biological integrity of astream (Karr & Chu 2000). In order to preserve and restore the resource
quality in this basin, every effort should be made to protect the stream corridors and prevent
excessive sediment runoff in rapidly developing areas and to use a combination of stormwater
retention practices, both onsite and local area catchments, to slow and treat runoff whenever
possible.

Municipal Sewage Collection and Treatment Systems

The wastewater treatment plantsin this basin were generally doing a good job of treating sewage.
However, many systems have inflow and infiltration (1/) problemswhich lead to overloading of the
plant, especialy during wet weather. Permitted WWT Psarelisted under “ Pollutant L oadings: 1976-
1999" adlong with asummary of their operational problems. In order to protect the resource quality
of the streamsin this basin, every effort should be made to correct the WWTPs' |/l problems.

| mpoundments

Stream channels in several places were impounded which slows down stream flow, reduces
reaeration of the stream, and creates monotonous habitat that is unsuitable for many stream
organisms. In addition, if the impounding structure is large enough, it will impede fish and
consequently freshwater mussel migration. In particular, the lowhead dams on the lower Alum
Creek wereidentified as contributing to the impaired biological integrity (Ohio EPA 1999). Inorder
to restore the resource quality on the streams in this basin, the feasibility of removing unnecessary
dams should be investigated.
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Tablel. Aquatic life use attainment status of the Big Walnut Creek basin, June-October, 2000.
The Index of Biotic Integrity (IBI), Modified Index of Well Being (MIwb), and
Invertebrate Community Index (ICI) scores are based on the performance of fish (1B,
MIlwb) and macroinvertebrate communities (ICl). The Qualitative Habitat Evaluation
Index (QHEI) is a measure of the ability of the physical habitat to support biological
communities.

River Mile Attainment
Fish¥/Invert. |BI Miwb ICIP QHEI Status Comment

Big Walnut Creek (02-100)
WWH Use Designation (Existing)
72.5573.6 32 NA LowF* 555 NON Cardington-East Rd.

- [70.7 - - F* - (NON) Waldo-Fulton-Chesterville Rd.
66.6° 34*  NA F* 58.5 NON Prospect-Mt. Vernon Rd.

- /600 - - 42 - (FULL)  ChambersRd.
54.6° 46 8.4 VG 73.0 FULL Stockwell Rd.

52.4°/52.3 38™ 8.0 44 69.5 FULL North Old 3C Rd.
49.07/48.9 46 8.4 46 78.5 FULL Dst. Sunbury
37.2° 32 8.1 34™ 845 PARTIAL Dst. Reservoir
- 1349 - - 40 - (FULL)  SR161
28.5%/28.3 499 102 40 82.0 FULL Dst. MorseRd. WTP, ust. airport trib.
26.7%/27.0 52 938 48 83.5 FULL Dst. airport trib.
EWH Use Designation (Existing)

15.8* 48 10.1 46 84.5 FULL Williams Rd.
7.1°7.0° 48 9.5™ 44" 83.0 FULL SR 317
- /3.6 - - 46 - (FULL) Rowe Rd., dst. Rickenbacker
1.7* 52 9.3® 42  84.0 FULL us23
Castro Run (02-105) WWH Use Designation (Existing)
0.4 - 36™ NA - 57.0 (FULL) Adj. Phillips Rd.
Mill Creek (02-170) WMWH Use Designation (Existing)
1.3% - 40 NA - 70.5 (FULL) Bennington-Harmony Central Rd.
Reynolds Run (02-104) WWMH Use Designation (Existing)
4.9 - 28 NA - 535 N/A PHWH, Turney Center Rd.
0.7 32 NA F* 59.0 NON East Liberty North Rd.
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Table 1. Continued

River Mile Attainment
Fish¥/Invert. |BI Miwb ICIP QHEI Status Comment

Long Run (02-103) WWH Use Designation (Existing)

4.9 - 20* NA - 56.5 (NON) Trimmer Rd.
3.6° 34+ NA F 690 NON Porter Central Rd.
0.7 48 NA G 73.0 FULL Ulery Rd.
Sugar Creek (02-102) WMWH Use Designation (Existing)
5.3% - 46 NA - 71.0 (FULL) Trimmer Rd.
0.1° 46 NA F* 77.0 PARTIAL  Adj. Monkey Hollow Rd.
Culver Creek (02-101) WWMH Use Designation (Existing)
4.5° 38" NA F* 56.5 PARTIAL  Patrick Rd.
3.3 40 NA VG 75.0 FULL Centerburg Rd.
- /0.1 - - VG - (FULL) Near mouth
Tributary to Culver Creek (RM 3.32) (02-336) WMWH Use Designation (Recommended)
0.75/0.1 40 NA G 67.0 FULL Porter Central Rd./Fredricks Rd.
Perfect Creek (02-160) VWWH Use Designation (Existing)
4.7514.9 36™ NA MG™ 715 FULL OldSR 3
1.07/0.1 36™ NA VG 59.0 FULL Near mouth
Rattlesnake Creek (02-150) WWH Use Designation (Existing)
0.1° 37 49 38 66.5 NON Near mouth
North Fork Rattlesnake Creek (02-151) VWWH Use Designation (Existing)
5.8% - 32* NA - 41.0 (NON) Foundation Rd. (E)
4.8% - 40 NA - 58.5 (FULL) North County Line Rd.
3.4° 30* NA G 375 PARTIAL Hartford Rd. (East Crossing)
1.75/0.1 40 NA G 59.5 FULL Near mouth
East Fork Rattlesnake Creek (02-152) WWH Use Designation (Existing)
4.25 - 12* NA - 48.5 (NON) Tagg Rd.
- /1.2 - - LowF - (NON) Dent Rd.
0.2 38" NA LowF 56.0 PARTIAL SR605
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Table 1. Continued

River Mile Attainment
Fish¥/Invert. |BI Miwb ICIP QHEI Status Comment

South Fork Rattlesnake Creek (02-153) WMH Use Designation (Existing)

3.753.0 44 NA MG™ 59.5 FULL Ross Rd./Dent Rd.
0.55/0.2 24*  NA F* 53.0 NON L ongshore Rd.
Prairie Run (02-125) WWH Use Designation (Existing)
0.75/0.4 44 NA F 51.0 PARTIAL  Ust. Sunbury WWTP
Little Walnut Creek (02-140) WWH Use Designation (Existing)

- /194 - - G - (FULL) Blue Church Rd.
7.45 46 NA G 66.5 FULL Dst. E. Br. L Walnut Cr.
3.254.7 30* 6.4* 28 62.0 NON Ust. Cheshire Rd./US 36 & SR 37
Tributary to Little Walnut Creek (RM 9.5) (02-341) WWH Use Designation (Recommended)
1.55 - 38" NA - 68.0 (FULL) Blue Church Rd.
Butler Run (02-141) WWH Use Designation (Existing)
1.25 20 NA F 45.0 NON Wilson Rd.
East Branch Little Walnut Creek (02-142) WMWH Use Designation (Existing)
0.4 - 38" NA - 73.0 FULL Rosecrans Rd.
West Branch Little Walnut Creek (02-143) WWH Use Designation (Existing)

- /15 - - F* - (NON) Twigg-Hupp Rd.
Duncan Run (02-124) WWH Use Designation (Existing)

- /9.0 - - LowF - (NON) Robins Rd.

- /7.3 - - F - (NON) Green-Cook Rd.
5.0 - 30 NA - 57.5 (NON) Duncan Run Rd.

- 127 - - LowF - (NON) Harlem Rd.

Trib. to Big Walnut Creek (RM 32.6) (02-334) WWH Use Designation (Recommended)
0.2 - 34*  NA - 58.5 (NON) Off Cherry Bottom Rd.

12



DSW/EAS 2003-11-10 2000 Big Walnut Creek TSD November 26, 2003

Table 1. Continued

River Mile Attainment
Fish¥/Invert. |BI Miwb ICIP QHEI Status Comment

McKenna Creek (Trib. to B. Walnut Cr. (RM 29.65)) (02-347)
WWH Use Designation (Recommended)
- /0.2 - - F* - (NON) Cherry Bottom Rd.

Rocky Fork (02-123)
WWH Use Designation (Existing)

10.2 32*  NA F 600 NON Ust. Walnut St., ust. trib.
7.1° 38" NA MG™ 60.0 FULL Old SR 161
5.9° 28* NA F 735 NON Thompson Rd.
EWH use Designation (Existing)
3.3°/3.2 36* 74 50 66.0 PARTIAL Clark State Rd.
1.1¥/1.0 46 86 46 810 PARTIAL  Hamilton Rd.

Sugar Run (02-260) WMWH Use Designation (Existing)
0.7¢ 38™ NA MG™ 66.5 FULL Old SR 161

Rose Run (02-252) WWH Use Designation (Existing)
0.5 - 32* NA - 55.5 (NON) Harlem Rd.

Trib. to Big Walnut Creek (RM 27.29) (02-280) WWH Use Designation (Recommended)
0.2F 26* NA P* 53.5 NON Dst. Columbus Airport

Trib. to Big Walnut Creek (RM 27.25) (02-335) Potential PHWH Use Designation
0.1 - 12 NA - 54.5 NA Dst. Columbus Airport

Mason Run (02-122) WWH Use Designation (Existing)
1.45/0.5 28* NA P* 55.5 NON Petzinger Rd./Refugee Rd.

Alum Creek (02-110)
WWH Use Designation (Existing)

56.3% - 46 NA - 475 (FULL) Cardington East Rd.
55.3F 32* NA G 625 PARTIAL SR 529

- /515 - - VG - (FULL)  PhillipsRd.
49.9° 56 NA VG 830 FULL Prospect-Mt. Vernon Rd.
45.5°/ - 47 7.3* - 71.0 (PARTIAL) EastLiberty Rd.
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Table 1. Continued

River Mile Attainment
Fish¥/Invert. |BI Miwb ICIP QHEI Status Comment

Alum Creek (02-110) (Continued)

42.9° 48 8.5 48 89.0 FULL Ust. W. Br. Alum Cr.
- 1426 - - 54 - (FULL) Dst. W. Br. Alum Cr.

22.1°/22.4 43 8.0° 46 70.5 FULL Adj. Cleveland Ave.

19.8° 42 82"% 28 795 PARTIAL Schrock Rd.

13.4°/13.5 38™ 7.6* 32"® 79.0 PARTIAL Innis Park

- 176 - - 24* - (NON) Wolf Park
2.7%13.8 39" 92 28 865 PARTIAL  Ust. Watkins Rd./Refugee Rd.
0.8%/0.7 42 8.9 46 73.0 FULL Williams Rd.
Bunker Run (02-121) WMH Use Designation (Existing)
1.8° 42 NA G 75.0 FULL South Woodbury Rd.
West Branch Alum Creek (02-118) WMWH Use Designation (Existing)
12.3% - 36™ NA - 50.0 (FULL) Waldo-Fulton-Chesterville Rd.
9.99.4 30 NA LowF* 475 NON Waldo-Fulton Rd./Kilbourne Rd.
8.7 40 NA [ 485 PARTIAL  Westfield-Fulton Rd.
3.3 54 NA MG™ 75.5 FULL Shoemaker Rd.
0.6°/0.5 51 87 50 72.0 FULL Worthington-New Haven Rd.
Turkey Run (02-119) WWMH Use Designation (Existing)
3.753.6 32*  NA Low F* 57.0 NON Pompey Rd.
0.1° 34* NA VG 740 PARTIAL Piper Rd.

Big Run (02-112) WMH Use Designation (Existing)
4.852.7 34  NA F* 57.5 NON From Jumper Rd./US36-SR37

Tributary to Alum Creek (RM 25.50) (02-338) VWWVH Use Designation (Recommended)
0.2 - 52 NA - 63.0  (FULL) AfricaRd.

Tributary to Alum Creek (RM 23.47) (02-337) WWH Use Designation (Recommended)
0.8% - 40 NA - 64.0 (FULL) AfricaRd.
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Table 1. Continued

River Mile Attainment
Fish¥/Invert. |BI Miwb ICIP QHEI Status Comment

Spring Run (Trib. to Alum Creek (RM 17.22)) (02-276)
WWH Use Designation (Recommended)

6.05/5.4 24* NA VP* 26.0 NON Maxtown Rd./Blue Heron Rd.
3.7F 28* NA P* 59.0 NON Walnut St.
0.2F 44 NA F* 58.0 PARTIAL Buenos Aires Rd.

“West Spring Run” (Trib. to Alum Creek (RM 17.15)) (02-240)
WWH Use Designation (Recommended)
0.4 - 20* NA - 60.0 (NON) SR3

Kilbourne Run (Trib. to Alum Cr. (RM 16.34)) (02-297)
WWH Use Designation (Recommended)

0.4 - 28* NA - 66.0 (NON) Westerville Rd.

Blacklick Creek (02-130) WMH Use Designation (Existing)

27.1F 20* NA P* 53.5 NON Walnut St.

24.7¢ 34* NA LowF* 76.0 NON SR 161

22.45/23.0 32* NA F 70.5 NON Morse Rd.

20.4° 46 NA G 63.0 FULL Havens Rd.

16.6° 44 8.7 44 70.0 FULL Broad St.

13.7° 46 8.5 MG™ 71.5 FULL Main St.

11.3° 39® 8.0° 48 76.5 FULL Ust Tussing Rd. WWTP
11.14°/11.10 40 7.0 FIF  NA NA Tussing Rd. WWTP mixing zone
11.0° 44 8.6 38 70.0 FULL Dst. Tussing Rd. WWTP
8.8°/8.9 46 94 40 70.5 FULL Refugee Rd.

4.83° 39 8.5 FIF  NA NA Blacklick Estates WWTP mix zone
4.6°/4.5 46 8.9 26* 69.0 PARTIAL Dst. Blacklick Estates WWTP
2.6° 43 84 42 78.0 FULL Ust. Hamilton Rd.

Dysar Run (Trib. to Blacklick Cr. (RM 14.64)) (02-281) WWH Use Designation (Existing)
3.092.1° 40 NA F* 49.0 PARTIAL Railroad bridge/Waggoner Rd.
1.95/1.6 42 NA P* 68.0 NON SR 16

Tributary to Dysar Run (RM 1.67) (02-342) WMH Use Designation (Recommended)
0.2 - 42 NA - 52.0 (FULL) Waggoner Rd.
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Table 1. Continued

River Mile Attainment
Fish¥/Invert. |BI Miwb ICIP QHEI Status Comment

French Run (Trib. to Blacklick Cr. (RM 13.66)) (02-290) WWH Use Designation (Existing)
0.650.7 48 NA F 55.0 PARTIAL  Waggoner Rd.

North Branch French Run (Trib. to French Run (RM 0.33)) (02-291)
EWH Use Designation (Existing)
- /0.2 - - MG - (NON) Behind French Run Elem. Sch.

“LeesCreek” (Trib. to Blacklick Cr. (RM 11.25)) (02-288) WWH Use Designation (Existing)
0.3% - 48 NA - 73.5 (FULL) Ust. SR 256

Tributary to Blacklick Creek (RM 10.36) (02-287) WWH Use Designation (Existing)
0.2 - 42 NA - 70.0 (FULL) Dst. SR 256

“Powell Ditch” (Trib. to Blacklick Cr. (RM 6.50)) (02-286) WWVH Use Designation (Existing)
0.85/0.9 36™ NA P* 49.5 NON Dst. Brice

Ecoregion Biocriteria: Eastern Cornbelt Plains Ecoregion

INDEX - Site Type WWH EWH MWH
IBI - Headwater 40 50 24
IBI - Wading 40 50 24
IBI - Boat 42 48 24
MIlwb - Wading 8.3 94 6.2
MIlwb - Boat 8.5 9.6 5.8
ICI 36 46 22

* Significant departure from ecoregion biocriterion; poor and very poor results are underlined.

ns Nonsignificant departure from biocriterion (#4 1BI or ICI units, #0.5 MIwb units).

a  Fish sampling methods: A=Boat, D=Wading, E=Longline.

b  Narativeevaluation based on qualitative macroinvertebrate sample (E=Exceptional, V G=V ery Good, G=Good,
F=Fair, Low F=Low Fair, P=Poor, and VP=Very Poor).

¢  Macroinvertebrate sample was collected in 2001 and may be replacing a 2000 sample.
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2000 Big Walnut Creek TSD

Table 2. Causes and sources of impairment in the Big Walnut Creek basin.

November 26, 2003

W ater shed

Aquatic LifeUse

Attainment Status (Miles)

Stream Segment Designation Causes of Impairment * Sour ces of Impairment *
[Upper River Mile/Lower River Mile] Full Partial NON
Water shed: [05060001 130], Big Walnut Creek (headwatersto Hoover Dam)
Flow alteration-H
cig Walnut Cres et | e e
(Headwaters to Reynolds Run) WWH 10.84 . T land
[RM 73.60-62.76] Nutrients-M,S Range land-S
' ’ Pathogens-S Home sewage treatment syst.-S
Organic enrichment-S
Big Walnut Creek
(Reynolds Run to Culver Cr.) WWH 941
[RM 62.76-53.35]
Big Walnut Creek
(Culver Cr.to L. Walnut Cr.) WWH 6.4
[RM 53.35-46.95]
Castro Run
[RM 2.3-0.0] WWH 0.9
Mill Creek
[RM 2.2-0.0] WWH 2.2
Habitat alteration-H Channelization-H
Revnolds Run Flow alteration-H Nonirrigated crop prod.-H
[Reli//I 5,5-0.0] WWH 1.0 Pathogens-M Removal of riparian veg.-M
T Siltation-M Range land-M
AmmoniaS Home sewage treatment syst.-S
Long Run Flow alteration-H Nonirrigated crop prod.-H
[RM 6.4-0.0] WWH 215 2.75 Pathogens-S Range land-S

17




DSW/EAS 2003-11-10

2000 Big Walnut Creek TSD

Table 2. Causes and sources of impairment in the Big Walnut Creek basin.

November 26, 2003

W ater shed

Aquatic LifeUse

Attainment Status (Miles)

Stream Segment Designation Causes of Impairment * Sour ces of Impairment *

[Upper River Mile/Lower River Mile] Full Partial NON

Sugar Creek Flow ateration-H _—

[RM 8.0-0.0] WWH 1.0 1.0 Pathogens-S Nonirrigated crop prod.-H
Flow alteration-H

Culver Creek Orga_xnlc enrichment-H Nonirrigated crop prod.-H

WWH 39 11 Nutrients-M

[RM 7.5-0.0] : Home sewage treatment syst.-M
Ammonia-M
Pathogens-S

Trib. to Culver Cr. (RM 3.32)

[RM 6.06-0.0] WWH 10

Perfect Creek

[RM 7.0-0.0] WWH 50

Rattlesnake Creek Flow alteration-H

[RM 4.5-0.0] WWH 1.0 MetasM.S Source unknown
Habitat alteration-H
Nutrients-H N

- Channelization-H

N. Fk. Rattlesnake Creek Siltation-M X

[RM 7.0-0.0] WWH 375 1 1% 07| Ammonia-M Seprage ggocﬁ'“ od.S
Organic enrichment-M 9 P prod.
Pathogens-S
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2000 Big Walnut Creek TSD

Table 2. Causes and sources of impairment in the Big Walnut Creek basin.

November 26, 2003

W ater shed

Aquatic LifeUse

Attainment Status (Miles)

Stream Segment Designation Causes of Impairment * Sour ces of Impairment *

[Upper River Mile/Lower River Mile] Full Partial NON
Habitat alteration-H
Organic enrichment-H Channelization-H
Ammonia-H Septage disposal-H

FRI\T(S s‘étg]%n ake Creek WWH 0.7 4.0 Nutrients-H Range grazing-riparian-H

T Siltation-H Land development-H

Suspended solids-H Home sewage treatment syst.-H
Pathogens-S
Siltation-H

S. Fk. Rattlesnake Creek WWH 21 21 Suspended solids-M Land development-H

[RM 6.5-0.0] ’ ’ Nutrients-S Range grazing-upland-M
Pathogens-S

Prairie Run Haitat alteration-H Channelization-H

[RM 3.6-0.0] WWH 0.5 Siltation-H Urban runoff-H

T Pathogens-M

Little Walnut Creek Flow alteration-H Dam construction-H

[RM 11.5-0.0] WWH 3.85 6.05 Cause Unknown-H Source unknown-H

Trib.toL. Walnut Cr. (RM 9.5)

[RM 3.05-0.0] WWH 10
Habitat alteration-H Channelization-H

Butler Run WWH 10 Siltation-H Nonirrigated crop prod.-H

[RM 2.0-0.0] ‘ organic enrichment-S Removal of riparian veg.-M
Pathogens-S Range land-M

E. Br. L. Walnut Creek

[RM 1.8-0.0] WWH 0.9
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Table 2. Causes and sources of impairment in the Big Walnut Creek basin.

November 26, 2003

W ater shed

Aquatic LifeUse

Attainment Status (Miles)

Stream Segment Designation Causes of Impairment * Sour ces of Impairment *
[Upper River Mile/Lower River Mile] Full Partial NON
Organic enrichment-H
W. Br.L.Walnut Creek WWH 38 AmmoniaM,S Home sewage treatment syst.-H
[RM 4.4-0.0] ’ Nutrients-M Agriculture-H
Pathogens-M,S
. . Channelization-H
Habitat alteration-H Home sewage treatment syst.-H
Duncan Run WWH 95 | SltationH Removal of riparian veg.-M
[RM 10.6-0.0] ~ | Pathogens-H,M,S oV P €g.
) Nonirrigated crop prod.-M
Nutrients-M

Range land-M

Watershed: [05060001 140], Big Walnut Creek (downstream Hoover Dam to upstream

Alum Creek); Blacklick Creek

Big Walnut Creek

Thermal modifications-H

(Hoover Res. Dam to Rocky Fork) WWH 775 | 155 Ammonia-S Ust. impoundment-H
Nutrients-S Urban runoff-S

[RM 37.6-28.3]
Pathogens-S

Big Walnut Creek

(Rocky Fork to Alum Cr.) WWH-EWH 13.0

[RM28.30-15.31]

Trib. to B. Walnut Cr. (RM 32.6) Unknown-H

[RM 2.69-0.0] WWH 1.0 Unknown-H Urban runoff-S
Pathogens-H

McKenna Creek WWH 10 Nutrients-H Urban runoff-H

[RM 3.16-0.0] ‘ Suspended solids-S Home sewage treatment syst.-H
Ammonia-S
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2000 Big Walnut Creek TSD

Table 2. Causes and sources of impairment in the Big Walnut Creek basin.

November 26, 2003

W ater shed

Aquatic LifeUse

Attainment Status (Miles)

Stream Segment Designation Causes of Impairment * Sour ces of Impairment *
[Upper River Mile/Lower River Mile] Full Partial NON
Pathogens-H,S Home sewage treatment syst.-
Siltation-M H,M
Rocky Fork Nutrients-M Land development-H
[RM 13.0-0.0] WWH-BEWH 215 4.6 3.95 Ammonia-S Range land-M
Habitat alterations-S Package plants-M
MetalsM Contaminated sediments-M
Sugar Run
[RM 5.83-0.0] WWH 10
Rose Run Habitat alterations-H Channelization-H
[RM 3.4-0.0] WWH 1.0 Flow aterations-S Land development-H
T Siltation-S Urban runoff-M
Flow alteration-H
Habitat alteration-H
Pathogens-M Land development-H
. Priority organics-M Urban Runoff-H
[TFgl'\;" ;%_%'Sf’ alnut Cr. (RM 27.29) WWH 10 | MetasHM.S Channelization-M
R Organic enrichment-S Removal of riparian veg.-H
AmmoniaS Contaminated sediments-H
Nutrients-S
Siltation-S
Trib. to B. Walnut Cr. (RM 27.25)
[RM 0.13-0.0] PHWH
Flow alteration-H
Mason Run Habitat alteration-M L.and development-H
WWH 1.0 A Urban runoff-H
[RM 1.9-0.0] Siltation-M o
Channelization-M
Pathogens-M
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Table 2. Causes and sources of impairment in the Big Walnut Creek basin.

November 26, 2003

W ater shed

Aquatic LifeUse

Attainment Status (Miles)

Stream Segment Designation Causes of Impairment * Sour ces of Impairment *
[Upper River Mile/Lower River Mile] Full Partial NON
Am”_“’”' aH Home sewage treatment syst.-H
NutrientsH Minor muni. point source-H
Blacklick Creek WWH 175 39 6.6 Organic enrichment-H Manure lagoons-M
[RM 28.0-0.0] Pathogens-M . .
e Contaminated sediments-M
Sitation-M Land development-M
Priority organics-M P
“Unzinger Ditch” Contaminated sediment-H Industrial site runoff-H
Trib. to Blacklick Cr. (RM 15.88) LRW-WWH 11 Nutrient enrichment-H Raw sewage discharge-H
[RM 1.1-0.0] Habitat alterations-H Channelization-H
Siltation-H Land development-H
Pathogens-S
Dysar Run Metals-S Urban runoff-M
WWH 115 1.85 - . Home sewage treatment syst.-S
[RM 4.98-0.0] Priority organics-S s
; ; Channelization-S
Organic enrichment-S Contaminated sediments-S
Habitat alterations-S
Trib. to Dysar Run (RM 1.67)
[RM 1.88-0.0] WWH 0.7
_— Land Development-H
Fé&”%hzzf‘ono] WWH 10 Spton Urban runoff-H
' ’ 9 Home sewage treatment syst.-M
Unknown-H
FlFél\Iiré gfg%?h Run EWH 1.0 g;ﬁgo‘g":&';\'ﬂ Urban runoff-M
- 9 Home sewage treatment syst.-M
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Table 2. Causes and sources of impairment in the Big Walnut Creek basin.

November 26, 2003

Water shed
Stream Segment
[Upper River Mile/Lower River Mile]

Aquatic LifeUse
Designation

Attainment Status (Miles)

Full Partial NON

Causes of Impairment *

Sour ces of Impairment *

“LeesCreek”
Trib. to Blacklick Cr. (RM 11.25)
[RM 4.28-0.0]

WWH

0.8

Trib. to Blacklick Cr. (RM 10.36)
[RM 3.62-0.0]

WWH

0.8

“Powell Ditch”
Trib. to Blacklick Cr. (RM 6.50)
[RM 3.43-0.0]

WWH

1.0

Habitat alterations-H
Siltation-M
Pathogens-M

Land development-H

Urban runoff-H

Home sewage treatment syst.-M
Removal of riparian veg.-M

Water shed: [05060001 150], Alum C

reek (headwatersto Alum Creek Dam)

Habitat alteration-H
Unknown cause-H

Removal of riparian veg.-H

Alum Creek Siltation-M Unknown source-H
(Headwatersto W. Br. Alum Cr.) WWH 101 34 Organic enrichment-M T
. Channelization-M

[RM 56.3-42.8] Ammonia-M Nonirrigation crop prod.-M
Nutrients-M 9 b prod.
Pathogens-S

Alum Creek

(W. Br. Alum Cr. to Alum Creek WWH

L ake Dam) (RM 42.80- 3.3

[RM 42.8-26.7] 39.50)

Bunker Run

[RM 2.5-0.0] WWH 23
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Table 2. Causes and sources of impairment in the Big Walnut Creek basin.

November 26, 2003

W ater shed

Aquatic LifeUse

Attainment Status (Miles)

Stream Segment Designation Causes of Impairment * Sour ces of Impairment *
[Upper River Mile/Lower River Mile] Full Partial NON
Flow alteration-H
Habitat alteration-H
Siltation-M -
; . i Nonirrigated crop prod.-H
W. Br. Alum Creek WWH 195 | 855 | 180 |OrganicenrichmentM Channelization-H
[RM 12.3-0.0] Nutrients-M Range land-M
Pathogens-S g
Metals-S
Ammonia-S
Flow alteration-H
Turkey Run Nutrients-M Nonirrigated crop prod.-H
[RM 7.0-0.0] WWH 19 2.9 Organic enrichment-M Range land-M
Pathogens-S
Nutrients-H
Big Run WWH 26 Siltation-M Nonirrigated crop prod.-H
[RM 4.8-0.0] ’ Organic enrichment-M Pasture land-M
Pathogens-S

Water shed: [05060001 160], Big Wal

nut Creek (Alum Creek to mouth); Alum Creek (d

ownstream Alum Creek Dam to mouth)

Big Walnut Creek

[RM 26.7-19.9]

(Alum/Blacklick Cr. to Scioto R.) EWH 15.3
[RM 15.3-0.0]

Alum Creek

(Alum Creek Dam to Columbus WWH 6.8
Boundary) ’
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Table 2. Causes and sources of impairment in the Big Walnut Creek basin.

November 26, 2003

W ater shed

Aquatic LifeUse

Attainment Status (Miles)

Stream Segment Designation Causes of Impairment * Sour ces of Impairment *
[Upper River Mile/Lower River Mile] Full Partial NON
Siltation-H
Organic enrichment-H
Alum Creek Flow alteration-H b?ggndgr?lo?ﬁ Eent-H
(Columbus Boundary to Big Walnut WWH 205 1765 Direct h_ab|tat alteration-H Impoundment-H
Creek) Ammonia-M Channelization-H
[RM 19.9-0.0] Cadmium-M Storm sawers-M
Priority organics-M
Pathogens-S
Trib. to Alum Cr. (RM 25.50)
[RM 2.8-0.0] WWH 0.7
Trib. to Alum Cr. (RM 23.47)
[RM 3.8-0.0] WWH 13
Habitat alterations-H
. Pathogens-M
Spring Run Moot Urban runoff-H
[RM 7.2-0.0] WWH 195 | 405 | SlationS Channelization-H
Organic enrichment-S
Ammonia-S
. . . Urban runoff-H
W. Spring Run WWH 31 Habitat alter_atlons-H Channelization-H
[RM 3.1-0.0] Flow aterations-H
Natural-M
Kilbourne Run Organic enrichment-H
WWH 1.0 Pathogens-M Urban runoff-H
[RM 2.64-0.00] d
' ’ Siltation-S

1 The magnitude (i.e. relative contribution) of the cause or source of impairment is estimated as follows: H-High magnitude, M-moderate magnitude, S-Slight

magnitude, T-identifies athreat.
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Table 3. Waterbody use designations for the Big Wanut Creek basin. Designations based on the
1978 and 1985 water quality standards appear as asterisks (*). Designations based on
Ohio EPA biological field assessments appear asaplussign (+). Designations based on
the 1978 and 1985 standards for which results of a biological field assessment are now
available are displayed to the right of existing markers. Designated uses based on results
other than Ohio EPA biological dataare marked withan circle (0). A delta()) indicates
a new recommendation based on the findings of this report.

Use Designations
Aquatic Life Habitat | Water Supply| Recreation
S|W]E|M] SIC|L| P| A| I Pl S
Water Body Segment RIW|WIW| SIWIRIW| W] W V?/ Cc|C
W|H|H|W|H]|H|W S| S| S R|R
Big Walnut Creek
Williams Rd. (RM 15.8) to the mouth + + | + +
Delaware-Morrow county line to Hoover Res. * |+ + | + +
Hoover Reservoir * o| + ] + +
At RM 32.64 + o| +| + +
At RM 51.4 + o| +| + +
All other segments + + | + +
Alum Creek
Headwaters to Alum Creek Res. (RM 39.0) * |+ + | + +
At RM 26.60 + o| +| + +
At RM 21.20 + o| +| + +
All other segments + + | + +
Kilbourn Run (Trib. to Alum Creek (RM 16.34)f
Entire length > T T Iyl Iyl
“West Spring Run” (Trib. to Alum Creek (RM 17.15])
Entire length )} | | | | | | )| )l | )l
Spring Run (Trib. to Alum Creek (RM 17.22))
Entire length > T T Iyl Iyl
Tributary to Alum Creek (RM 23.47)
Entire length IS I I O O R Y DY B Y
Tributary to Alum Creek (RM 25.50)
Entire length IS I I O O R Y DY B Y
Big Run
Entire length I S T O T T e R I
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Water Body Segment

Use Designations

Aquatic Life Habitat

Water Supply

Recreation

Sow

E
W
H

s|c|L
w| s|w|r
H| H[w

Pl A
W| W
S| S

I
W
S

B
W

P
C
R

S
C
R

West Branch Alum Creek
At RM 5.57
All other segments
Turkey Run
Entire length
Bunker Run
Entire length
Blacklick Creek
Entire length

Entire length

Tributary to Blacklick Creek (RM 10.36)
Entire length

Tributary to Blacklick Creek (RM 11.25)
Entire length

Entire length

Entire length

Entire length
Tributary to Dysar Run (RM 1.67)
Entire length
Mason Run
Headwatersto Fifth Ave. (RM 6.1)
Fifth Ave. to 1-70 (RM 1.9)
[-70 to mouth
Tributary to Big Walnut Creek (RM 27.29)
Entire length

Rocky Fork

French Run (Trib. to Blacklick Creek (RM 13.66))

Dysar Run (Trib. to Blacklick Creek (RM 14.64))

| el
| el

|1+

“Powell Ditch” (Trib. to Blacklick Creek (RM 6.50))
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North Branch French Run (Trib. to French Run (RM 0.33))

+
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I I I B R Y
I O O I I B
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Aquatic Life Habitat | Water Supply| Recreation
Water By Segment = | w|wlw| s|wlel wlw|wl|8|cl|c
Wl H|H|W|HIH|W S| S| S R|R
Headwaters to US 62 (RM 5.1) +| + + | + +
US 62 to Gahanna (RM 1.5) + + + | + +
Gahanna (RM 1.5) to the mouth + + | + +
Rose Run
Entire length + + | + +
Sugar Run
Entire length + + | + +
McKenna Creek (Trib. to Big Walnut Creek (RM 29.65))
Entire length D DRED) D
Tributary to Big Walnut Creek (RM 32.60)
Entire length D DRED) D)
Duncan Run
AtRM 0.68 *[+ o | */+| */+ *[+
All other segments *[+ 4| )+ *[+
Little Walnut Creek
Entire length *[+ 4| )+ *[+
Butler Run
Entire length *[+ 4| )+ *[+
East Branch Little Walnut Creek
Entire length *[+ 4| )+ *[+
Tributary to Little Walnut Creek (RM 9.5)
Entire length D DRED) D
West Branch Little Walnut Creek
Entire length *[+ 4| )+ *[+
Prairie Run
Entire length + ot )|t
Rattlesnake Creek
Entire length + + | + *[+




DSW/EAS 2003-11-10 2000 Big Walnut Creek TSD November 26, 2003

Use Designations
Aquatic Life Habitat | Water Supply| Recreation
Water By Segment = | w|wlw| s|wlel wlw|wl|8|cl|c
Wl H|H|W|HIH|W S| S| S R|R
North Fork Rattlesnake Creek
Entire length + + | + *[+
East Fork Rattlesnake Creek
Entire length + + | + *[+
South Fork Rattlesnake Creek
Entire length + + | + *[+
Perfect Creek
Entire length + + | + *[+
Culver Creek
Entire length + + | + *[+
Tributary to Culver Creek (RM 3.32)
Entire length D DRED) D
Sugar Creek
Entire length + + | + *[+
Long Run
Entire length + + | + *[+
Reynolds Run
Entire length + + | + *[+
Mill Creek
Entire length + + | + *[+
Castro Run
Entire length + + | + *[+
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STUDY AREA DESCRIPTION

Setting

Big Walnut Creek rises in Morrow County approximately 1.25 miles southeast of Mt. Gilead and
immediately south of U.S. Route42. The stream flows due south across Morrow County, entering
Delaware County south of Pagetown. Continuing due south, it enters the Hoover Reservoir at
Galena. Big Walnut Creek reappears south of the reservoir dam, flowing through Gahanna, thence
to the east of the Port Columbus I nternational Airport before bisecting the communitiesof Whitehall
and Reynoldsburg. The stream turns southwest, flowing to the confluence with the Scioto River
approximately .25 mile south of the Pickaway County line. The elevation of Big Walnut Creek at
its source is 1165 feet. Elevation at its confluence with the Scioto River is 667 feet. Average
gradient for the mainstemis 7.0 feet/mile. Theland areadrained by the Big Walnut system is556.7
square miles. This study area included the entire mainstem and selected tributaries between its
source and confluence. The very largest portion of the watershed, upstream of the reservair, lies
to the east of the mainstem. With the exception of Prairie Run, all notable tributaries above the
reservoir enter Big Walnut Creek from higher elevations to the east. Downstream of the reservoir,
tributaries enter the mainstem from both east and west. Two major tributaries, Alum Creek and
Blacklick Creek conjoin with Big Walnut at Three Rivers Park. Three tributaries included in the
study area exceeded an average gradient of 40 ft./mile. They are: Bunker Run - 44.4 ft./mile; Light
Creek - 43.1 ft./mile, and East Branch of the Little Walnut -101.1 ft./mile. Thislatter stream rises
on the Broadway Moraine, west of the mainstem.

Climate

The study areaclimateisone of cold wintersand warm summerswith precipitationthroughthe year,
enabling forest growth and crop production. Theinteraction of contrasting air masses from source
regions north and south are largely responsible for the area’ s weather phenomena. Winter brings
dry and cold continental (cP) air massesfrom Canada. Summer sees more frequent, moist maritime
tropical (mT) ar masses from the Gulf of Mexico. The interaction of these contrasting air masses
may produce both violent thunderstorms (and tornados) with heavy precipitation or more lengthy
and gentle precipitation events. The Koppen-Geiger climate code for the study areais Cfa- “Warm
temperate climate, mean temperature of coldest month 64.4 degrees F down to 26.6 degrees F;
sufficient precipitation in all months, warmest month mean over 71.6 degrees F’ (Strahler, 1963).

Watershed climate statistics from the Delaware and Franklin County portions of the Big Walnut
study area are quite similar. The total average annual precipitation recorded in Delaware County
for theyears 1961 - 1990 was 37.23 inches. Of thistotal, 21.71 inches (58%) normally fallsin April
through September. An average of 41 thunderstorms occurs throughout the year, with most
appearing in July. Inlate summer and fall large hurricane systems originating in the Caribbean and
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moving north along the East Coast may extend into central Ohio, bringing moist air and rain to the
Big Walnut Creek watershed.

Ecor egions

Withsmall exception, the study arealieswithin the Loamy High Lime Till Plains of the Eastern Corn
Belt ecoregion. Thissub-ecoregionischaracterized by till plains of level to rolling terrain with low
gradient streams, ground moraines, end moraines and glacial outwash features. Soils are derived
fromloamy, limey glacial depositsof the Wisconsin age. Ingeneral, these soilsshow better drainage
characteristics and more natural fertility than Easter Corn Belt soils encountered north of the
Morrow County line (Omernik & Gallant, 1988).

Geology

The Illinoisan and Wisconsin glacia periods strongly influenced the land forms, soil types, and
stream substrates of the study area. Termina and ground moraines are both present in the Big
Walnut watershed. The Powell Moraine extends generally northeast from Powell to Sunbury and
then aong the west side of Big Walnut Creek to the Morrow County line (Soil Survey of Delaware
County). The constituents of glacial depositional features and study area substrates also reflect the
Mississippian system sedimentary bedrock which underlies the Big Walnut watershed. Bedford
Shale, Berea Sandstone, Sunbury Shale, and Cuyahoga Sandstone are present and visibly exposed
as aternating beds in both the Big Walnut and Rocky Fork Creek corridors. Similar glaciofluvia
depositsare present in the Big Walnut system. They appear in lower level substrates below recent
alluvium and on stream terraces. Large amounts of rounded shale fragments and some sandstone
fragmentsare present along Alum Creek and Big Walnut Creek (Soil Survey of Delaware County).

Soils

Theinteraction of bedrock geology, climate, dope-topography, flora, fauna, and the passage of time
produced the soils of the Big Walnut Creek study area. Within the Franklin County portion of the
Big Walnut system, the Bennington - Pewamo association, formed in glacial tills, predominates both
east and west of the flood plain proper. Upstream of the Delaware County line, the Bennington-
Pewamo associ ation continues on upland areasto the Big Walnut’ s source in Morrow County. The
Bennington soils are seen on flats, low knolls and ridges while the Pewamo soils are found in
depressions and concavities of the landscape.

Land use on the Bennington - Pewamo association is limited by seasonal wetness, ponding, slow or
moderately slow permeability, and low strength. Tiles and surface drains are commonly used. The
Soil Survey of Franklin County notes that both Bennington and Pewamo soils are severely limited
for sanitary facilities because of their slow permeability, seasonal wetness, and low strength. The
survey states that in areas of this association, “Sanitary facilities should be connected to central
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sawers and treatment facilities’.

Withintheflood plain corridors, the most commonly observed association isthe M edway-Genesee-
Sloan formed in moderately textured recent aluvium. Each of these soils has a silt loam surface
layer and high available water capacity. The Medway soils occur in broad areas of the flood plain.
Narrow strips of Genesee soil are seen adjacent to streams while the Sloan soils are encountered in
depressions. Flooding hazard and seasonal wetness are the chief land use limitations of this soil
association. County soil surveysobservethat Medway, Genesee, and Sloan soilsareseverely limited
for sanitary facilities due to frequent flooding, wetness and or Slow permeability.

South of Three Rivers Park and to the confluence, Big Walnut Creek flows between areas of the
Crosby-Kokomo-Celina soil association. Due to limitations posed by seasonal wetness and slow
permesability, The Soil Survey of Franklin County recommends that “Sanitary facilities should be
connected to central sewers and treatment facilities, wherever possible’.

The erosion potential of Big Walnut watershed soils is partly a function of soil structure,
permeability and the percentage of silt, sand and organic matter. One measure of erosion which
takes these factors into account is Factor K, one of six used in the Universal Soil Loss Equation
(USLE) to predict the average annual rate of soil loss by sheet and rill erosion in tons per acre per
year. Thevaluesof K rangefrom 0.05t0 0.69. The higher the value the more susceptibleisthe soil
to sheet and rill erosion. The highest K valueswithin the Big Walnut watershed are associated with
the Bennington soils (.43) which are predominant on extensive upland areas in Franklin, Delaware,
and Morrow counties, and the Crosby soils (.43) which flank Alum Creek (west of the flood plain,
downstream from Bexley) and Big Walnut Creek, downstream of Three Rivers Park.
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Tabled4.  Streamcharacteristicsand identified pollution sourceswithin the 2003 Big Walnut Creek

study area.
Length AverageFall DrainageArea Non-point Source Point Sour ces
Stream (Miles)  (Feet/Mile) (Square Miles) Pallution Categories
Big Walnut Creek
74.2 7.0 556.7 urban runoff Marengo WWTP
storm sewers GalenaWWTP
sanitary sewers Columbus Hap Cremean WTP
construction sites Columbus Parsons Ave. WTP
surface runoff
home sewage tr. syst.
Alum Creek
55.8 7.4 200.7 urban runoff Westerville WTP
storm sewers Delaware Co. Alum Ck. WWTP
sanitary sewers Ohio-American Water.Huber
construction sites -Ridge WTP
surface runoff Ohio-American Water Huber
channelization -Ridge WWTP

in place pollutants  ASARCO (via American Ditch)
home sewage tr. syst.

West Branch Alum Creek

11.8 7.7 29.64  crop production Ashley WTP
livestock Ashley WWTP
pasture

oil-gas production

Turkey Run

7.0 114 11.26  crop production
livestock
pasture
oil-gas production

Bunker Run

2.5 44.4 472 crop production
livestock
pasture
oil-gas production

Big Run
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34 16.8 10.54  urban
storm sewers
sanitary sewers
construction sites
surface runoff

Bliss Run
15 28.7 2.64 urban
storm sewers
sanitary sewers
construction sites
surface runoff

Rocky Fork
13.0 22.8 28.06 stormsewers Westerville Estates MHP WWTP
sanitary sewers Taylor Estates MHP WWTP
construction sites Windrush MHPWWTP viatrib.
surface runoff
home sewage tr. syst.

Long Run

6.4 26.1 7..56 crop production
livestock
pasture
urban
channelization

Castro Run

2.3 35.6 3.04 crop production
livestock
pasture

Mill Creek

2.2 37.7 6.58 crop production
livestock
pasture

Light Creek
3.5 43.1 2.56 crop production
livestock
pasture

Reynolds Run
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55 335
Little Walnut Creek
11.5 24.8

East Branch Little Walnut
1.8 101.1

West Branch Little Walnut

4.4 9.7
Butler Run

2.0 135
Sugar Creek

8.0 25.3

2000 Big Walnut Creek TSD

6.12

32.06

2.00

6.10

5.52

7.30

35

crop production
livestock
pasture

crop production

urban

storm sewers

sanitary sewers
construction sites
surface runoff

industrial land treatment
home sewage tr. syst.

crop production
urban

storm sewers
sanitary sewers
construction sites
surface runoff

crop production
urban

storm sewers
sanitary sewers
construction sites
surface runoff

urban

storm sewers
sanitary sewers
construction sites
surface runoff

crop production
livestock
pasture

urban

November 26, 2003
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Perfect Creek
7.0 20.6

8.90

Rattlesnake Creek (length includes N. Fork)

9.7 18.1

East Fork Rattlesnake Creek
45 19.5

South Fork Rattlesnake Creek
35 12.3

North Fork Rattlesnake Creek
6.7 13.1

Prairie Run
3.6 20.5

21.22

3.80

7.02

12.20

4.42
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crop production
urban

storm sewers
sanitary sewers
construction sites
surface runoff

crop production
urban

sanitary sewers
storm sewers
construction sites
surface runoff

crop production
urban

sanitary sewers
storm sewers
construction sites
surface runoff

crop production
urban

sanitary sewers
storm sewers
construction sites
surface runoff

crop production
urban

storm sewers
sanitary sewers
construction sites
surface runoff

urban

November 26, 2003

Morning View Care C. WWTP

Sunbury WTP via storm sewer
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Culver Creek

7.5 24.7
Duncan Run

10.6 28.3
Mason Run

7.0 10.4
Blacklick Creek

25.5 15.5

2000 Big Walnut Creek TSD

12.96

16.86

12.40

61.3

storm sewers
sanitary sewers
construction sites
surface runoff

industrial land treatment

crop
livestock
pasture
urban

crop production
urban

storm sewers
sanitary sewers
construction sites
surface runoff

home sewage tr. syst.

urban

storm sewers
sanitary sewers
construction sites
surface runoff

crop production
urban

sanitary sewers
storm sewers
construction
surface runoff
channelization

stream bank modification

bridge construction
home sewage tr. syst.

November 26, 2003

Sunbury WWTP

Lake of the Woods WTP

JWSD Wengert Rd. WWTP

Tussing Road WWTP
Blacklick Estates WWTP
American Electric Power
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Nonpoint Sour ce | ssues

Traveling upstreamin the study areafrom Franklin County into Delaware County, nonpoint sources
transition from typically urban impervious surface runoffs and aged combined sewer systems to
runoff from arapidly developing, yet still predominantly rural - agricultural landscape.

Land use changes within the study areaover 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
increase of 7%. Delaware County increased from 66,929 in 1990 to an estimated 103,679 residents
- an of increase of 55%.

In contrast to Delaware County, the Franklin County portion of the watershed is highly urbanized
or rapidly suburbanizing. Agricultural practices or lands are gradually becoming not a significant
source of nonpoint source pollutants. Of greater weight are surface runoffs from an extensive road
and highway network, overflows of combined sanitary-storm sewer systems, poorly treated
dischargesfrom home sewagetreatment systems, urban runoff (fromdriveways, parking lots, roofs,
home and lawns) and the likely improper disposal and leakage into storm drains and tributaries of
home, business and small industry by-products including paints, lawn and garden chemicals,
restaurant greases, soaps, cleaning products, vehicle lubricants and cleaning solvents.

The sanitary sewer systemfor the City of Columbus consistsof both combined and separate sewers.
There is one permitted regulator discharge and relief structure overflow in the system known as a
combined storm and sanitary sewer overflow (CSO) that discharge to Alum Creek at RM 7.00.
Thereare 25 documented sanitary sewer relief locationsin the lower Alum Creek watershed. These
“relief” sewers constitute separate sanitary sewer overflows (SSOs) and are designed to discharge
directly to a storm sewer or open waterway when the level in the “relief” sewer reaches a certain
elevation.

Dramatic increasesin automobile and truck registration accompanies increased need for additional
roads, laneexpansions, driveways, parking and other impervioussurfacesinthewatershed. Between
the years 1990 and 1999, motor vehicle registrations increased markedly in both Delaware and
Franklin Counties (Table 5).
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Table5. Increasein registered cars and light trucks, Franklin and Delaware Counties, 1990 -

1999.
DELAWARE FRANKLIN
Y ear 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%
METHODS

All chemica, physical, and biologica field, laboratory, data processing, and data andyss
methodologies and procedures adhere to those specified in the Manual of Ohio EPA Surveillance
Methods and Quality Assurance Practices (Ohio Environmental Protection Agency 1989a) and
Biological Criteriafor the Protectionof Aquatic Life, Volumesl-111 (Ohio Environmental Protection
Agency 19873, 1987b, 1989b, 1989c), and The Qualitative Habitat Evaluation Index (QHEI):
Rationa e, Methods, and Application(Rankin 1989, 1995) for aguatic habitat assessment. Chemical,
physical and biological sampling locations are listed in Table 6.

Table 6. Sampling locations in the Big Walnut Creek study area, 2000 (C - conventional water
chemistry, E - effluent water chemistry, S- sediment, D - Datasonde® continuous monitors,
M - macroinvertebrates, F - fish).

Stream Type of USGS 7.5 minute
River Mile Sampling Latitude/L ongitude L andmark Quadrangle M
Big Walnut Creek (02-100)

73.6 CM 40°29'50"/82°48'11" Cardington-East Rd. Marengo

72.5 F 40°28'49"/82°47'58" Cardington-Chesterville Rd. Marengo

70.7 CM 40°27'41"/82°48'15" Waldo-Fulton-Chesterville Rd. Marengo

66.6 CSMF 40°24'47"/82°48'19" Prospect-Mt. Vernon Rd. Marengo

61.9 C 40°22'27"/82°48'46" West Liberty-Mt. Vernon Rd. Olive Green
60.0 M 40°20'17"/82°49'04" Chambers Rd. Olive Green
54.6 CM,F 40°16'53"/82°50'00" Stockwell Rd. Olive Green
52.4 CD,F 40°15'28"/82°50'33" North Old 3C Rd. Olive Green
52.3 M 40°15'24"/82°50'33" North Old 3C Rd. Olive Green
49.0 C,SF 40°13'37"/82°51'47" Dst. Sunbury Sunbury

48.9 M 40°13'21"/82°52'10" Dst. Sunbury Sunbury

37.2 CM,F 40°06'11"/82°53'02" Dst. Hoover Reservoir NE Columbus
34.9 C,SDM 40°04'45"/82°53'33" SR 161 NE Columbus
28.5 F 40°00'55"/82°52'39" Dst. Morse Rd. WTP NE Columbus
28.3 CM 40°00'44"/82°52'34" Dst. Morse Rd. WTP NE Columbus
27.0 C,SM 39°59'47"/82°51'57" Dst. airport tributary Reynoldsburg
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Table 6. Sampling locations in the Big Walnut Creek study area, 2000 (C - conventional water
chemistry, E - effluent water chemistry, S- sediment, D - Datasonde® continuous monitors,
M - macroinvertebrates, F - fish).

Stream Type of USGS 7.5 minute
River Mile Sampling Latitude/L ongitude L andmark Quadrangle M
26.7 F 39°59'41"/82°51'38" Dst. airport tributary Reynoldsburg
15.8 C,SM,F 39°52'58"/82°54'56" Williams Rd. SE Columbus
7.1 CD,F 39°49'58"/82°59'32" SR 317 Lockbourn
7.0 M 39°49'55"/82°59'36" SR 317 Lockbourn
3.7 C 39°48'40"/82°58'30" Rowe Rd. Lockbourn
3.6 M 39°48'37"/82°58'32" Rowe Rd. Lockbourn
17 C,SM,F 39°48'26"/82°59'41" us23 Lockbourn
Castro Run (02-105)

0.4 CF 40°25'53"/82°47'52" Adj. Phillips Rd. Marengo
Mill Creek (02-170)

16 C 40°23'32"'/82°47'04" Kanable Rd. Marengo
13 F 40°23'38"/82°47'21" Bennington-Harmony Central Rd. Marengo
Light Creek (02-171)

0.1 C 40°23'31"/82°47'05" Ust. Kanable Rd. Marengo
Reynolds Run (02-104)

4.9 F 40°22'06"/82°45'47" Turney Center Rd. Olive Green
0.7 CM,F 40°21'45"/82°48'24" East Liberty North Rd. Olive Green
Long Run (02-103)

4.9 F 40°20'48"/82°46'32" Trimmer Rd. Olive Green
4.3 C 40°20'48"/82°46'57" SR 656 Olive Green
3.6 CM,F 40°20'25"/82°47'36" Porter Central Rd. Olive Green
0.7 CM,F 40°19'31"/82°48'43" Ulery Rd. Olive Green
Sugar Creek (02-102)

5.3 CF 40°19'36"/82°46'35" Trimmer Rd. Olive Green
0.1 CM,F 40°17'11"/82°49'29" Adj. Monkey Hollow Rd. Olive Green
Culver Creek (02-101)

4.5 CM,F 40°17'38"/82°48'13" Patrick Rd. Olive Green
3.3 CM,F 40°16'56"/82°48'22" Centerburg Rd. Olive Green
0.1 CM 40°16'05"/82°50'15" Near mouth Olive Green
Tributary to Culver Creek (RM 3.32) (02-336)

0.7 F 40°17'17"/82°47'52" Porter Central Rd. Olive Green
0.1 CM 40°16'57"/82°48'21" Fredricks Rd. Olive Green
Perfect Creek (02-160)

6.3 C 40°16'08"/82°46'15" Dst. tributary Olive Green
4.9 M 40°15'57"/82°47'06" OldSR 3 Olive Green
4.7 F 40°15'59"/82°47'15" OldSR 3 Olive Green
0.1 C,SM,F 40°13'38"/82°48'49" Near mouth Olive Green
Rattlesnake Creek (02-150)

0.1 CDM,F  40°15'38"/82°51'40" Near mouth Sunbury
North Fork Rattlesnake Creek (02-151)

5.8 F 40°14'44"(82°44'22" Foundation Rd (East) Sunbury
4.8 CF 40°14'38"/82°45'13" North County Line Rd. Sunbury
34 CM,F 40°14'46"/82°46'17" Hartford Rd. (East Crossing) Sunbury
17 F 40°14'24"/82°47'23" Adj. SR 605 Sunbury
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Table 6. Sampling locations in the Big Walnut Creek study area, 2000 (C - conventional water
chemistry, E - effluent water chemistry, S- sediment, D - Datasonde® continuous monitors,
M - macroinvertebrates, F - fish).

Stream Type of

USGS 7.5 minute

River Mile Sampling Latitude/L ongitude L andmark Quadrangle M
0.1 CM 40°13'29"/82°47'51" Near mouth Sunbury
East Fork Rattlesnake Creek (02-152)

4.2 F 40°13'41"/82°44'18" Tagg Rd. Johnstown
3.1 C 40°13'42"/82°45'16" North County Line Rd. Sunbury
12 M,F 40°13'02"'/82°46'53" Dent Rd. Sunbury
0.2 CM,F 40°13'22"/82°47'40" SR 6.5 Sunbury
South Fork Rattlesnake Creek (02-153)

3.7 CF 40°12'32"/82°46'48" Ross Rd. Sunbury
3.0 M 40°12'41"/82°46'52" Dent Rd. Sunbury
0.5 F 40°13'23"/82°48'37" Longshore Rd. Sunbury
0.2 M 40°13'22"/82°47'40" Longshore Rd. Sunbury
0.1 C 40°13'31"/82°48'44" Longshore Rd. Sunbury
Prairie Run (02-125)

0.7 F 40°14'10"/82°51'42" Ust. Sunbury WWTP Sunbury
0.4 CM 40°13'57"/82°51'42" Ust. Sunbury WWTP Sunbury
Little Walnut Creek (02-140)

10.2 C 40°18'29"/82°51'15" Adj. Wilson Rd. Olive Green
9.4 CM 40°18'28"/82°51'58" Blue Church Rd. Olive Green
7.4 CM,F 40°17'24"/82°52'48" Dst. E. Br. L. Walnut Cr. Kilbourne
4.7 M 40°15'53"/82°54'03" US 36/SR 37 Kilbourne
3.2 F 40°14'50"/82°53'48" Ust. Cheshire Rd. Galena

14 CS 40°13'33"/82°53'13" SR3 Galena
Tributary to Little Walnut Creek (RM 9.5) (02-341)

15 F 40°19'32"/82°51'57" Blue Church Rd. Olive Green
Butler Run (02-141)

12 CM,F 40°16'54"/82°53'45" Wilson Rd. Kilbourne
East Branch Little Walnut Creek (02-142)

0.4 F 40°17'19"/82°52'28" Rosecrans Rd. Olive Green
0.05 C 40°17'23"/82°52'47" Carter Corner Rd. Kilbourne
West Branch Little Walnut Creek (02-143)

3.3 C 40°20'15"/82°53'19" Kilbourne Rd. Kilbourne
15 M 40°18'48"/82°53'11" Twigg-Hupp Rd. Kilbourne
0.8 C 40°18'27"/82°52'56" Clark Rd. Kilbourne
Duncan Run (02-124)

9.0 CM 40°08'42"'/82°45'46" Robins Rd. Sunbury
7.3 CM 40°09'37"/82°46'41" Green-Cook Rd. Sunbury
5.0 F 40°09'24"/82°48'24" Duncan Run Rd. Sunbury
2.7 C,SM 40°09'03"/82°50'26 Harlem Rd. Sunbury
Tributary to Big Walnut Creek (RM 32.60) (02-334)

0.2 F 40°03'55"/82°53'21" Off Cherry Bottom Rd. NE Columbus
McKenna Creek (Trib. to B. Walnut Cr. (RM 29.65)) (02-347)

0.2 CM 40°01'53"/82°52'33" Cherry Bottom Rd. NE Columbus
Rocky Fork (02-123)

114 C 40°07'30"/82°49'29" Schleppi Rd. Sunbury
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Table 6. Sampling locations in the Big Walnut Creek study area, 2000 (C - conventional water
chemistry, E - effluent water chemistry, S- sediment, D - Datasonde® continuous monitors,
M - macroinvertebrates, F - fish).
Stream Type of

USGS 7.5 minute

River Mile Sampling Latitude/L ongitude L andmark Quadrangle M
10.2 CM,F 40°06'58"/82°49'58" Ust. Walnut St., ust. tributary New Albany
7.1 C,SM,F 40°04'45"/82°50'37" Old SR 161 New Albany
5.9 C,D,M,F  40°03'49"/82°50'28" Thompson Rd. New Albany
3.3 CF 40°01'59"/82°50'24" Clark State Rd. New Albany
3.2 M 40°01'50"/82°50'20" Clark State Rd. New Albany
11 C,SD,F 40°01'17"/82°51'47" Hamilton Rd. New Albany
1.0 M 40°01'17"/82°51'53" Hamilton Rd. New Albany
Sugar Run (02-260)

3.1 C 40°05'45"/82°48'45" SR 605 New Albany
0.7 C,SM,F 40°04'48"/82°50'06" Old SR 161 New Albany
Rose Run (02-252)

0.5 CF 40°44'22"/82°49'55" Harlem Rd. New Albany
Tributary to Big Walnut Creek (RM 27.29) (02-280)

0.2 C,SM,F 39°59'58"/82°52'28" Dst. Columbus Airport Reynoldsburg
Tributary to Big Walnut Creek (RM 27.25) (02-335)

0.1 F 39°59'52"/82°52'15" Dst Columbus Airport Reynoldsburg
Mason Run (02-122)

14 F 39°55'29"/82°54'40" Petzinger Rd. SE Columbus
0.5 CM 39°54'57"/82°53'26" Refugee Rd. SE Columbus
Alum Creek (02-110)

56.3 CF 40°29'47"/82°50'33" Cardington East Rd. Marengo
55.3 CM,F 40°28'57"/82°50'33" SR 529 Marengo
52.9 C 40°27'28"/82°50'10" Power line crossing Marengo
51.5 M 40°26'09"/82°50'44" Phillips Rd. Marengo
49.9 CM,F 40°25'07"/82°51'08" Prospect-Mt. Vernon Rd. Marengo
45.5 F 40°22'23"/82°53'06" West Liberty East Rd. Kilbourne
42.9 CM,F 40°21'27"/82°55'13" Ust. W. Br. Alum Cr. Kilbourne
42.6 M 40°21'16"/82°55'25" Dst. W. Br. Alum Cr. Kilbourne
39.45 CD 40°19'48"/82°57'20" SR 521 Kilbourne
224 M 40°08'10"/82°57'07" Adj. Cleveland Ave. Galena

221 CF 40°58'05"/82°56'55" Adj. Cleveland Ave. Galena

19.8 CD,M,F  40°06'35"/82°56'21" Schrock Rd. NE Columbus
135 M 40°02'26"/82°56'02" Innis Park NE Columbus
134 CF 40°02'07"/82°56'00" Innis Park NE Columbus
7.6 M 39°57'42"/82°56'28" Wolf Park SE Columbus
3.8 C,SM 39°55'03"/82°55'31" Refugee Rd. SE Columbus
2.7 F 39°54'20"/82°55'10" Watkins Rd SE Columbus
0.8 F 39°53'17"/82°54'55" Williams Rd. SE Columbus
0.7 CM 39°53'15"/82°54'50" Williams Rd. SE Columbus
Tributary to Alum Creek (RM 54.44)

0.6 C 40°2854"/82°49'29" Worthington-New Haven Rd. Marengo
Bunker Run (02-121)

18 CM,F 40°23'39"/82°51'13" South Woodbury Rd. Marengo

West Branch Alum Creek (02-118)
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Table 6. Sampling locations in the Big Walnut Creek study area, 2000 (C - conventional water
chemistry, E - effluent water chemistry, S- sediment, D - Datasonde® continuous monitors,
M - macroinvertebrates, F - fish).

Stream Type of

USGS 7.5 minute

River Mile Sampling Latitude/L ongitude L andmark Quadrangle M
12.3 F 40°28'30"/82°53'34" Waldo-Fulton-Chesterville Rd. Ashley

9.9 CF 40°26'57"/82°53'46" Waldo-Fulton Rd. Ashley

9.4 M 40°26'45"/82°54'26" Kilbourne Rd. Ashley

8.7 CM,F 40°26'12"/82°54'31" Westfield-Fulton Rd. Ashley

3.3 CM,F 40°23'32"'/82°56'15" Shoemaker Rd. Ashley

0.6 C,D,F 50°21'47"/82°55'22" Worthington-New Haven Rd. Kilbourne
0.5 M 40°21'47"/82°55'37" Worthington-New Haven Rd. Kilbourne
Turkey Run (02-119)

4.8 CD 40°25'17"/82°53°25" Prospect-Mt. Vernon Rd. Ashley

3.7 F 40°24'44"/82°53'58" Pompey Rd. Ashley

3.6 M 40°24'40"/82°54'00" Pompey Rd. Ashley

17 C 40°23'37"/82°55'03" Ashley-West Liberty Rd. Ashley

0.1 M,F 40°22'52"/82°56'24" Piper Rd. Ashley
Tributary to Alum Creek (RM 40.48)

0.2 C 40°29'35"/82°57'13" North Old State Rd. Kilbourne
Tributary to Alum Creek (RM 38.75)

0.3 C 40°19'29"/82°57'29" North Old State Rd. Kilbourne
Big Run (02-112)

4.8 F 40°33'25"/82°53'30" From Jumper Rd. Kilbourne
2.7 C,D,M 40°33'25"/82°53'30" US36-SR 37 Kilbourne
Tributary to Alum Creek (RM 25.50) (02-338)

0.2 CF 40°10'30"/82°57'14" AfricaRd. Galena
Tributary to Alum Creek (RM 23.47) (02-337)

0.8 CF 40°09'11"/82°56'36" AfricaRd. Galena
Spring Run (Tributary to Alum Creek (RM 17.22)) (02-276)

6.0 F 40°08'32"/82°53'22" Maxtown Rd. Galena

5.4 M 40°08'16"/82°53'34" Blue Heron Rd. Galena

3.7 CM,F 40°07'13"/82°53'52" Walnut St. NE Columbus
0.2 CM,F 40°05'01"/82°54'58" Buenos Aires Rd. NE Columbus
“West Spring Run” (Tributary to Alum Creek (RM 17.15)) (02-240)

0.4 F 40°04'45"/82°55'38" SR3 NE Columbus
0.1 C 40°04'52"/82°55'17" Castro Park NE Columbus
Kilbourne Run (Tributary to Alum Creek (RM 16.34)) (02-297)

0.4 CF 40°04'13"/82°55'48" Westerville Rd. NE Columbus
Bliss Run (02-111)

0.6 C 39°56'40"/82°55'41" Roosevelt Ave. SE Columbus
Blacklick Creek (02-130)

271 CM,F 40°06'40"/82°46'22" Walnut St. New Albany
24.7 CM,F 40°44'47"/82°47'05" SR 161 New Albany
23.0 M 40°03'42"'/82°47'48" Morse Rd. New Albany
224 CSF 40°03'09"/82°48'11" Morse Rd. New Albany
204 CM,F 40°01'48"/82°48'45" Havens Rd. New Albany
16.6 CDM,F  39°5901"/82°48'43" Broad St. Reynoldsburg
13.7 CM,F 39°57'24"182°48'14" Main St. Reynoldsburg
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Table 6. Sampling locations in the Big Walnut Creek study area, 2000 (C - conventional water
chemistry, E - effluent water chemistry, S- sediment, D - Datasonde® continuous monitors,
M - macroinvertebrates, F - fish).

Stream Type of USGS 7.5 minute
River Mile Sampling Latitude/L ongitude L andmark Quadrangle M
11.3 C,SM,F 39°55'45"/82°47'37" Ust. Tussing Rd. WWTP Reynoldsburg
11.15 E 39°55'41"/82°47'30" Tussing Rd. WWTP effluent Reynoldsburg
11.14 F 39°55'44"/82°47'31" Tussing Rd. WWTP mixing zone Reynoldsburg
11.10 M 39°55'39"/82°47'29" Tussing Rd. WWTP mixing zone Reynoldsburg
11.05 C 39°55'36"/82°47'23" Tussing Rd. WWTP mixing zone Reynoldsburg
11.0 CMF 39°55'35"/82°47'22" Dst. Tussing Rd. WWTP Reynoldsburg
8.9 M 39°54'43"/82°48'31" Refugee Rd. Reynoldsburg
8.8 CF 39°54'14"/82°48'32" Refugee Rd. Reynoldsburg
4.85 E 39°53'43"/82°51'32" Blacklick Estates WWTP effluent Reynoldsburg
4.83 M,F 39°53'43"/82°51'32" Blacklick Estates WWTP mixing zone Reynoldsburg
4.80 C 39°53'42"/82°51'33" Blacklick Estates WWTP mixing zone Reynoldsburg
4.6 CF 39°53'35"/82°51'40" Dst. Blacklick Estates WWTP Reynoldsburg
4.5 M 39°53'30"/82°51'42" Dst. Blacklick Estates WWTP Reynoldsburg
2.6 M,F 39°52'33"/82°52'36" Ust. Hamilton Rd. SE Columbus
19 CsSD 39°52'23"/82°52'30" Hamilton Rd. Lockbourne
Swisher Creek (Tributary to Blacklick Creek (RM 20.93)) (02-293)

13 C 40°02'34"/82°47'15" Clark State Rd. New Albany
Dysar Run (Tributary to Blacklick Creek (RM 14.64)) (02-281)

3.0 CF 39°59'49"/82°47'15" Railroad bridge Reynoldsburg
21 M 39°59'23"/82°47'31" Waggoner Rd. Reynoldsburg
19 F 39°59'10"/82°47'34" SR 16 Reynoldsburg
16 C,SDM 39°59'00"/82°47'27" SR 16 Reynoldsburg
Tributary to Dysar Run (RM 1.67) (02-342)

0.2 F 39°59'04"/82°47'29" Waggoner Rd. Reynoldsburg
French Run (Tributary to Blacklick Creek (RM 13.66)) (02-290)

0.7 CM 39°57'22"182°47'37" Waggoner Rd. Reynoldshurg
0.6 F 39°57'22"182°47'42" Waggoner Rd. Reynoldshurg
North Branch French Run (Tributary to French Run (RM 0.33)) (02-291)

0.2 CM 39°57'32"/82°47'52" Behind French Run Elem. School Reynoldsburg
Tributary to Blacklick Creek (RM 12.89) (02-289)

0.3 C 39°56'48"/82°47'43" Graham Rd. Reynoldsburg
“Lees Creek” (Tributary to Blacklick Creek (RM 11.25)) (02-288)

0.3 CF 39°55'50"/82°47' 17" SR 256 Reynoldsburg
Tributary to Blacklick Creek (RM 10.36) (02-287)

0.2 CF 39°55'16"/82°47'04" SR 256 Reynoldsburg
“Powell Ditch” (Tributary to Blacklick Creek (RM 6.50) (02-286)

0.9 M 39°54'50"/82°49°59" Adj. to Brice Rd. Reynoldsburg
0.8 F 39°54'50"/82°49°59" Adj. to Brice Rd. Reynoldsburg
0.5 C 39°54'37"/82°50°06" Adj. to Brice Rd. Reynoldsburg
Tributary to Big Walnut Creek (RM 12.75)

0.2 Cc 39°52'01"/82°56'08" Alum Creek Dr. L ockbourn
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Deter mining Use Attainment Status

The attainment status of aquatic life uses (i.e., full, partia, and non-attainment) is determined by
using the biological criteria codified in the Ohio Water Quality Standards (WQS; Ohio
Administrative Code [OAC] 3745-1-07, Table 7-15). These are confined to ambient assessments
and apply to rivers and streams outside of mixing zones. The biological community performance
measures used includethe Index of Biotic Integrity (IBI) and Modified Index of Well-Being (MIwb),
based on fishcommunity characteristics, and the Invertebrate Community Index (1Cl) whichisbased
on macroinvertebrate community characteristics. The Bl and | Cl are multimetric indices patterned
after anoriginal IBI described by Karr (1981) and Fausch et al. (1984). The ICl was developed by
Ohio EPA (1987b) and further described by DeShon (1995). The MIwb is a measure of fish
community abundance and diversity usng numbers and weight information and isamodification of
the original Index of Well-Being originally applied to fish community information from the Wabash
River (Gammon 1976; Gammon et al. 1981).

Performance expectations for the principal aguatic life usesin the Ohio WQS (Warmwater Habitat
[WWHY], Exceptional Warmwater Habitat [EWH], and Modified Warmwater Habitat [MWH]) were
developed using the regional reference site approach (Hughes et al. 1986; Omernik 1987). Thisfits
the practical definition of biological integrity as the biological performance of the natural habitats
within a region (Karr and Dudley 1981). Attainment of the aguatic life use is FULL if al three
indices (or those available) meet the applicable biocriteria, partia if at least one of the indices does
not attain and performance is fair, and non-attainment if al indices fail to attain or any index
indicates poor or very poor performance. Partial and non-attainment indicate that the receiving
water isimpaired and does not meet the designated use criteria specified by the Ohio WQS. Index
scoresand corresponding narrative eva uationsfor the arebased on expectationsin the Eastern Corn
Belt Plain (Table 7)

Habitat Assessment

Physical habitat was eval uated using the Qualitative Habitat Evaluation Index (QHEI) developed by
the Ohio EPA for streams and riversin Ohio (Rankin 1989, 1995). Various attributes of the habitat
are scored based on the overal importance of each to the maintenance of viable, diverse, and
functional aguatic faunas. The type(s) and quality of substrates, amount and quality of instream
cover, channel morphology, extent and quality of riparian vegetation, pool, run, and riffle
development and quality, and gradient are some of the habitat characteristics used to determine the
QHEI score which generally ranges from 20 to less than 100. The QHEI is used to evaluate the
characteristics of a stream segment, as opposed to the characteristics of asingle sampling site. As
such, individua sitesmay have poorer physical habitat dueto alocalized disturbance yet still support
aquatic communitiesclosely resembling those sampled at adjacent siteswith better habitat, provided
water quality conditionsaresimilar. QHEI scoresfrom hundreds of segments around the state have
indicated that values greater than 60 are generally conducive to the existence of warmwater faunas
whereas scores |ess than 45 generally cannot support awarmwater assemblage consistent with the
WWH biologicd criteria. Scoresgreater than 75 frequently typify habitat conditionswhich havethe
ability to support exceptional warmwater faunas.
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Table7. Biological metric scores and corresponding narrative evaluations for the Eastern Corn
Belt Plainsecoregion. Minimum scoresfor attainment of the WWH criteria(bold), MWH
(underlined) and EWH (italics) are also provided. The marginally good range represents
nonsignificant departure of the WWH aquatic life use. The very good range corresponds

with nonsignificant departure of the EWH aquatic life use.

Eastern Corn Belt Plains
IBI MIwb ICI Narrative
Headwater ~ Wading Boat Wading Boat All Evaluation
50-60  50-60 4860 $9.4 $9.6 4660 | Exceptiond
46-49 4649 4447 8.9-9.3 9.1-9.5 42-44 | Very Good
40-45 4045 4243 8.3-8.8 8.5-9.0 36-40 Good
36-39 3639 3841 7.8-82 8.0-8.4 32-34 Maé%igg'y
28-35 2835 2637 |59(6277 6479 | 14(2)30| Far
18-(24) 27 18-(24)27 16-(24)25| 4558 5058 63| 812 Poor
12-17 12-17 12-15 0-4.4 0-4.9 <8 Very Poor

M acr oinvertebrate Community Assessment

Macroinvertebrates were sampled quantitatively, fromthe larger stream sites, using multiple-plate,
artificial substrate samplers (modified Hester/Dendy) in conjunction with a qualitative assessment
of taxa inhabiting the available natural substrates. The smaler stream sites were sampled using the
qualitative method only. Qualitative macroinvertebrate sampling consisted of an inventory of the
taxaat a sampling stationwithan attempt to field estimate predominant populations. An assessment
of the status of the macroinvertebrate community was made based on best professiona judgement
utilizing sample attributes such as taxa richness, EPT (Ephemeroptera - mayfly, Plecoptera -
stonefly, and Trichoptera- caddisfly) richness, diversity and predominance of sensitive taxa, and the
predominance of tolerant taxa.

Fish Community Assessment

Fish were sampled once or twice at each site using pulsed DC el ectrofishing methods. Discussion
of the fish community assessment methodol ogy used inthisreport iscontained in Biological Criteria
for the Protection of Aquatic Life: Volume I1l, Standardized Biologica Field Sampling and
Laboratory Methods for Assessing Fish and Macroinvertebrate Communities (Ohio EPA 1989b).

Causal Associations

Using the results, conclusions, and recommendations of this report requires an understanding of the
methodol ogy used to determine the use attainment status and assigning probabl e causes and sources
of impairment. The identification of impairment in rivers and streams is straightforward - the
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numerical biological criteriaareused to judge aquatic life use attainment and impairment (partial and
non-attainment). The rationale for using the biologica criteria, within a weight of evidence
framework, has been extensvely discussed elsewhere (Karr et al. 1986; Karr 1991; Ohio EPA
1987a,b; Y oder 1989; Miner and Borton 1991; Y oder 1991; Y oder 1995). Describing the causes
and sources associated with observed impairments relies on an interpretation of multiple lines of
evidence including water chemistry data, sediment data, habitat data, effluent data, land use data,
and biological results (Yoder and Rankin 1995). Thus the assignment of principal causes and
sources of impairment in this report represent the association of impairments (based on response
indicators) with stressor and exposure indicators. The reliability of the identification of probable
causes and sources is increased where many such prior associations have been identified, or have
been experimentally or statistically linked together. The ultimate measure of success in water
resource management is the restoration of lost or damaged ecosystem attributes including aquatic
community structure and function. While there have been criticisms of misapplying the metaphor
of ecosystem “health” compared to human patient “heath” (Suter 1993), in this document we are
referring to the process for evaluating biological integrity and causes or sources associated with
observed impairments, not whether human health and ecosystem health are anal ogous concepts.

RESULTS AND DISCUSSION
Pollutant L oadings: 1976-1999

Monthly effluent loadingsarereported to the Ohio EPA by al NPDES (National Pollutant Discharge
Elimination System) permitted entities. Third-quarter (July-September) monthly operating report
(MOR) data describe the quantity and character of pollutant oadings through the period of record
for each discharger.

There are around 30 different permitted wastewater treatment facilities in the Big Walnut Creek
watershed. Most of these facilities are small WWTPs, termed “ package plants’, discharging from
2,000 up to 100,000 gpd.

The term “package plant” is used to describe a wastewater treatment system consisting of a
prefabricated steel or concretetank that is divided into an aeration chamber and settling chamber or
clarifier. Most package plantsare preceded by some typeof pretreatment, whichremovesuntreatable
matter, including plastics, rags, rocks, wood, etc. Occasionally, flow equalization tanks are aso
included. The packagetreatment systemisgenerally followed witheffluent polishing and disinfection
either by chlorination (followed by dechlorination) or ultraviolet light. Sometimes the plant will
have a sludge holding tank.

The pretreatment devicesin a package plant are generally one or two of the following - atrash trap
(tank that has an outlet opening that is smaller than the inlet and isin the lower 1/3 of the tank), a
bar screen ( rack of barsin front of the package plant inlet- usually 1-2"apart), and/or acomminutor
(grinds the trash into small pieces).
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A flow equalization tank assists in providing the package plant with a steady flow, hopefully over
an entire day since water use and wastewater generation varies within aday. A constant flow of
sawage is essential for the microbiological fauna to have a “ steady state,” thus ensuring effective
breakdown of organic material in the sewage. Consistent flow facilitates excellent effluent quality.

Whenworking properly, the aeration chamber encourages 90% of the breakdown of organic material
by injecting large volumes of air into the water. This provides the oxygen required to facilitate
aerobic breakdown of the wastes by the microfauna (bacteria and other single and multi-celled
organisms). Carbon-based oxygen demanding substances (measured by cBOD testing) are broken
down first viathe activity of bacteriaand protozoans. If enough detention timeis provided in the
aerationtank, breakdown of nitrogenous wastes (ammonia) will also occur. Asthewasteis* eaten”
by the different microfauna, these same organisms multiply.

The following chamber in the tank is the settling chamber, also termed aclarifier. Itsfunctionisto
allow for an areaof quiescencefor the settling of the microfauna(al so known as sludge or biosolids)
by gravity. Some of the settled organisms are then pumped back to the aeration chamber to resume
consumption of the raw wastewater components. Relatively clear water is decanted over the top
of abarrier or weir and movesonto the next stage of treatment, usualy polishing and/or disinfection.
If the system has been upgraded, a dudge holding tank will be present to store excess biosolids.
When this tank fills, the “sudge” is dried or dewatered and taken to alandfill or directly removed
to alarger WWTP for digestion and processing.

Polishing treatment generally consistsof sand filtration or apolishing pond. Both functionto remove
light weight “sludge” that did not settle inthe clarifier. Thetreated wastewater then flowsto asmall
disnfectiontank. Disinfection (destruction of remaining microfaunain the wastewater) isgenerally
achieved by chlorination (tablet or liquid bleach) and followed at the outlet of the tank with
dechlorination (tablet or liquid). Occasionally, ultraviolet light will be used to provide disinfection
making dechlorination unnecessary; however this is uncommon in package plants.

These*packageplants’ combineto account for approximately 5.55% of the wastewater flow, 3.99%
of the cBODq, loading, 29.3% of the anmonia loading, and 12.8% of the suspended solids loading
discharged to the Big Walnut watershed (Fig. 2). Many of these package plants are not properly
maintained and operated, hence the disproportionate percentage of anmonia and suspended solids
loadings coming from these facilities when compared with flow.

Village of Marengo WWTP (Big Walnut Creek RM 65.80 )

The Village of Marengo operates a package WWTP designed to treat up to 0.038 MGD of domestic
sewage. Wasted sludge is hauled to the Galion WWTP for disposal. This community isuniquein
that residences have individual septic tanksthat discharge to the common sanitary sewer. Many of
the septic tanks havefailed or damaged gasketsat theinlet or outlet pipeswhichalow for significant
inflow and infiltration (1/1) into the sewer system. There have been instances of flows exceeding
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0.100 MGD for up to 6 consecutive days or peak flowsin excess of 0.450 MGD (well over 10 times
the design). NPDES permit violations for the period January 2000 through September 2002
included ammonia, cBOD,, and total suspended solids. Over 21 violations were noted during this
period.

Galena WWTP (Big Walnut Creek RM 48.28)

The Galena WWTP was designed to treat 0.080 MGD of sewage. The treatment train consists of
atrashtrap, flow equalization, extended aeration, clarification (both tank and upflow fixed media),
surface sand filters, ultraviolet light disinfection, and post aeration. Wasted sludge is stored in an
aerated holding tank prior to delivery to another facility for treatment and disposal.

The village has intermittent problems with excessive concentrations of phosphorus and subsequent
violation of their permit limitsfor phosphorus. Phosphorusremoval isfacilitated by the addition of
ferric chloride to the last part of the extended aeration treatment.

Additionaly, precipitation events cause a couple of problems with the plant. First, during high
flows, water from Big Walnut Creek fillsthe effluent pipe raising the water level at the effluent weir
causing a fase high flow reading and therefore, a false permit violation. Second, there are
indications of 1/I problemsin the collection system.

There were 25 recorded NPDES permit violations over the time period beginning on January 1,
2000 and ending July 1, 2002. The majority of these violations were for phosphorus with others
including suspended solids, low pH, dissolved oxygen, and ammonia

Morning View Care Center WWTP (Perfect Creek RM 4.40)

The Morning View Care Center WWTP consists of a pair of trash traps followed by two package
plants set up in parallel (one of 7,500 gpd design and one of 3,000 gpd design for atotal capacity
of 10,500 gpd), sand filtration, and chlorination/dechlorination. From January 1, 2001 through June
30, 2002 there were 16 violations of the NPDES permit for this facility, most for suspended solids
or dissolved oxygen. Inspection reports revealed that the age of the facility was a concern and that
timely replacement of equipment was necessary for continued operation of the plant. The presence
of debris and trash in the stream near the outfall was also a concern noted in the inspection.

Wyandot Golf Course WWTP (Unnamed Trib. to Culver Creek RM ~5.00)
The Wyandot Golf Course is located at 3032 Columbus Road in Hilliar Township, Knox County.
Thisbusinesshas asmall package WWTP designed to treat up to 0.001 MGD. The NPDES permit

for this facility became effective May 1, 2002. Presently, monthly self-monitoring reports have not
been submitted by the entity as required.
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Village of Sunbury WWTP (Prairie Run RM 0.27)

The Village of Sunbury WWTP isdesigned to treat 0.50 MGD of domestic wastewater. The plant
iscomprised of manual bar screens, influent retention, comminutors, influent pumping, grit removal,
extended aeration, clarification, chlorine disinfection/dechlorination, and post aeration. The two
former effluent polishing lagoons are now used for influent flow equalization dueto the large amount
of inflow and infiltration in the collection system. Monthly average flows are nearly 94% of
capacity. TheVillage of Sunbury accountsfor the following known point sourceloadingsto the Big
Walnut Creek watershed: 6.2% of the wastewater flow, 8.51% of the total suspended solids, and
33.5% of the cBOD, and minimal ammonia (Fig. 2). There is a concern for groundwater
contamination from these unlined lagoons in addition to the overal age of the plant and the
collection system. A permit-to-install (PTI) for closure of the lagoons will be required following
construction of the new WWTP.

From July 2001 through June 2002 there were 42 violations of NPDES permit limits. Most of the
violations were for ammonia (daily versus annual loadings noted above), cBOD., and suspended
solids. Additionally, the threelift stations in the collection system do not have operable autodialers
or audio-visual alarms making it difficult for the Village to monitor overflows or faulty operation
of these lift stations.

The Village has submitted a PTI application to Ohio EPA to build a new plant with expanded
capacity. ThisPTI iscurrently under review. Collection system work isongoing, but hampered by
lack of funding support, so the I/l problems persist and will not improve without substantial
investment of resources.

Village of Sunbury WTP (Prairie Run RM 1.43 via storm sewer)

The Village of Sunbury operatesa1.3 MGD capacity water treatment facility that providesdrinking
water to the village. The NPDES permit authorizes the discharge of decant water from the
lime/caustic dudge lagoon. Current permit reporting reveals zero discharge from the lagoons for
the period of September 2001 through August 2002. Lagoon decant water is currently directed to
the sanitary sewer along with filter backwash water.

Buckeye Egg Farm - Layer Ste #3 (E. Fork Rattlesnake Creek via Unnamed Ditch)

Buckeye Egg Farm - Layer Site #3 islocated at 11651 Clover Valley Road, Hartford Township,
Licking County. This facility was permitted to discharge treated sanitary wastewater along with
water plant filter backwash water to the East Fork of Rattlesnake Creek viaaditch. Thisdischarge
has been eliminated sincethese wastewatersarenow directed to existing 2-stage settling and storage
lagoons primarily used to store egg wash water prior to land application. Wastewater island applied

by spray irrigation.
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Lake of the Woods WTP (Duncan Run RM 0.80)

This water treatment plant services a smdl subdivison. Raw water is obtained from Hoover
Reservoir and treated with ferric chloride and caustic soda prior to settling and filtration. Chlorine
is added following filtration and the water isthen piped to customersat arate of up to 0.100 MGD.
Waste dudge fromthe clarifier and filter backwash is directed to alagoon system wherethe dudge
settles and decant water isdischarged to Duncan Run. Recently, the sludge from these lagoonswas
removed and applied to a nearby plot of ground. The operators were informed through an
inspection letter that this was not appropriate and that the facility needed to prepare a sludge
management plan to address sludge use or disposal.

Delaware County-Hoover Woods Subdivision WWTP (Unnamed Tributary RM ~1.00to Big Wal nut
Creek-Hoover Reservoir RM 43.24)

This package WWTP is designed to treat up to 0.026 MGD of domestic wastewater. On average,
the plant treatsabout 0.010 MGD. Thetreatment train consistsof typical package plant components
with ultraviolet disinfection and ferric chloride addition for phosphorus removal. Sludge is stored
in an aerated holding tank prior to transport to another Delaware County facility for treatment and
disposal. Four “weekly” violations of NPDES permit limits were noted for suspended solids and
cBOD, during 2000.

Leo Yassenoff Camp WWTP (Hoover Reservoir RM 38.80)

The Leo Y assenoff Camp isa summer day camp for children operated from June through August.
The WWTP is a package type plant which has a capacity of 7,200 gpd. This facility has ongoing
problems with violations of their NPDES permit. Flow monitoring requirements are ignored and
monthly operating reportsare not submitted with any regularity. When reports are submitted, there
are violations of many limitsincluding chlorine residual, dissolved oxygen, fecal coliform bacteria,
and suspended solids. This facility also operates without the weekly supervision from a state-
certified Class | operator as required in the permit.

City of Columbus-Hap Cremean WTP (Big Walnut Creek RM 32.63)

Thisfacility treats around 75 MGD of water obtained from Big Walnut Creek to produce potable
water for the Columbus metropolitan area. The NPDES permit for this facility allows wastewater
discharge from up to 4 outfalls although there has been no discharge from this facility since 1992
according to monthly operating reports. Currently, all sludges and wastewater produced at this
facility are pumped about 12 miles west via pipdine to a quarry on McKinley Avenue. The three
dudge storage lagoons located at the plant are used for emergency purposes only, in case the
pipeline fails.
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Lucent Technologies (Unnamed Trib. RM 1.15-1.08 to Big Walnut Creek RM 24.17)

This facility assembles communi cations equipment. Process wastewater, sanitary wastewater, and
cooling tower blowdown water are dl routed to the sanitary sewer. Thiscompany formerly had an
individual NPDES permit for the discharge of non-contact cooling water, air conditioning
condensate water, and storm water. The facility currently has coverage under the general storm
water permit for the air conditioning condensate and storm water. Flow volume is precipitation
dependent and may range from 0.40 MGD to 1.30 MGD for each of 2 outfalls. Review of self
monitoring reportsfor the period January 2000 through September 2002 revealed asingle violation
of pH for May 2001. An August 2002 compliance inspection revea ed satisfactory operation and
mai ntenance.

Westerville Estates MHP WAWTP (Rocky Fork Creek RM 11.35)

The Westerville Estates WWTP services a mobile home park licensed to contain up to 297 mobile
homes. The WWTP is designed to treat 0.070 MGD of domestic sewage via an influent pump
station, extended aerationand clarificationintwo parallel treatment trains, dosing tank, surface sand
filtration, ultraviolet disinfection, and post aeration. Upgradesto the plant wereinstalled from 1999-
2001 and included an additional clarifier, dosing station, sand filter, ultraviolet disinfection, and a
sludge holding tank.

Sixty-five violations of the NPDES permit were recorded for the facility from January 2001 to July
2002. Ammonia, dissolved oxygen, cBODS5, and suspended solids limits were all violated with
regularity during thistime. Excessive inflow and infiltration continue to plague thisfacility causing
routine carryover of biosolidsfromthe clarifier into the sand filterswhich must be cleaned with high
frequency to avoid loss of solidsto the stream. A compliance schedule to address the problemsin
the collection system has not been adequately addressed by the facility. Sludgewasting, storage, and
hauling aso has not been adequately documented and may be done infrequently dueto loss of solids
from the clarifier during high flow.

Franklin County-Taylor Estates WWTP (Rocky Fork Creek RM 10.09)

TheFranklin County Taylor EstatesWWTP servicesasmall subdivisionof approximately 50 homes.
The treatment train at the 0.025 MGD plant consists of an influent lift station, twin extended
aeration tanks and clarifiers, adosing tank, surface sand filtration, chlorination/dechlorination, and
post aeration. An aerated sludge holding tank is used to store wasted sludge prior to disposal with
the City of Columbus. Operation and maintenance appears adequate.

Nineteen violations of the NPDES permit were reported by Franklin County to Ohio EPA via
monthly operating reports for the time period January 1, 2000 through May 30, 2002. Most of
these were for dissolved oxygen or suspended solids. To correct the lack of dissolved oxygen, a
post aeration systemwasinstalled as of June 2002. Occasiona high flows are observed at the plant
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indicating probable sources of inflow or infiltration, however the facility generally complieswithits
permit.

Windrush Creek WWTP (Unnamed Tributary RM ~1.20 to Rocky Fork Creek RM 1.85)

The Jefferson Water and Sewer District (JWSD) owns and operates the Windrush Creek WWTP
located in Franklin County. This plant is designed to treat 0.040 MGD of domestic sewage. The
treatment process includes a raw sewage lift station, aeration tank clarifier, dant plate settlers,
chlorination, and effluent pumping. Wasted sludge is held in an aerated holding tank prior to
delivery to the South Bloomfield WWTP for disposal.

The NPDES permit for thisfacility required the abandonment of the plant by July 1, 1999. Thishas
not occurred asyet and may not occur until October 2003. Thisisaviolation of their permit. Some
20 other violations of the NPDES permit were recorded between January 1, 2000 and June 30,
2002. Chlorineresidual, cBOD,, and suspended solidswerethe most numerous violations. Sludge
depositswere also noted in the creek during the last inspection performed in August 2002. Inflow
and infiltrationinto the collection systemisamajor problem at thisfacility and, in spite of statements
from the IWSD saying that I/l has been significantly reduced, continue to impair operations.

Village of Ashley WWTP (West Branch Alum Creek RM 4.55)

The Village of Ashley operatesa WWTP designed to treat an average of 0.190 MGD of domestic
sewage. Recent upgrades performed in 1999 have facilitated compliance with the NPDES permit.
Treatment consistsof ahydrosieve static screen, orbal oxidation ditch, circular clarifiers, rapid sand
filters, and ultraviolet disinfection. Wasted sludgeisaerobically digested and dewatered inreedfilter
beds. The village accountsfor 2.78% of the flow, 2.41% of the ammonia, and 1.86% of the cBOD,
point source loadings to the Big Walnut Creek watershed.

Significant inflow and infiltration during wet weather iscommon. Flowsupto 0.85 MGD may occur
causing noncompliance with the NPDES permit. Most of the 35 violations of permit limits from
January 1, 2001 to June 30, 2002 involved excessive suspended solids with cBOD, and ammonia
violations aso evident. Plans for reducing I/l have been requested from the village, but remain
forthcoming.

Delaware County-County Home WWTP (Unnamed Trib RM 1.47 to Alum Creek RM 38.75)

This package WWTP is designed to treat up to 0.020 MGD of domestic wastewater. Ultraviolet
radiationisused in place of chlorinationfor disinfection, but inal other ways, this plant isthe typical
package plant design. The County Home is no longer in use, so the only discharge to the plant
comesfromthe Hickory Knoll Early Childhood Center School where teachers and students number
under 100. The WWTP is significantly underloaded and, in many instances, there is no discharge
fromthe plant. Operation and maintenance practices at this plant are satisfactory. Only 3 NPDES
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permit violations were noted from July 2000 through June 2002, 2 for ammonia and 1 for fecal
coliform bacteria

Del-Co-Water Co. (Unnamed Trib RM ~1.00 to Alum Creek RM 26.13)

The Del-Co-Water Company operates the Old State Water Plant as a peak demand plant which
supplements production of potable water at the Del-Co-Water Alum Creek plant. The Old State
Water Plant does not operate continuously, but only when high demand warrents. During March
through November of 2002, the plant only operated a total of 80 days. The plant is designed to
process around 4 MGD of potable water but operates at around 1 MGD when operating. Although
this facility carries a permit to discharge supernatant water from settling lagoons, no discharge has
ever occurred fromthisfacility. Liquid water softening sludgeisremoved from thelagoonsand land
applied to farm fields as a soil pH amendment in accordance with Ohio EPA regulations.

City of Westerville WTP (Alum Creek RM 21.18)

The City of Westerville operates awater treatment plant that providestreated, potable water to the
city at arateup to 7.5 MGD. Average water usage is around 4.0 MGD. Water isremoved from
Alum Creek, treated in alime softening and filtration process, chlorinated, and fluoridated. Thelime
dudge produced fromtreatment isconveyed to one of three settling lagoons. Filter backwash water
is stored in a fourth lagoon. Filter backwashing occurs 3-5 days per week. All four lagoons
dischargeto acommon pipelinkedto outfall 001. Depending onthewater level, lime sludge storage
lagoons may or may not discharge decant water. The average flow from 001 isaround 0.062 MGD
to an unnamed tributary of Alum Creek.

There were sx violations of the NPDES permit for total suspended solids for this facility from
January 2000 through June 2002. Lime sludge solids were also noted on the creek bottom during
the latest inspection and facility personnel indicated that therewasaspill of lime sludgein May 2002
and that some clean up was performed. Further remediation was recommended to remove sludge
still present in the creek as noted in the inspection report.

Delaware County Alum Creek WWTP (Alum Creek RM 20.20)

Thisfacility is new and began operationsin June 2001. The WWTP is designed to treat up to 10
MGD of wastewater but isaveraging only around 22% to 23% capacity (2.2-2.3MGD). Treatment
includes mechanical fine screens, extended aeration, clarification, tertiary filtration (via traveling
bridgefilters), ultraviol et disinfection, and post aeration. Thedischarge piperunssome6,700 meters
to Alum Creek downstream of the City of Westerville water intake. Wasted sludge is aerobically
digested, dewatered using a belt filter press, and land applied.

The facility has been in compliance with NPDES permit limits with the exception of some initia
violationsduring plant start-up (thefirst month of operation) and aminor dissolved oxygenviolation
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in October 2001. Loadingsfrom thisplant weretaken from 2001 dataand compared with 1999 data
from other facilities. According to this comparison, the Alum Creek WWTP comprises 30.3% of
the flow, 19.2% of the suspended solids, 41.3% of the anmonia, and 13.3% of the cBOD; point
source loadings to the Big Walnut Creek watershed.

Ohio-American Water Company Huber Ridge WTP (Alum Creek RM 17.85)

The Ohio-American Water Company operates the Huber Ridge water treatment and distribution
facility with an average wastewater flow of 0.09 MGD. Wastewater flow consists mainly of off
specificationwater fromthe reverse osmosi streatment processand can contain anywherefrom 3000
mg/l to 4400 mg/l dissolved solids. Wastewater may also contain an insignificant amount of red
water (iron) filter backwash water although most of this wastewater goes to the sanitary sewer.
There were no NPDES permit violations for this facility.

Ohio-American Water Company Huber Ridge WWTP (Alum Creek RM 17.50)

Ohio-American Water Company operates the Huber Ridge WWTP whichisdesigned to treat up to
1.03 MGD of domestic wastewater. The current treatment train consists of a raw sewage lift
station, comminutor, extended aeration, clarification, chlorination/dechl orination, and post aeration.
Wasted dudge is aerobically digested, dewatered via belt filter press and landfilled. ThisWWTP
accounts for approximately 18.2% of the flow, 26.4% of the suspended solids, 12.1% of the
ammonia, and 23.9% of the cBOD,, point source loadings to the Big Walnut Creek watershed.

Monthly operating reports showed 9 permit violations over the period January 2001 to June 2002
and flow readings over that same period indicated some possible problems with inflow and
infiltration. A few plant bypass events also were indicative of I/l problems. The plant bypass cap
required remova 3 timesin the last 3 years, twice in 2000 and once in 2002 (through July). Plant
operation and maintenance practices are generally good and the facility will be examining their 1/1
situationmorethoroughly inthe near future. A compliancesamplinginspectionrevealed appropriate
effluent concentrations and comparable resultsfor most parameters when comparing the facility lab
versus the EPA lab.

Certified Oil (Unnamed Tributary to Alum Creek RM ~20.00)

Certified Oil Company operates agasstationat 5323 Westerville Road, Franklin County, Ohio. This
facility operates a groundwater treatment system to remediate groundwater contaminated with
petroleum hydrocarbons. A pump and treat system wasinstalled in 1991 and includes 3 wellsfrom
which water is pumped to an air stripper unit followed by an LEL drum and two activated carbon
cylinders. Treated groundwater is currently used to operate toilets on site with water going to the
sanitary sewer after use. Thisfacility currently hasageneral permit for petroleum related corrective
action; thus, the NPDES permit is no longer required.
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ASARCO (Alum Creek RM 9.45 via American Ditch)

The ASARCO property isaformer zinc smelting facility that has been closed. The site was closed
using aremedial action plan approved through the Ohio EPA Division of Emergency and Remedial
Response. All of the zinc smelting facilities have been removed from the site and the site capped
with geosynthetic material and clay cap. A grass ground cover dons the surface of the clay cap.

Flow fromthissiteissporadic and rainfal dependent. The highest recorded flow for the time period
January 2000 through June 2002 was 2.8 MGD. American Ditch and Alum Creek downstream of
American Ditch are believed to have contaminated sediments caused by past discharges from the
ASARCO facility. Thecompliance scheduleinthe new NPDES permit requiresASARCO to submit
astudy and monitoring plan documenting and delineating contamination from zinc and cadmiumin
these areas. This plan was submitted March 1, 2003 and is currently under review.

Jefferson Water and Sewer District, Wengert Road WWTP (Unnamed Tributary RM 0.10 to
Blacklick Creek RM 18.10)

The Wengert Road WWTP consists of grit and solids removal, small-scae flow equalization,
extended aeration, clarification, Dynasand® tertiary sand filtration, ultraviolet disinfection, and post
aeration. Wasted dudge is held in an aerated holding tank prior to hauling to the South Bloomfield
WWTP for disposa. The WWTP is designed to accommodate 0.18 MGD of domestic sewage.
The monthly average flow for the period September 2001 through August 2002 was 0.176 MGD.

This facility contributes approximately 2.11% of the wastewater flow and 1.84% of the suspended
solids, 1.36% of the cBOD., and over 5.32% of the ammonia-N loading to the Big Walnut Creek
watershed (Fig. 3). Flows have been increasing over time with the accompanying geometric
increases in 95" percentile loadings of cBOD, suspended solids, ammonia-N, and phosphorus (Fig.
4). Thisis a classica example of periodic hydraulic overloading of the plant. This is further
documented by noting the number of days that the flow was in excess of the design capacity of the
plant. For the period January 2001 to August 2002 atotal of 181 out of 608 days exhibited daily
flow above the design capacity. Hydraulic overloading occurs nearly 30% of the time and is
indicative of a serious problem. Twenty-six violations of NPDES permit limits were recorded for
thisfacility between January 1, 2000 to August 31, 2002, most for suspended solids. Biosolidswere
also noted in the receiving tributary and in Blacklick Creek during the August 2002 inspection.
Operation and maintenance performed at thisfacility aremargina at best and unsatisfactory at worst
asnoted inthe August 2002 inspection report. Acute toxicity was not apparent in effluent samples
obtained in October 2000.

Asof June 2003 thisfacility isin the process of connecting to the Columbus sanitary sewer system.
The sewage plant will be decommissioned and the discharge to Blacklick Creek will cease.
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Columbus Steel Drum Company (Unzinger Ditch to Blacklick Creek RM 17.85)

Columbus Steel Drum, located in Gahanna, Ohio, reconditions and recycles 55-gallon steel drums.
Facility processesinclude heat oxidation, stripping, caustic washing, shot blasting, and painting. All
process-related wastewater is discharged (after pretreatment) to the sanitary sewer system. The
NPDES permit for thisfacility coversstrictly stormwater runoff and isthus precipitation dependent.

Runoff from the site is polluted from contact with contaminated soils, leaking drums awaiting
reconditioning, and air depositionfrom processeswithinadequateair pollutioncontrols. Thecurrent
permit contains limitsfor oil and grease, free cyanide, cadmium, copper, zinc, and pH. Monitoring
is required for chemical oxygen demand (COD), suspended solids, and lead as well as organic
compounds. Permit violationsfor oil and grease, zinc, copper, cyanide, cadmium, and pH regularly
occur. High detections of COD and organic compounds in runoff confirm contaminant escape as
do high concentrations of metals and organic compounds in tributary sedimentsdownstream of the
discharge point. The company has been referred to the Ohio Attorney General for these permit
violations.

By Willow Mobile Home Park (Unnamed Trib. RM 1.90 to Blacklick Creek RM 12.89)

The By Willow MHP WWTP is located at 8450 E. Main Street, Reynoldsburg, Ohio. Thefacility
operates a package WWTP designed to treat 3,800 gpd. Currently, the park is undergoing
depopulation in expectation of closing sometime in 2003. The Kroger Company has an option to
buy the property and erect astore onthe site. The NPDES permit for thisfacility became effective
August 1, 2002 and contains acompliance schedule requiring connectionto anearby sanitary sewer
with subsequent decommissioning of the package plant.

Modern Mobile Home Park (Unnamed Trib. RM 1.15 to Blacklick Creek RM 12.89)

The Modern MHP islocated at 8910 E. Main Street in Etna Township, Licking County. The park
has about 25 trailers. The package WWTP isdesigned to treat 3,600 gpd. An NPDES permit has
not yet been issued to this facility but is currently under review. Discharge occurs to a roadside
ditch which flows into an unnamed tributary to Blacklick Creek.

Fairfield County, Tussing Road WWTP (Blacklick Creek RM 11.15)

The Tussing Road WWT P consistsof aninfluent pumping station, mechanically cleaned bar screens,
extended aeration, clarification, ultraviolet disnfection, and cascade post-aeration. Wasted sludge
is aerobicaly digested and dewatered by a belt filter press prior to land application. The Tussing
Road WWTP contributes 16.6% of the wastewater flow to the Big Walnut Creek watershed.
Suspended solids, cBOD,, and ammonia-N loadingsare 12.5%, 11.3%, and 9.62%, respectively, of
the total WWTP loading to the Big Walnut Creek watershed (Fig. 3).
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Median effluent flows have risen steadily to nearly 1 MGD with 95™ percentile flows sometimes up
to 1.5 MGD or more (Fig. 5). High flows to the plant and age-related equipment failures have
resulted in some extraordinary loadings of suspended solids, cBOD, and ammonia-N discharged to
the creek. Although these seem to occur infrequently, they still impact the chemical water quality
in the creek and provide stresses to the biological communities. County officials recognize these
problems and have submitted a PTI application to upgrade and expand the plant. The application
is currently under review by Ohio EPA. Eighteen permit violations have been noted during the
period January 2000 through July 2002 mostly for excess ammonia concentrations or loadings.
Operationand maintenanceat thisfacility are satisfactory asnoted in the July 2002 inspection report.
Acute toxicity was not apparent in effluent samples obtained in March 2001.

Ohio-American Water Company Blacklick Estates WWTP (Blacklick Creek RM 4.85)

The Blacklick Estates WWTP consists of an influent pumping station, grit removal, step-feed
extended aeration, clarification, chlorine disinfection, dechlorination, and post-aeration. Wasted
dudge isaerobically digested, dewatered via bdt filter pressand landfilled. The design capacity for
thisplant is1.20 MGD. Thisfacility contributes nearly 14.1% of the wastewater flow, 18.8% of the
suspended solids, 10.8% of the cBOD, and much less than 1% of the ammonia loadingsto the Big
Walnut Creek watershed (Fig. 3). Flowsto the plant have remained stable at nearly 1 MGD with
loadings for suspended solids, cBOD, and ammonia-N al decreasing or remaining stable (Fig. 6).
Loading for nitratetnitrite-N have increased, peaking in 1997. Thisisindicative of the remova of
ammoniavianitrification. Operation and maintenance practices at this plant are satisfactory. Acute
toxicity was not apparent in effluent samples obtained in March 2001.

There were 17 violations of the NPDES permit for this facility, mostly for ammonia (daily versus
annual loadings noted above) from January 2000 through June 2002 with most occurring in 2000
and 2001. Complete compliance was noted in the 2002 self-monitoring results.

American Electric Power (Blacklick Creek RM 3.05)

The NPDES permitted discharge from this facility consists of non-contact cooling water used for
building cooling and some stormwater. After use, non-contact cooling water is discharged to a
retention pond prior to entering Blacklick Creek. The creek has changed course recently and now
cuts through a corner of the retention pond. Thisfacility wasin compliance with the permit at the
time of theinspection. AEPisresponsiblefor approximately 4.12% of the total known point source
flow in the Big Walnut Creek watershed.

Big Walnut Sand and Gravel, Inc. (Big Walnut Creek RM 12.62)
Big Wanut Sand and Gravel, Inc. excavates, processes and sells sand and gravel products for

construction purposes. Discharge from this facility only arises during pumping to lower the lake
level of the quarry so that the dredge may operate efficiently. Discharge occurs on an as needed
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basis and up to 1.01 MGD is the maximum discharge that can be effected. Surface pumping occurs
at the opposite end of the quarry from dredging operations so as to limit discharge of suspended
solids.

City of Columbus-Parsons Avenue WTP (Big Walnut Creek RM 8.80)

The Parsons Avenue water plant obtains raw water from awell field for treatment and distribution
to the Columbus metro area. Up to 29 MGD of water may be treated in any one day. There has
never been a discharge coming from the plant as long as the facility has been in operation. Decant
water fromthe sudge settling lagoons isrecirculated to aninactive lagoon and not discharged to the
creek.

Rickenbacker Port Authority (Unnamed Trib. to the Ohio Canal RM 4.20)

This entity coordinates the operation of a military and commercial air freight terminal used by
varioustenants. Thedischargesfromthisfacility areal precipitation-based. Stormwater may come
into contact with various materias used on site, particularly deicing agents used on aircraft and
runways (e.g., glycol, various salts) during freezing conditions. Petroleum related materials(jet fuel,
[ubricating oils) may aso drain into storm sewers and find their way into the creek. Only one outfall
dischargesto the Big Walnut Creek watershed. All other drainage is directed to the Walnut Creek
watershed. Therewere no violations of NPDES permit limits for the period January 2000 through
September 2002; however, self-monitoring efforts by this facility are margina and require more
diligent implementation by the entity.

Ohio Air National Guard (Unnamed Trib. to the Ohio Canal RM 4.20)

The Ohio Air National Guard, 121% Air Refueling Wing owns and operates a facility at the
Rickenbacker Airport which provides support and fueling servicesto flying unitsof the Air National
Guard. The NPDES permit covers the discharge of storm water runoff associated with the fuel
storage complex. Runoff istreated viaan oil-water separator prior to dischargeto aditch that leads
to an unnamed tributary to the old Ohio Canal outlet to Big Walnut Creek. Runoff from other areas
of this facility are not currently under permit, but may be permitted in the near future. A single
violation of the pH permit limit of 9.0 was noted in June 2001.
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Figure 2. Proportion of flow and Total Suspended Solids, Ammonia-N, and cBOD, loadings for
the principal known point source dischargersinto the Big Walnut Creek basin.
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Figure3. Proportionof flow and Total Suspended Solids, Ammonia-N, and cBOD; loadings for the
principal known point source dischargers into Blacklick Creek.
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Figure 4: Third-quarter median and 95™ percentile conduit flow (MGD) and pollutant loads
(kg/day) of Total Suspended Solids, Ammonia-Nitrogen, Total Phosphorus, five-
day carbonaceous Biochemical Oxygen Demand, and Fecal Coliform bacteria
counts from the Jefferson Water and Sewer District, Wengert Road WWTP, 1990-
1999.
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Figure 5. Third-quarter median and 95" percentile conduit flow (MGD) and pollutant loads

(kg/day) of Total Suspended Solids, Ammonia-Nitrogen, Nitrate+Nitrite-N, five-day
carbonaceous Biochemical Oxygen Demand, and Fecal Coliform bacteria counts from
the Fairfield County, Tussing Road WWTP, 1979-1999.
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Figure 6. Third-quarter median and 95" percentile conduit flow (MGD) and pollutant loads
(kg/day) of Total Suspended Solids, Ammonia-Nitrogen, Nitrate+Nitrite-N, five-day
carbonaceous Biochemical Oxygen Demand, and Fecal Coliform bacteria counts from
the Blacklick Estates WWTP, 1982-1999.
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Pollutant Spills and Unauthorized Releases
In addition to NPDES permit violations and Ohio WQS criteria exceedences, areview of the Ohio
EPA Division of Emergency and Remedial Response (DERR) Release Reporting System (RRYS)
database revealed 37 spills to the Big Walnut Creek basin in 2000 (Table 8). This list should be
considered only a smdl fraction of the pollutants that are spilled into the basin on aregular bass.
Sewage from municipa collection and treatment facilities, ethylene glycol from the Columbus
Airport Authority and petroleum products from miscellaneous spills appear to be the most
substantial materials reported.

November 26, 2003

Table 8. Summary of pollutants spilled into the Big Walnut Creek basin reported to the Ohio EPA
Division of Emergency and Remedial Response in 2000.

Date Entity Material Amount Waterway
1/04/2000 Westerville WWTP Sewage Unknown  Alum Cr.
1/07/2000  Columbus Airport Authority Ethylene glycol Unknown  B. Walnut Cr.
1/10/2000 Ameritech Gasoline 0.1¢al. Alum Cr. viastorm
Waste water (gas 450 gal. sawer
contaminated)
2/25/2000 John A. Madden Trucking Inc. Diesd fud 100 gal. Alum Cr. Trib.
2/28/2000 American Showa Inc. Hydraulic oil 300 gal. L. Walnut Cr. Trib.
2/28/2000  Lucent Technologies Waste water 70,000 gal. B. Walnut Cr.
3/14/2000  Schneiner National Diesd fud 15 gal. Alum Cr. Trib. Pond
3/22/2000 Citizen Utilities Co. Sewage Unknown  Spring Run
3/29/2000 John E. Salter Gasoline 194 gal. Blacklick Cr.
3/31/2000 Quality Golf Material-gray unk. Perfect Cr.
4/03/2000 Davey Tree Expert Co. Pendimethalin mix 275 gal. Alum Cr. Trib.
4/04/2000 Citizen Utilities Co. Sewage Unknown  Alum Cr.
4/26/2000  Citizen Utilities Co. Sewage 10,000 gal. Spring Run
5/02/2000 Claycraft Brick Plant No. 2 Heavy metas Unknown  B. Walnut Cr. Trib.
5/17/2000 Anheuser-Busch, Inc. Beer, waste beer Unknown  Alum Cr. Trib.
6/09/2000  Sunbury Pump WWTP Sewage 7,000 gal. Drainage ditch
6/14/2000 Place to Place Transportation Diesd fud 50 gal. Alum Cr. Trib.
6/19/2000  Alboher Development Co. Muddy water Unknown  B. Walnut Cr.
7/25/2000  Fishburn Producing Crude ail 500 gal. Alum Cr. Trib.
7/25/2000  Fishburn Producing Crude ail 500 gal. Alum Cr. Trib.
8/17/2000  Columbus Airport Authority Ethylene glycol 550 gal. B. Walnut Cr.
9/11/2000 Columbus WWTP Sewage Unknown  Alum Cr.
9/25/2000 Huber Ridge WWTP Sewage Unknown  Alum Cr.
9/25/2000  Columbus Airport Authority Jet fuel 50 gal. B. Walnut Cr. via SS
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Date Entity Material Amount Waterway
9/27/2000  Glory Transportation Diesdl Fuel 100 gal. B. Walnut Cr. Trib.
10/01/2000 Unknown Red material Unknown  B. Walnut Cr.
10/04/2000 MGR Construction Sewage Unknown  Alum Cr. viaSS
10/09/2000 Hoover Bridge WWTP Sewage Unknown  Alum Cr.

10/30/2000 Hoggy's Restaurant Grease Unknown  Rocky Fork
10/31/2000 Consolidated Freightways Corp. Diesd fuel 75 gal. Alum Cr. Trib.
11/04/2000 William Ringler Hog Farm Hog manure Unknown ~ W. Br. Alum Cr.
11/08/2000 City of Whithall Black material Unknown  B. Walnut Cr. Trib.
11/28/2000 Columbus Airport Authority Etheylene glycol 660 gal. B. Walnut Cr. via SS
12/12/2000 Cooper Power Systems, Inc. Transformer oil 55 gal. Alum Cr.Trib. via SS
12/18/2000 Huber Ridge WWTP Sewage Unknown  Alum Cr.
12/20/2000 Columbus Airport Authority Etheylene glycol 1,600gal. B.Walnut Cr.
12/27/2000 Columbus Sewers and Drains Sewage Unknown  Alum Cr.

Chemical Water Quality

Between June and September 2000, five grab samples of water were taken at each of 117 sites
within the Big Walnut Creek watershed. The effort included samples from 113 ambient sites, 2
WWTP effluent sites, and 2 mixing zones. Samples were collected, preserved, and analyzed for a
variety of pollutants following the protocols specified in the Manual of Ohio EPA Surveillance
Methods and Quality Assurance Practices (Ohio EPA 19894) Analytical results for the field and
laboratory parameters are presented in Appendix Table A (provided upon request). Various
longitudinal plots of this data are found in the figures below.

Sampling stations in the Big Walnut Creek watershed were chosen to provide information
concerning ambient water quality. The sampling scheme chosen was based on a geometric
progression of drainage areas with more sampling sites at smaller drainage area locales and fewer
sitesat larger drainage arealocales (Table 6). Sample results were evaluated to determine impacts
from land use practices in the watershed and to determine instantaneous exceedences of criteria
listed in the Ohio Water Quality Standards (OAC 3745-1). Exceedenceswere based on designated
or assigned Exceptional Warmwater Habitat (EWH), Warmwater Habitat (WWH), or Modified
Warmwater Habitat (MWH) aquatic life uses, Primary or Secondary Contact Recreation (PCR or
SCR) uses, and Agricultural and Industrial Water Supply (AWS or IWS) uses; exceedences are
summarized in Table 9.

Despite advanced methods of treating wastes used in the United States, contaminated waters till

cause illness via contact through direct consumption, via swimming and wading, and consumption
of contaminated fish and shellfish. Commonly used tools intended to protect the public from
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waterborne pathogens identify contaminated waters, but cannot distinguish between human and
animal sources of contamination. This limitation makes for difficulty in correcting pollution
problems and in maintaining clean waters in urbanized aress.

Big Walnut Creek Mainstem (WWH, EWH)

Chemical water quality in the Big Walnut Creek mainstem was generaly good, improving with
distance downstream. Water quality impacts resulting from bacterial contamination were common
and nearly stream-wide (Table 9); some of these were related to arain event in mid-June. The
headwater portion of Big Walnut Creek from RM 73.60 through RM 66.60 showed the greatest
degradation from bacteria. Feca coliform bacteria regularly exceeded the maximum Primary
Contact Recreation (PCR) criterion. E. coli values typicaly exceeded the maximum Secondary
Contact Recreation (SCR) criterion. Moving downstream, thereach beginning at RM 61.90 showed
little improvement in bacterial contamination from the headwater areas upstream. This site may be
influenced by hydraulic overflows from the Village of Marengo WWTP during rain events.
However, beginning at RM 54.60, amarked improvement in bacterial contamination wasnoted until
thereachjust downstream of Gahanna and the Port Columbus I nternational Airport where bacterial
contamination was again excessive. The EWH designated reach of Big Wanut Creek (beginning
at Williams Road, RM 15.80) exhibited few bacterial exceedences.

Evaluation of mean temperature in Big Walnut Creek showed a gradua increase when moving
downstream. Wider variability in temperatures was noted upstream with variation decreasing
moving downstream (Fig. 8). Thisislikely dueto alarger proportion of cooler groundwater input
to the creek in the headwater reaches keeping temperatures lower. As drainage area and flow
volume increases, temperature variability decreases, but the mean value increases nearly 5 degrees
Celsius when compared with headwater areas. This may be due to reduction of riparian shading as
the stream becomes wider and impounded at Hoover Reservoir (allowing more sunlight to impact
the surface), loss of riparian corridor, increased urbanization (the urban “heat island”), aswell asa
lower percentage of groundwater comprising total stream flow.

I nstantaneous eval uation of dissolved oxygen showed only one datapoint below the WWH criterion
at only one sitein the headwaters at RM 73.60 (Table 9, Fig. 8). All other instantaneous readings
were well above the minimum and mean WWH and EWH criteria

Nutrients (largely ammonia and phosphorus but also including organic nitrogen) and suspended
solids were more concentrated in the headwater areas (RM 73.60 through RM 66.60) than in
downstream sections (except directly downstream of Hoover Reservoir) (Table 10, Fig. 9). Mean
ammonia concentrations were the highest found in the mainstem, often exceeding the 95™ percentile
of background ecoregional reference concentrationsat RM 73.60 (Fig. 9). Total phosphorus, TKN,
and nitrite were also present in significant quantities, often in excess of the 75™ percentile of
background reference. Total phosphorus detections over background reference median were
prevalent fromthe headwaters downstream to RM 54.60 where they began to dissipate. Suspended
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solids concentrations were well above 75" percentile background reference values in most cases,
with some even higher than the 90™ and 95" percentiles. The uppermost 2 sites showed the highest
mean suspended solids concentrationsinthe mainstem. Elevated concentrationsof suspended solids
are likely one cause of substrate embeddedness in this area of the stream. Headwater areas were
definitely impaired by excess nutrients compared with background ecoregional reference
concentrations.

Nitrogen-based nutrient (except TKN) and suspended solids concentrations were attenuated
upstream of Hoover Reservoir but increased again downstream of the dam (Table 10, Fig. 9). The
reach from RM 28.30 to the mouth showed noticeably fewer instances of suspended solids and
nutrients above the median background ecoregional reference than the headwater areas.

Metals concentrations in Big Walnut Creek never exceeded Water Quality Standards criteria;
however, therewerelargefluctuationsinlongitudinal mean concentrations of some metalsincluding
manganese, iron, aluminum, strontium, sodium, and overall hardness(Fig. 10). Theseconcentrations
of metals did not influence chemical water quality.

Diel Dissolved Oxygen Sudy-Big Walnut Creek

Didl dissolved oxygen patterns were evaluated at 3 locations on the Big Walnut Creek mainstem,
RM 52.40, RM 34.90, and RM 7.10. Each site was assessed 2 or 3 times during the summer for
approximately 48 consecutive hours. The WWH or EWH minimum criterion for dissolved oxygen
was never violated during the survey period except in mid August at RM 52.40 where one value
dipped below 4.0 mg/l (Figs. 11,12). The cause for this single violation is unknown. Typica diel
fluctuations were aso noted at each site and supersaturated conditions were rarely present.

Water Column Organics-Big Walnut Creek

Three sites were sampled for organic constituents in the water column on the Big Wanut Creek
mainstem. The alpha (a) and gamma (g) forms of benzene hexachloride (BHC) were the only
contaminants detected (Table 11) in the water column. The site at RM 1.70 exhibited a value for
¢-BHC (aka Lindane) which exceeded the standard for the protection of aquatic life outside the
mixing zone. Sources for this material are unknown but may be linked to various agricultural
practices as this insecticide is under restricted use as a seed and soil treatment.
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Table 9. Exceedences of Ohio EPA Warmwater Habitat (WWH) and Exceptional Warmwater
Habitat (EWH) water quality criteria (OAC 3745-1) for chemical/physical parametersin
the Big Walnut Creek study area, 2000. Plaintext river milesindicate Warmwater Habitat,
boldface river miles are designated Exceptional Warmwater Habitat, effluent discharges
areinitaic print, undesignated streams have aletter U following the river mile, and areas
designated Modified Warmwater Habitat are underlined (Unitsare #/100 ml for bacteria,
ny/l for metas, cyanide and pesticides, and mg/l for al other parameters).
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River/Stream NPDES River Parameter (Value) code
Discharge Mile
Big Walnut Creek 73.60 Dissolved Oxygen (3.27)%+
Fecal Coliform (2800, 2900, 3550)AA
E. coli (955, 2200, 2950, 4300)AAA
70.70 Feca Coliform (2100)AA
E. coli (300, 530)AA, (1080, 1400)AAA
66.60 Feca Coliform (26000)AAA
E. coli (800, 2600, 17000)AAA
61.90 Feca Coliform (2600, 3100)AA
E. coli (1120, 2000, 2700, 3100)AAA
54.60 E. coli (415)AA
52.40 E. coli (340)AA
49.00 None
37.20 Feca Coliform (2500)AA
E. coli (2500)AAA
34.90 E. coli (600, 1500)AAA
28.30 Feca Coliform (20000)AAA
E. coli (370, 520)AA, (1500, 23000)AAA
27.00 Feca Coliform (2000)AA
E. coli (405, 430, 560)AA, (2800)AAA
15.80 E. coli (330)AA
7.10 E. coli (405)AA
3.70 None
1.70 E. coli (395)AA
Alum Creek 56.30 Feca Coliform (18500)AAA
E. coli (315, 425, 510)AA
(2700, 27500)AAA
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River/Stream NPDES River Parameter (Value) code
Discharge Mile
55.30 Feca Coliform (2000)AA, (25500)AAA
E. coli (680, 790, 905, 2100, 22500)AAA
52.90 E. coli (330, 350)AA, (1030)AAA
49.90 E. coli (360)AA, (610)AAA
42.90 E. coli (300)AA, (964)AAA
39.45 E. coli (300, 430)AA, (800)AAA
22.10 E. coli (300, 340, 430)AA, (1000)AAA
Delaware County 20.80 No discharge during
Alum Creek WWTP) survey period
19.80 E. coli (340)AA, (1200)AAA
13.40 Feca Coliform (5259)AAA
E. coli (310)AA, (730, 4400)AAA
3.80 Fecal Coliform (3300)AA
E. coli (530, 1110)AAA
0.70 E. coli (360, 460, 490)AA
West Branch Alum Creek 9.90 Feca Coliform (10000)AAA
E. coli (460)AA, (945, 1240, 11000)AAA
8.70 Dissolved Oxygen (3.39)ft
Copper (23)**
Fecal Coliform (8000)AAA
E. coli (350, 490)AA, (690, 9360)AAA
3.30 Zinc (583)**
Fecal Coliform (2400)AA
E. coli (300, 320)AA, (1300)AAA
0.60 E. coli (600, 918, 918)AAA
Turkey Run 4.80 Dissolved Oxygen (4.41)%, (2.90, 3.57)1%
Feca Coliform (2000)AA
E. coli (370, 590)AA,
(1100, 1210, 1500)AAA
1.70 Feca Coliform (2000)AA
E. coli (S550)AA, (740)AAA
Unnamed Tributary to 0.60U Dissolved Oxygen (2.52, 3.90)+%
Alum Creek @ RM 54.44 Feca Coliform (2700, 3000)AA, (7546)AAA
E. coli (610, 760, 2400, 3100, 6500)AAA
Bunker Run 1.80 Feca Coliform (2400)AA, (5400)AAA
E. coli (320)AA, (640, 2700, 8270)AAA
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River/Stream NPDES River Parameter (Value) code
Discharge Mile
Unnamed Tributary to 0.20U Fecal Coliform (3050)AA
Alum Creek @ RM 40.48 E. coli (500, 575, 590)AA,
(987, 2300)AAA
Unnamed Tributary to 0.30U E. coli (340, 380)AA,
Alum Creek @ RM 38.75 (630, 690, 690)AAA
Big Run 2.70 Dissolved Oxygen (3.42)tt
Feca Coliform (3000, 3900)AA
E. coli (1200, 1700, 2400, 2900)AAA
Unnamed Tributary to 0.20U Fecal Coliform (3300)AA,
Alum Creek @ RM 25.50 (5250, 21000, 31000)AAA
E. coli (455, 590)AA,
(3000, 18000, 29000)AAA
Unnamed Tributary to 0.80U E. coli (320, 410, 440)AA,
Alum Creek @ RM 23.47 (620, 650)AAA
Spring Run 3.70U Feca Coliform (8273, 27000)AAA
E. cali (730, 1040, 2500, 8910,
25000)AAA
0.20U Fecal Coliform (2300)AA, (8818, 11000)AAA
E. coli (360)AA, (818, 7200, 9640)AAA
West Spring Run 0.10U Copper (12)**
Fecal Coliform (9000, 55000)AAA
E. coli (1600, 10100, 35000)AAA
Kilbourne Run 0.40U Feca Coliform (4000)AA, (10000)AAA
E. coli (710, 7400, 10300)AAA
Bliss Run 0.60 Fecal Coliform (2600, 4100)AA,
(17000, 55000)AAA
E. coli (450)AA,
(2400, 2500, 11200, 54500)AAA
Rocky Fork Big Walnut 11.40 Dissolved Oxygen (2.91)¢
Creek E. coli (400, 540)AA
10.20 E. coli (700, 730, 2000)AAA
7.10 Feca Coliform (2600)AA, (8455)AAA
E. coli (710, 730, 1750, 3300)AAA
5.90 Feca Coliform (9000)AAA
E. cali (480)AA, (1000, 1500)AAA
3.30 E. coli (540)AA, (1500)AAA
1.10 Feca Coliform (26000)AAA
E. coli (370)AA, (14400)AAA
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River/Stream NPDES River Parameter (Value) code
Discharge Mile
Rose Run 0.50 E. coli (809, 873, 1000, 1700, 2000)AAA
Sugar Run 3.10 None
0.70 E. coli (360, 540)AA, (660, 740)AAA
Long Run 4.30 E. coli (400, 520)AA, (740)AAA
3.60 E. coli (410, 460)AA, (700, 1300)AAA
0.70 E. coli (340)AA, (620)AAA
Castro Run 1.10 E. coli (415)AA
Mill Creek 1.60 Feca Coliform (53000, 60000)AAA
E. coli (500)AA,
(2000, 80000, 92000)AAA
Light Creek 0.10 E. coli (380)AA, (1400, 1600)AAA
Reynolds Run 0.70 Feca Coliform (2900, 4700)AA
E. coli (710, 750, 4500)AAA
Little Walnut Creek 10.20 E. coli (300, 310)AAA
9.40 Dissolved Oxygen (3.60)tt
Feca Coliform (2600)AA
E. coli (350, 370)AA, (1900)AAA
7.40 E. coli (300, 310, 350)AA
1.40 E. coli (300)AA
East Branch Little Walnut 0.05 Fecal Coliform (3500)AA
Creek E. coli (500)AA, (3200)AAA
West Branch Little 3.30 Dissolved Oxygen (0.40, 2.27, 2.83) 1%
Walnut Creek Fecal Coliform (2100, 2700, )AA,
(12000, 41000)AAA
E. coli (1700, 4300, 17000, 33000)AAA
0.80 Dissolved Oxygen (2.85)tf
E. coli (450, 470)AA, (800)AAA
Butler Run 1.20 Dissolved Oxygen (3.95)#¢
E. coli (360)AA, (680, 790)AAA
Sugar Creek 5.30 Dissolved Oxygen (2.72, 3.92)t%
E. coli (310, 380, 420)AA
0.10 E. coli (320, 330)AA
Perfect Creek 6.30 Dissolved Oxygen (2.45)t¢
E. coli (520)AA
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River/Stream NPDES River Parameter (Value) code
Discharge Mile
0.10 E. coli (310, 500)AA
Rattlesnake Creek 0.10 E. coli (370)AA
East Fork Rattlesnake 3.10 Dissolved Oxygen (1.41, 3.16)%%
Creek Feca Coliform (2700)AA
E. coli (2000, 3000)AAA
0.20 Feca Coliform (2600)AA
E. coli (600, 600, 1600, 2800, 4400)AAA
South Fork Rattlesnake 3.70 E. coli (360)AA, (750, 900)AAA
Creek
0.10 E. coli (720, 2600)AAA
North Fork Rattlesnake 4.80 Feca Coliform (3100)AA
Creek E. coli (600, 1100, 1700)AAA
3.40 E. coli (300, 555)AA, (630, 1700)AAA
0.10 Dissolved Oxygen (28Dt
E. coli (360, 470, 480, 520)AA,
(964)AAA
Prairie Run 0.40 E. coli (500, 510, 590)AA,
(936, 1000)AAA
Sunbury WWTP 0.35?7? Not analyzed
Culver Creek 4.50 Dissolved Oxygen (2.60, 2.06)+%
E. coli (500, 510, 590)AA,
(936, 1000)AAA
3.30 Feca Coliform (2300)AA
E. coli (410, 590)AA, (1600, 2000)AAA
0.10 Dissolved Oxygen (3.44)tt
Feca Coliform (2000)AA
E. coli (1240)AAA
Unnamed Tributary to 0.10 Feca Coliform (2000, 3200)AA, (5900)AAA
Culver Creek @ RM 3.32 E. coli (370)AA,
(1330, 2100, 2900, 3000)AAA
Duncan Run 9.00 E. coli (450)AA, (1070)AAA
7.30 Fecal Coliform (2800)AA
E. coli (320, 430)AA, (1290)AAA
2.70 Fecal Coliform (14300)AAA
E. coli (370, 410)AA, (14500)AAA
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River/Stream NPDES River Parameter (Value) code
Discharge Mile
McKenna Creek 0.20U Feca Coliform (2050, 3800)AA
E. coli (320, 380, 515)AA,
(2300, 2800)AAA
Unnamed Tributary to 0.20U Feca Coliform (2400, 4400)AA, (8000)AAA
Big Walnut Creek @ RM E. coli (1000, 2300, 2600, 6450)AAA
27.29
Mason Run 0.50 Feca Coliform (2500, 2700)AA
E. coli (380, 440)AA,
(918, 1060, 2300)AAA
Unnamed Tributary to 0.20U E. coli (500, 540)AA, (1040)AAA
Big Walnut Creek @ RM
12.74
Blacklick Creek 27.10 Dissolved Oxygen (1.50, 2.99)+%
Total Dissolved Solids (1830, 3320, 3810)k
Feca Coliform (3000)AA,
(11818, 21000, 26000)AAA
E. coli (2000, 7100, 9000, 15000,
20000)AAA
24.70 E. coli (1000)AAA
22.40 E. coli (300, 440)AA
20.40 E. coli (300, 320, 360, 400)AA
16.60 E. coli (350, 520)AA, (1700)AAA
13.70 E. coli (500)AA,
(800, 1020, 2000, 3000)AAA
11.30 Fecal Coliform (2900)AA, (7000)AAA
E. coli (440)AA,
(1160, 2100, 4000)AAA
Tussing Road 11.10 Ammonia (7.32) ;
WWTP Fecal Coliform (25000) ;
Mixing Zone 11.05
11.00 Fecal Coliform (8000, 11182)AAA
E. coli (340)AA, (780, 3300, 5600)AAA
8.80 E. coli (580)AA, (650, 2700, 6000)AAA
Blacklick Estates 4.83 None
WWTP
Mixing Zone 4.80
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River/Stream NPDES River Parameter (Value) code
Discharge Mile
4.60 Feca Coliform (3000)AA
E. coli (470, 530)AA, (2900)AAA
1.90 E. coli (400, 400)AA, (750, 8000)AAA
Swisher Creek 1.30 Dissolved Oxygen (1.20)$¢
E. coli (320, 330, 410)AA
North Branch French Run 0.20 Fecal Coliform (3800)AA
E. coli (1040, 1110, 2100, 3400)AAA
French Run 0.70 Fecal Coliform (3500, 3600, 4000)AA,
(5000)AAA
E. coli (2060, 1400, 2800, 4200,
4500)AAA
Unnamed Tributary to 0.30 Fecal Coliform (4900)AA
Blacklick Creek @ RM E. coli (330)AA, (1120, 3800)AAA
12.89
Lees Creek 0.30 E. coli (770, 1170, 1190)AAA
Powell Ditch 0.50 Fecal Coliform (2800)AA, (5600)AAA
E. coli (310, 340)AA,
(3100, 3100, 6000)AAA
Dysar Run 3.00 Fecal Coliform (2000, 3000)AA
E. coli (500)AA, (1000, 1300, 2000)AAA
1.60 E. coli (510)AA
Unnamed Tributary to 0.20 Feca Coliform (11000)AAA
Blacklick Creek @ RM E. coli (300)AA,
10.36 (610, 1020, 2900, 11000)AAA
* exceedence of numerical criteriafor prevention of chronic toxicity [Chronic Aquatic Conc.
(CAQ)].
*x exceedence of numerical criteriafor prevention of acute toxicity [Acute Aquatic Conc. (AAC)].
*xx exceedence of numerical criteriafor prevention of acute toxicity inside the mixing zone [i.e., Final Acute Value
(FAV)].
1C exceedence of the mean exceptional warmwater habitat or warmwater habitat dissolved oxygen criterion (EWH 3
6.0 mg/l, WWH = 5.0 mg/l).
Tt exceedence of the minimum exceptional warmwater habitat or warmwater habitat dissolved oxygen criterion
(EWH = 5.0 mg/l, WWH = 4.0 mg/l).
ke exceedence the maximum Total Dissolved Solids criterion of 1500 mg/l
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).
JE exceedence of NPDES permit limitation.
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Table 10. Comparison of background ecoregional reference nutrient and demand parameter
concentrationswiththosefound inthe Big Walnut Creek study area, 2000. Comparisons
are made to Eastern Corn Bet Plains (ECBP) ecoregion background 50" percentile
(normal print), 75" (italic print), 90" (underlined), and 95" percentile (bol dface) values
for headwaters (HW), wadeable (W), and smdl river reference sites (SR). Unitsaremg/I
for dl parameters. Sample size, n = 5 unless otherwise stated. E = Exceptional
Warmwater Habitat.

River/Stream River Mile Parameter(s) Vaue(s)
STORET Code
Big Walnut Creek 73.60 Total Suspended Solids (94, 41, 21, 18, 17)
V05605 Ammonia (0.54,0.22,0.19, 0.11, 0.09)
HW Nitrate+Nitrite (4.82, 2.37)
Nitrite (0.11, 0.04, 0.03, 0.02, 0.02)
Tot. Kjeldahl Nitrogen  (1.24, 0.57, 0.57, 0.52, 0.42)
Phosphorus (0.19, 0.19, 0.16, 0.11, 0.08)
70.70 Total Suspended Solids (57, 39, 39, 39, 36)
V05G06 Ammonia (0.09, 0.07, 0.05)
HW Nitrate+Nitrite (2.48, 1.42)
Nitrite (0.11, 0.02, 0.02)
Tot. Kjeldahl Nitrogen  (0.96, 0.53, 0.42)
Phosphorus (0.17, 0.15, 0.12, 0.10, 0.08)
66.60 Total Suspended Solids (33, 26, 22, 13, 12)
V05506 Ammonia (0.07, 0.06, 0.06, 0.05)
HW Nitrate+Nitrite (2.05, 1.96)
Nitrite (0.05, 0.02, 0.02)
Tot. Kjeldahl Nitrogen ~ (0.81, 0.69, 0.57, 0.55)
Phosphorus (0.11, 0.08, 0.07, 0.07, 0.05)
61.90 Total Suspended Solids ~ (49)
VOSW02 Ammonia (0.09, 0.07)
w Nitrate+Nitrite (2.31, 1.86, 1.53)
Nitrite (0.04)
Tot. Kjeldahl Nitrogen  (0.79, 0.70, 0.66. 0.61)
Phosphorus (0.41, 0.11, 0.07, 0.07, 0.07)
54.60 Ammonia (0.27, 0.057)
V05607 Nitrate+Nitrite (2.74, 0.95)
w Nitrite (0.04)
Tot. Kjeldahl Nitrogen ~ (0.77, 0.73, 0.62, 0.62, 0.57)
Phosphorus (0.10, 0.09, 0.07)
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River/Stream River Mile Parameter(s) Vaue(s)
STORET Code

52.40 Total Suspended Solids ~ (18)

V05503 Nitrate+Nitrite (1.93, 0.89)

w Nitrite (0.02, 0.02)
Tot. Kjeldahl Nitrogen ~ (0.63, 0.62, 0.59, 0.55, 0.50)
Phosphorus (0.09)

49.00 Ammonia (0.05)

V05501 Nitrate+Nitrite (2.34, 1.35,0.93)

w Tot. Kjeldahl Nitrogen ~ (0.69, 0.63, 0.54)
Phosphorus (0.07)

37.20 Total Suspended Solids  (15)

V05847 Ammonia (0.18, 0.18, 0.14, 0.11)

w Nitrate+Nitrite (2.82,2.25,1.91, 1.54, 1.13)
Nitrite (0.09, 0.08, 0.07, 0.05)
Tot. Kjeldahl Nitrogen  (0.82, 0.75, 0.66, 0.64, 0.63)

34.90 Ammonia (0.12, 0.11, 0.09, 0.07)

V05608 Nitrate+Nitrite (2.66, 2.21, 2.04, 1.58, 1.22)

w Nitrite (0.07, 0.06, 0.05, 0.04, 0.04)
Tot. Kjeldahl Nitrogen  (0.79, 0.68, 0.59, 0.59, 0.53)

28.30 Total Suspended Solids  (60)

V0545 Ammonia (0.06, 0.06)

SR Nitrate+Nitrite (2,51, 2.29)
Nitrite (0.02)
Tot. Kjeldahl Nitrogen  (0.71)
Phosphorus (0.09)

27.00 Nitrate+Nitrite (1.94, 1.70)

V05344 Tot. Kjeldahl Nitrogen  (0.66)

SR Phosphorus (0.09, 0.07)

15.80 Ammonia (0.06, 0.06, 0.05)

Vv05s41 E Nitrite (0.02)

SR

7.10 Total Suspended Solids  (38)

V05G09 E Ammonia (0.07, 0.05, 0.05)

SR Nitrite (0.02, 0.02)

3.70 Total Suspended Solids  (31)

V05540 E Nitrite (0.02)

SR

1.70 Total Suspended Solids  (34)

600890 E Ammonia (0.05, 0.05)

SR
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Table11. Water column organic compounds collected in the Big Walnut Creek study area during
July-September, 2000. AT=Airport Tributary, RF1=Rocky Fork a RM 7.1,
RF2=Rocky Fork at RM 1.1, LWC=Little Wanut Creek at RM 9.4, RC=Rattlesnake
Creek at RM 0.1, AC1=Alum Creek at RM 0.7, AC2=Alum Creek at RM 13.4,
BC1=Blacklick Creek at RM 1.9, BC2=Blacklick Creek at RM 13.7, BW 1=Big Walnut
Creek at RM 1.7, BW2=Big Walnut Creek at RM 15.8, BW 3=Big Walnut Creek at RM
61.9. Boldface print indicates that the value exceeds the standard for protection of
aquatic life outside the mixing zone. Blank spacesindicate that the compound was not
detected in the sample. Units=nyg/l.

Big Walnut Creek and Tributaries Water Organics
Analyte AT RF1 RF2 LWC AC1 AC2 BC1 BC2 Bw1l BW2 BWS3
a-BHC 0.011 0.011 o0.011 0.012 0.010 0.012
d-BHC 0.009

1

gBHC 0.0072 0.007 0.010 0.0069
Dieldrin 0.0078 0.0084 0.0075
Endosulfan 0.0055 0.0081

|
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Big Walnut Creek at Sunbury Big Walnut Creek at Central College
USGS Gauge USGS Gauge
350.0 T 350.0 T
Flow (cfs) Flow (cfs)
3000 [ I sample Collection ] 3000 [ I sample Collection
250.0 | 1 250.0
& 200.0 [ @ 200.0
g g
] H
a 150.0 |- o 150.0 |
100.0 [ 100.0 [ 1
50.0 500 [ 1
00 - 00
E E s E E s
E] E]
Date (Year 2000) Date (Year 2000)
Big Walnut Creek at Rees Alum Creek at Africa Road
USGS Gauge USGS Gauge
2500.0 s 500.0 s
Flow (cfs) Flow (cfs)
B sample Collection B sample Collection
20000 Bl 4000 -
1500.0- q 300.0
g g
g g
1000.0[- 200.0
500.0 100.0
00 - 00
3 B 3 5
E]
Date (Year 2000) Date (Year 2000)

Figure7. Flow hydrographsfor BigWalnut Creek at Sunbury (RM 50.3), Central College Rd. (RM
37.2), and Rees Rd. (RM 10.8) and for Alum Creek at Africa Rd. (RM 26.3) June thru
September, 2000.
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Figure 8. Box plots of Dissolved Oxygen concentrations, Dissolved Oxygen Percent Saturation,
and Temperature in Big Walnut Creek, 2000.
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Figure9. Box plots of Total Suspended Solids, Total Phosphorus, Ammonia-Nitrogen,
Nitritet+Nitrate-Nitrogen, E. coli, and Fecal Coliform for Big Walnut Creek, 2000.
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Figure 10. Mean longitudinal concentrations of selected metals from Big Walnut Creek, 2000.
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Figure11. Diel Dissolved Oxygen concentrations and Dissolved Oxygen Percent Saturation at
Old 3C Rd. (RM 52.4) and SR 161 (RM 34.9) on Big Walnut Creek, 2000.
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Big Walnut Creek Tributaries
Rocky Fork Creek (WWH, EWH)

Rocky Fork Creek was evaluated at 6 locationsfor chemica water quality. The Warmwater Habitat
water quality criterion minimumfor dissolved oxygen wasviolated at RM 11.40 (Table 9). Oxygen
depletionnoted on July 12, 2000 in thisupstream reach was probably an artifact of aconcurrent high
concentration of chemical oxygen demand (COD, 237 mg/l) discovered instream (Fig. 13). Since
biochemica oxygen demand was undetected, an oxygen demanding chemica contaminant of some
kind islikely draining into the creek via some kind of dumping or anin-home business(e.g., abeauty

Rocky Fork Big Walnut Creek Rocky Fork Big Walnut Creek
5.0 T T T T T 70.0

3.01

[ e —. =Y eteciion
2.0 T T imic
L oooooo

1.or r Run

0.0 L L L L L ] 0.0 L L L L L
12 10 8 6 4 2 0 12 10 8 6 4 2 0

Mean Biochemical Oxygen Demand (mg/l)
Mean Chemical Oxygen Demand (mg/l)

Figure 13. Mean five day Biochemica Oxygen Demand and Chemical Oxygen Demand in Rocky
Fork Big Walnut Creek, 2000.

salon, photographic studio, or car repair shop) discharging intermittently, possibly through ahome
sewage treatment system. Further investigation is warranted to determine the source of this
contamination.

Bacterial exceedences were more widespread, affecting all sites to some extent (Table 9). Mean
bacterial concentrations were low upstream, rose steadily by RM 7.10, then fell, and eventually
spiked upwards at RM 1.10 (Fig. 14). Failing home sewage treatment systems are likely the major
source of the bacteriain addition to several small package WWTPs including Westerville Estates,
Taylor Estates, and Windrush Creek. Agricultural sources are likely contributing to this problem
inthe rural portion of the upper watershed. Storm sampling efforts during the survey aso revealed
high concentrations of bacteria contaminating the stream during runoff events(Fig. 18). Thethree
WWT Ps mentioned above certainly contributed to this phenomenon asthey dl havel/l problemsin
their collection systems which, in turn, cause hydraulic overloading and washout of bacteria and
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solids at the plants.

Adverse effects from nutrients appeared to be limited to the upper three sites, but Rocky Fork
exhibited the effects of nutrient enrichment throughout its length even though concentrations of
nutrients in the water column attenuated with increasing distance downstream. Evidence of the
effects of nutrient enrichment in downstream areas included the presence of large blooms of
filamentous a gae and supersaturated dissol ved oxygen concentrations (Fig. 14). Total phosphorus
concentrations were nearly al greater than the 75" percentile for background ecoregional reference
at the three upstream sites, with many in excess of the 90" percentile (Table 12). Ammonia,
nitrate+nitrite, and TKN concentrations were a'so excessive at RM 10.20 and probably emanated
from the package WWTPs as well as home sewage treatment systems discharges and suburban
runoff from continued development in the watershed.

Mean total suspended solids concentrations were moderate to low throughout the Rocky Fork
watershed during dry weather. However, precipitation events produced some extremely high
concentrations in the water column most likely due to runoff and bank erosion asrevealed by storm
event sampling at RM 7.10 (Table 12). Increasing development of the watershed is changing the
flow dynamics of Rocky Fork resulting in extremes of flow (e.g. higher high flows during runoff
events and lower low flows during dry periods) and increased erosive forces acting on the stream
banks.

Rose Run (WWH)

Rose Run was evauated for chemical water quality at a single location near the mouth (RM 0.50).
No violations of chemical water quality criteria were noted although bacterial exceedences for E.
coli were evident for all 5 sampling runs (Table 9). Thiswaslikely due to poorly operating home
sewage treatment systems. Nutrient enrichment was not visually evident at this site, although
dissolved oxygen concentrations were found to be supersaturated at times and total phosphorus
valueswereal in excess of the backgroundreference medianfor thisarea. Nitrogen-based nutrients
and suspended solidswere not elevated at this site. Continued development in the small watershed
most likely contributed to these problems.

Sugar Run (WWH)

Chemical water quality was evaluated in Sugar Run at two locations during the 2000 survey. There
were no water quality criteria exceedences found at RM 3.10. Bacterial exceedences for E. coli
were evident in 4 of 5 samples obtained at RM 0.70. Dissolved oxygen concentrations were well
within water quality norms at each site (Fig. 16).

Nutrient enrichment appears problematic in Sugar Run, especiadly inthe upstream reach (RM 3.10)

where organic nitrogen (TKN) concentrations exceeded the median reference background in every
sample and total phosphorus concentrations exceeded the 90" percentile of background in 80% of
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the samples (Table 12). Total suspended solids also exhibited elevated concentrations with 3 of 5
samples greater than the 75" percentile of background. The site at RM 0.70 showed less evidence
of enrichment as nutrients were found in lower concentrations and detected less often than at RM
3.10. Agricultura inputs of nutrients as well as bacteria are likely sources of contamination in the
upper watershed as well as ongoing devel opment and suburbanization of the watershed.

Long Run (WWH)

Chemical water quality sampling was conducted at three sites along the length of Long Run during
the 2000 survey. The upper two sites on Long Run (RM 4.30, RM 3.60) exhibited moderate to
heavy impact from bacteria and nutrients, particularly ammonia (Tables 9, 12). Tota suspended
solids concentrations a¢ RM 3.60 were among the highest found during the survey in the larger
tributaries of Big Wanut Creek (Fig. 16). Agricultural practices were the likely sources of
contaminationinthisrural area. Chemical water quality impactsat RM 0.70 waslimited to bacterial
contamination from E. coli. Nutrients and suspended solids concentrations at RM 0.70 were well
below median background reference concentrations for this ecoregion.

Castro Run (WWH)

Chemical water quality in Castro Run was characterized by low levels of bacteria but high
concentrations of suspended solids and nutrientsat the single location evaluated during the survey.
Bacterial contamination was limited to one detection of E. coli exceeding the Primary Contact
Recreation criterion (Table 9). Total suspended solids concentrations exceeded the 75™ percentile
of background referencein all 5 samples, with two of these in excess of the 90" percentile (Table
12). Nutrientsin the forms of ammonia, organic nitrogen (TKN), and total phosphorus were also
well above median values in most cases with most values exceeding the 75" percentile for
background. Oxygen demanding substances were aso present with chemical oxygen demand and
biochemica oxygen demand both displaying high concentrations. Dissolved oxygen concentrations
ranged just above the minimum WWH criterion although saturation was under 60% in all cases.

Sources of this degradation were most likely agricultural operations and observed results may have
beenrelated to applicationof inorganic fertilizersand/or organic manurewith subsequent runoff into
thecreek. Low level bacterial contamination seemsto preclude heavy impactsfromindividua home
sewage treatment systems.

Mill Creek (WWH)

Mill Creek exhibited degraded chemical water quality at the single location evaluated during the
survey (RM 1.60). Exceedenceswere noted for total dissolved solids on two separate occasionsin
additionto many instances of bacterial contamination(Table9). Total suspended solids, biochemical
oxygen demand, ammonia, other nitrogenous compounds, conductivity, and total phosphorus were
also elevated, sometimes severely (Table 12, Appendix A). Dissolved oxygen concentrations were
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found in normal ranges (Fig. 16). Since biological communities were not evaluated in Mill Creek,
it isdifficult to infer the degree of aquatic life useimpairment. However, based on land usesin this
watershed, chemica water quality degradation may have resulted from agricultural operations as
well as discharges of brine associated with oil and gas pumping.

Light Creek (WWH)

Light Creek showed far less chemical water quality impacts than its receiving stream Mill Creek.
Bacterial exceedenceswereapparent (Table 9), but muted and lessnumerous aswere concentrations
of nutrients and suspended solids (Table 12). Oxygen demanding substances were not found in
substantial quantities and dissolved oxygen concentrationswerefound inanormal range throughout
the survey period (Fig. 16). Since biological communitieswere not evaluated in Light Creek, it was
difficult to infer the degree, if any, of aguatic life use impairment.

Reynolds Run (WWH)

Reynolds Run showed chemica water quality impacts smilar to many of the headwater streams
found inthisdrainage. Bacteria contamination in excess of recreationa water quality criteriawere
noted in about 60% of the samples (Table 9). Anaysisfor chemical oxygen demand revealed one
of the highest individual readings among small streamsin the survey (73 mg/l). Organic nitrogen,
total phosphorus, ammonia, and nitrates were also evident at elevated concentrations (Tablel2).
Dissolved oxygen concentrations were within normal ranges (Fig. 16). Sources of pollution may
have been associated with agricultural practices as well as home sewage treatment systems.
Chemica oxygen demand spikes did not appear to cause declines in the dissolved oxygen
concentrations in the stream.

Little Walnut Creek (WWH)

Chemical water quality was evaluated at four locations aong the length of Little Walnut Creek. A
single violation of the water quality criterion for dissolved oxygen was noted at RM 9.40. On this
occasion, dissolved oxygen registered 3.60 mg/l whichwaswell under the WWH minimumcriterion
of 4 mg/l (Table 9). Additionally, bacterial exceedences were noted at each Site at least once with
the majority of the excursions showing E. coli contamination.

Organic and nutrient enrichment were prevalent at RM 1.40 (just upstream of the influence of
Hoover Reservoir) as were suspended solids (Table 12). Mean total suspended solids more than
tripled compared with upstreamlocales (Fig. 15). Lessintense organic and nutrient enrichment was
noted at RM 10.20. Negligible concentrations of most nutrients and oxygen demanding substances
werenoted at RM 9.40 and RM 7.40. The only exception to thiswas organic nitrogen found above
background reference median levelsin each sampletakenat RM 7.40. The maor sources of nutrient
enrichment in this rural watershed were likely agricultural with contributions from failing home
sewage treatment systems.
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East Branch Little Walnut Creek (WWH)

Water chemistry was evaluated at the mouth (RM 0.05) of East Branch Little Walnut Creek.
Bacterial contaminationfromE. coli and fecal coliform bacteria exceeded recreational water quality
criteria only infrequently (Table 9). Total suspended solids and total phosphorus concentrations
were each somewhat elevated at this site but nitrogen-based nutrients were not (Table 12).
Interestingly, sulfateconcentrationswereelevated over most other tributarieswhichcould havebeen
an artifact of nearby oil extraction operations.

Branch Little Walnut Creek (WWH)

Chemical water quality was examined at two sites on West Branch Little Walnut Creek. Both sites
showed violations of the Water Quality Standards criterion for dissolved oxygen, with 60% of the
tests under the 4 mg/I minimum criterion at RM 3.30 as were 20% of the tests at RM 0.80 (Table
9). Themgjority of thetestsa so reveal ed exceedences of bacteria criteriafor both E. coli and fecal
coliform bacteria

The upstream site at RM 3.30 showed the most serious contamination. Bacterial ranges were far
in excessof most smdl tributariesin thisbasin (Fig. 16). Dissolved oxygen values were well below
both the mean criterion of 5 mg/l and the minimumof 4 mg/l. Organic and nutrient enrichment were
excessive as were concentrations of suspended solids (Table 12). Contamination of thistype likely
resulted from a combination of heavily modified channel with low flow and numerous home sewage
treatment systems, some of which were not properly operated or maintained.

Downstream, contamination was much lessapparent, but still present, and likely dueto the situation
upstream. Elevated concentrations of ammonia and TKN along with depleted dissolved oxygen
concentrations indicated continued degradation, but conditions were less severe compared to that
found upstream. Sulfate concentrations also ranged widely and peaked at the second highest
concentrations found in the survey (602 mg/l) possibly due to oil and gas mining in the area.

Butler Run (WWH)

A single chemical sampling location on Butler Run revealed WWH Water Quality Standards criteria
violations for minimum dissolved oxygen and bacterial exceedencesfor E. coli (Table 9). Light to
moderate nutrient enrichment was a so evident with the detection of excessnitratesand TKN (Table
12). Tota suspended solids concentrations were al greater than the 75" percentile for background
reference which may have been an artifact of channelization and riparian destruction. Agricultural
sources of pollution are likely responsible for nutrient enrichment and bacteria inputs. Dissolved
oxygen violations were likely the result of poor riffle development (due to channelization) as well
as effects from enrichment.
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Sugar Creek (WWH)

Chemical water quality sampling was performed at two siteson Sugar Creek. The upstream site at
RM 5.30 exhibited WWH Water Quality Standards criterion violations for mean and minimum
dissolved oxygen (Table 9, Fig. 16). Exceedences of Primary Contact Recreation criterion for E.
coli were aso noted at both sites (Table 9). Nutrient enrichment was not a decisive factor at either
sitealthough nutrients, especialy ammonia, werefound in moderate concentrationsin the upstream
samples (Table 12). Based on the prevailing land use, agricultural sources of pollution were likely
responsible for lessened chemical water quality.

Perfect Creek (WWH)

Water chemistry sampling was conducted on Perfect Creek at RM 6.30 and RM 0.10. A single
Water Quality Standards criterion violation for dissolved oxygen was noted at RM 6.30.
Recreational criterion exceedencesfor E. coli bacteriawere noted in only afew instances. Thesite
at RM 6.30 was sampled atotal of 4 times as one aborted sampling run revealed only intermittent
pools and no surface flow. Both sites exhibited ssimilar concentrations of nutrients and showed
moderate enrichment fromtotal phosphorus and organic nitrogen (TKN). TheMorning View Care
Center WWTP did not appear to exacerbate nutrient enrichment in Perfect Creek athough
agricultural sources of pollution were likely responsible for the measured nutrient enrichment.

Culver Creek (WWH)

Chemica water quality was evaluated at three locations on Culver Creek. Exceedences of Water
Quality Standards criteriafor E. coli and fecal coliform bacteria were noted in nearly al samples
obtained from the two upstream locations (RM 4.50, RM 3.30) and during one sampling event at
the mouth (RM 0.10), a noticeable longitudinal decline (Table 9, Fig. 15). Violations of WWH
minimum Water Quality Standards criterion for dissolved oxygen were noted at RM 4.50 and RM
0.10. Excessive nutrient enrichment was evident at RM 4.50 with ammonia, nitrite, TKN, and total
phosphorus val ues of ten exceeding the 95™ percentile of background reference (Table 12). Nutrient
enrichment declined sharply at RM 3.30 and remained moderately low at the mouth. Nutrient
enrichment, low dissolved oxygen, and bacteria contamination may be artifacts of poor flow
characteristics and discharge from home sewage treatment systems as well as agricultural runoff.

Unnamed Tributary to Culver Creek at RM 3.32 (WWH recommended)

Water quality criteriaidentified for the Warmwater Habitat use designation apply to water bodies
not assigned an aquatic life use designation. This headwater stream was evaluated for chemical
water quality at the mouth (RM 0.10). Bacterial exceedences of Water Quality Standards criteria
were noted in every sample (Table 9). Dissolved oxygen concentrations were al above mean and
minimum WWH criteria. Nutrient enrichment consisted of mostly organic nitrogen greater than
median background reference val ues and one detection of ammonia greater than the 95™ percentile
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of background reference (Table 12). Neither suspended solids nor biochemical oxygen demand was
significantly elevated. A small package WWTP located at the Wyandot Golf Course located five
milesupstream, may haveinfluenced theseresultsdightly. Overal, chemica water quality appeared
good. The chemical information gathered during the study supports the recommended WWH use
designation for this waterbody based on biological community sampling results.

Rattlesnake Creek (WWH)

The mainstem of Rattlesnake Creek was evaluated for chemical water quality at one point near the
mouth (RM 0.10). Bacterial exceedences were limited to a single incidence of elevated E. coli
(Table 9) and nutrient enrichment was moderate compared with other tributary streamsin the Big
Walnut watershed and Rattlesnake Creek tributaries (Table 12). Sources of nutrients and bacteria
are likely from upstream sources found in the tributaries discussed below.

East Fork Rattlesnake Creek (WWH)

Chemica water quality was analyzed in East Fork Rattlesnake Creek at two locations. The site at
RM 3.10 exhibited two Water Quality Standardsviolations of the WWH minimum dissolved oxygen
criterion and several exceedences of bacterial criteria (Table 9). Thesiteat RM 0.20 exhibited only
exceedences of bacterial criteria, mostly for E. coli.

Nutrient and organic enrichment was prevaent at both sites. Ammonia, nitrite, nitrate, organic
nitrogen, and total phosphorus were dl extremely highat RM 3.10 with most values exceeding the
95" percentile compared to background reference data (Table 12). Additionaly, this site also
showed elevated biochemica oxygendemand (Fig. 17) and total suspended solidswerefound above
median background reference in al cases.

Nutrient enrichment was somewhat less prevalent at RM 0.20 although many values were still in
excess of the 75" percentile of background reference data. Evidence of organic enrichment was
present in the form of high biochemical oxygen demand and total suspended solids.

The primary source of nutrient enrichment in the upstream areas was chicken manure over-
application to fieldsin this subwatershed and the subsequent migration of manure and constituents
to the creek fromsaturated fields. Nitratesand inorganicformsof phosphorusareespecially mobile.
The manure was generated by Buckeye Egg Farm'’s Croton facility. Organic enrichment and
suspended solids found at the mouth were due to similar circumstances upstream at RM 3.10 and
nearby malfunctioning home sewage treatment systems.

South Fork Rattlesnake Creek (WWH)

Chemical water quality sampling occurred at two locations on South Fork Rattlesnake Creek (RM
3.70 and RM 0.10). South Fork Rattlesnake Creek was not as overwhelmed with nutrients and
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oxygen-demanding substances as was the East Fork. Most of the South Fork drainage, while
agricultural, was outside of the influence of Buckeye Egg Farm manure applications. Bacterial
exceedences were still present, however, as were some serious acute pollution events (Table 9).

The site at RM 3.70 was relatively unaffected by nutrient pollution in all but one instance where
nitrate concentrations exceeded the 90™ percentile for background referencein late June (Table 12),
although bacterial exceedences were apparent in 3 of 5 samples (Table 9). Sampling at the mouth
(RM 0.10) revealed moderately increased nutrient and organic enrichment compared with upstream
samples. A single sampling event on August 29, 2000, reveal ed some extraordinary valuesfor total
suspended solidsand nitriteat RM 0.10. A precipitation event with subsequent contaminated runoff
may have been a large factor in this pollutant spike and an indicator of contamination from
agricultural stormwater runoff.

North Fork Rattlesnake Creek (WWH)

Chemical water quality was evaluated at three locations on North Fork Rattlesnake Creek. Specidl
storm-event sampling was also performed at RM 3.40 during precipitation incidents in addition to
regular sampling. Samples obtained from RM 4.80 showed moderate contamination from bacteria
(Table 9) and heavy, but infrequent, contamination from nutrients (Table 12). Nitrogen-based
nutrients exhibited the highest concentrations with many values exceeding the 95" percentile of
background reference. Elevated total phosphorus concentrations were also noted in 40% of the
samples.

Water quality sampling conducted at RM 3.40 showed similar contamination from bacteria and
nutrients as samples taken from RM 4.80. E. coli exceedences were noted in 80% of the samples
and nitrogenous constituents dominated the nutrient samples. The presence of ammoniaand nitrite
at concentrations above the 95" percentile of background referencewas particularly startling. Total
phosphorus concentrations were also elevated in al samples obtained from this location. Storm
sampling at RM 3.40 revealed intermittent contamination from oxygen-demanding substances,
suspended solids, and nutrients. Median values for TKN, nitratet+nitrite, ammonia, and total
phosphorus were among the highest noted during storm sampling conducted at five different sites
in the Big Walnut watershed (Fig. 18). Interestingly, the concentration ranges of bacteria found
instream exhibited low variability and the lowest medians of the five storm sites. Mean bacterial
contaminationdid not increase precipitously during storm eventsbut remained near the meanfor the
ste.

Water quality sampling at RM 0.10 revealed a single violation of the minimum WWH criterion for
dissolved oxygeninadditionto exceedencesfor E. coli indl samples(Table 9). Nutrient enrichment
at this locale was less severe when compared with upstream sites, but still apparent (Table 12).
Nutrient enrichment and perhaps even bacterial contamination seemed to arise from manure over-
application on agricultural fields by Buckeye Egg Farm, Croton facility.
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Prairie Run (WWH)

Prairie Runwater chemistry was evaluated at asinglelocation just upstream of the Sunbury WWTP
outfall at RM 0.40. Bacterial exceedencesfrom E. coli were apparent in every sample (Table 9)
although the range of E. coli concentrations was narrower compared with many other headwater
streams (Fig. 17). Tota suspended solids and nutrient concentrations were also less than that of
most small tributary streams (Table 12) indicating that nutrient enrichment was not problematic in
Prairie Run upstream of the WWTP. The Sunbury WTP discharge at RM 1.43 did not appear to
affect water chemistry in Prairie Run during the summer of 2000.

Duncan Run (WWH)

Water quality sampling was conducted in Duncan Run at three locations including RM 9.00, RM
7.30, and RM 2.70. Fewer bacterial exceedences were noted at RM 9.00 than at the two
downstreamsites(Table 9). Mean concentrations of total suspended solidsat RM 9.00 werenearly
double those found at the two downstream sites. Nutrient concentrations appeared moderate but
consistent along the length of Duncan Run (Table 12). Total phosphorus and organic nitrogen
(TKN) were consistently above background reference median concentrations at every location with
the site at RM 7.30 exhibiting the highest concentration ranges (al above the 75™ percentile).
Nutrient and bacterial enrichment likely resulted from a combination of agricultural runoff and
malfunctioning home sewage treatment systems.

McKenna Creek (WWH recommended)

McKenna Creek is a smal undesignated, headwater stream draining suburban Gahanna, Ohio.
Chemical water quality sampling was performed at one location near the mouth of the streamat RM
0.20. Water quality criteriaidentified for the Warmwater Habitat use designation apply to water
bodies like McKenna Creek that have not been assigned an aguatic life use designation. Wet
weather sampling was also performed during three rain events over the summer of 2000. Bacterial
exceedencesfor E. coli were found for each sampling event, and for fecal coliform bacteriain 40%
of the samples (Table 9). Nutrient concentrations in McKenna Creek were typically below the
background reference median value during normal flow athough there was one instance of an
excessive concentration of total phosphorus (Table 12). Sampling during precipitation events
yielded much more contamination from suspended solids, ammonia, nitrite, and phosphorus,
demonstrating that runoff events do not necessarily dilute pollutant concentrations, but actually
increase pollutant loadings. Ongoing suburban development coupled with increased impervious
surfaceinthe watershed are causing the chemical impactsinthisstream. Flow isnow highly variable
and flashy during storm eventscausing severe bank erosionin unforested areas within subdivisions.
A City of Gahanna ordinance forbidding mowing near the creek bank is not regularly obeyed by
many homeownershindering stabilization effortsand exacerbating bank erosi on and suspended solids
loadings. Contaminated runoff from streets, rooftops, and lawns also contributed to chemical
impairment.
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Unnamed Tributary to Big Walnut Creek at RM 27.29 (WWH)

This small headwater tributary drains the grounds of the Port Columbus International Airport.
Bacterial exceedencesfor fecal coliformand E. coli werefound in about 60% of the samples(Table
9). Nutrient enrichment was extreme with all samples exceeding the 95™ percentile of background
reference for ammonia and nitrite (Table 12). Concentrations of TKN and nitrate+nitrite were al'so
well above background reference conditions and in most cases, significantly greater than other small
tributaries in the Big Walnut basin.  Organic enrichment was also present as evidenced by the
presence of oxygen demanding substances revealed by 5-day biochemical oxygen demand testing
aswdll as chemica oxygen demand testing. Both tests revealed significant oxygen demand in this
headwater stream (Fig. 17) compared with other streams in the basin. BOD. concentrations
exceeded the 75" percentile of background reference in 4 of 5 instances. This may be due to
ongoing contributions of glycol-based deicing productsand urea saltsarising from surrounding soils
and sediments contaminated during past freezing precipitation events. The airport authority
currently operates aprogram to collect aircraft deicing materials to prevent their further release to
the environment.

Mason Run (WWH)

Mason Run was evaluated for chemica water quality at asingle location 0.50 mile from the mouth.
Bacterial exceedences were noted for E. coli in dl samples and for fecal coliform in 40% of the
samples (Table 9). Nutrient enrichment was moderate with 4 of 5 samples for ammoniain excess
of the 90" percentile of background reference as well as a significant presence of nitrate+nitrite and
total phosphorus (Table 12). Urban runoff and developmental pressuresare significant contributors
to chemical impairment in Mason Run.

Unnamed Tributary to Big Walnut Creek at RM 12.74 (Undesignated)

Water quality criteriaidentified for the Warmwater Habitat use designation appliesto thiswaterbody
not yet assigned an aguatic life use designation. Chemical water quality was evaluated on thissmall
headwater stream at RM 0.20 and revea ed moderate amounts of bacterial contamination (Table 9)
and little in the way of nutrient pollution (Table 12). Developmental pressures and watershed
hardening were evident from extensive erosion of the stream bed and banks. Since biological
communities were not evaluated in thistributary, it is difficult to infer the degree, if any, of aquatic
life use impairment.

Diel Dissolved Oxygen Sudy-Big Walnut Creek Tributaries
Rattlesnake Creek

Did dissolved oxygen patterns were evaluated at RM 0.10 in Rattlesnake Creek. Typical diel
fluctuations were noted at the site. The WWH minimum criterion for dissolved oxygen was never
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violated during the survey period although the nighttime lows for August 2-3 and August 16-17
came closeto thelimit (Fig. 20). Excessively supersaturated conditionswere not observed although
oxygen saturation did, at times, seem low with wide variability (roughly between 50% and 110%).

Rocky Fork Creek

Diel dissolved oxygen patterns were evaluated at two sites on Rocky Fork Creek at RM 5.90 and
RM 1.10 (Fig. 19). Each site was evaluated three times during the summer. Typica diel
fluctuations were noted at each site with significant supersaturation (nearly 140%) noted during the
period of August 1-3, 2001 at RM 5.90. Nutrient enrichment is generally the cause of
supersaturated conditions. Thiswasthe only significant instance of supersaturation noted in Rocky
Fork during the survey period. The WWH minimum criterion for dissolved oxygen was never
violated during any of the survey periods.

Water Column Organics-Big Walnut Creek Tributaries

Three minor tributary streams were sampled for organic constituents during this survey including
one site on the Airport Tributary, two sites on Rocky Fork, and one site on Little Walnut Creek.
Contaminants detected at these sites included those listed in Table 11. Of these, endosulfan was
detected at concentrations exceeding the WQS criterionfor the protection of aguatic life outside the
mixing zone at RM 7.10 in Rocky Fork and RM 9.40 in Little Walnut. Endosulfanisawidely used
chlorinated hydrocarbon pesticide that has many uses for the control of insects and mites on fruits,
nuts, vegetables, grains, ornamentals, and timber. 1somers of Lindane were found in Rocky Fork
and Little Walnut Creek whereasLindaneitself wasdetected inthe Airport Tributary. None of these
detections exceeded WQS criteria.
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Table 12. Comparison of ecoregional reference background nutrient and demand parameter
concentrations with those found in the Big Walnut Creek study area, 2000. Comparisons
are made to Eastern Corn Belt Plains (ECBP) ecoregion background 50" percentile
(normal print), 75" (italic print), 90" (underlined), and 95" (bol dfaced) percentile values
for headwaters, wadeable, and smdl river reference sites. Units are mg/l for all
parameters. Sample size, n = 5 unless otherwise stated. E = Exceptiona Warmwater
Habitat. HW = headwater, W = wadeable.

River/Stream River Mile Parameter(s) Vaue(s)
STORET Code
Rocky Fork Big 11.40 Total Suspended Solids (15, 9)
Walnut Creek V05G70 Ammonia (0.06)
HW Tot. Kjeldahl Nitrogen ~ (0.79, 0.79, 0.56, 0.47, 0.41)
Phosphorus (1.18, 0.26, 0.24, 0.11)
10.20 BOD, (2.8)
V05539 Total Suspended Solids (24,9, 7)
HW Ammonia (0.22, 0.13, 0.12, 0.10, 0.05)
Nitrate+Nitrite (2.79, 1.55,1.51, 1.31)
Nitrite (0.07)
Tot. Kjeldahl Nitrogen ~ (0.75, 0.74, 0.68, 0.50, 0.48)
Phosphorus (0.33, 0.31, 0.31, 0.28, 0.25)
7.10 BOD, (2.2)
V05538 Total Suspended Solids (23, 10)
HW Ammonia (0.10, 0.09, 0.06, 0.06, 0.05)
Nitrite (0.04)
Tot. Kjeldahl Nitrogen (0.59)
Phosphorus (0.15, 0.08, 0.06)
7.10 storm BOD, (13.0)
V05538 Total Suspended Solids (1920, 196, 23, 12)
HW Ammonia (0.12, 0.11, 0.10, 0.08)
n=4 Nitrate+Nitrite (4.69, 1.06)
Nitrite (0.61, 0.14, 0.06, 0.04)
Tot. Kjeldahl Nitrogen  (0.82, 0.75, 0.52, 0.48)
Phosphorus (0.33, 0.14, 0.08, 0.06)
5.90 Total Suspended Solids (21, 7)
VOSP11 Ammonia (0.13, 0.12, 0.07)
HW Nitrite (0.05)
Tot. Kjeldahl Nitrogen (0.57,0.52,0.47)
Phosphorus (0.16, 0.07, 0.06, 0.05)
3.30 Ammonia (0.06)
V05G10 E Nitrite (0.03)
W Tot. Kjeldahl Nitrogen (0.53)
Phosphorus (0.13,0.11)
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River/Stream River Mile Parameter(s) Vaue(s)
STORET Code
1.10 BOD; (2.7
V05534 E Total Suspended Solids ~ (126)
W Nitrite (0.120)
Tot. Kjeldahl Nitrogen (0.50)
Phosphorus (0.24, 0.08)
Rose Run 0.50 Total Suspended Solids  (8)
V05525 Nitrite (0.03)
HW Tot. Kjeldahl Nitrogen ~ (0.43)
Phosphorus (0.10, 0.09, 0.07, 0.07, 0.05)
Sugar Run 3.10 BOD; 4.2
V05G38 Total Suspended Solids (67, 57, 27, 8)
HW Ammonia (0.15)
Nitrite (0.13)
Tot. Kjeldahl Nitrogen (0.82, 0.57, 0.55, 0.52, 0.50)
Phosphorus (0.23,0.22,0.22, 0.21,0.18)
0.70 Total Suspended Solids (20, 18, 12)
VOSP10 Ammonia (0.08, 0.08, 0.06)
HW Nitrite (0.03)
Tot. Kjeldahl Nitrogen (0.53, 0.40)
Phosphorus (0.12, 0.05, 0.05)
Long Run 4.30 BODs (2.1)
V05G34 Total Suspended Solids (12, 9)
HW Ammonia (0.12, 0.10, 0.08, 0.06)
Nitrate+Nitrite (1.62)
Tot. Kjeldahl Nitrogen (0.66, 0.61, 0.59, 0.41)
Phosphorus (0.10)
3.60 BOD; (2.0)
V05G29 Total Suspended Solids (25, 23, 14)
HW Ammonia (0.12, 0.09, 0.09, 0.08)
Tot. Kjeldahl Nitrogen (0.83, 0.57)
Phosphorus (0.16)
0.70 No exceedence
V05G30
HW
Castro Run 1.10 BOD; (5.6,3.8,2.2)
V05G37 Total Suspended Solids (127, 53, 31, 23, 22)
HW Ammonia (0.19, 0.11, 0.06, 0.05)
Nitrate+Nitrite (1.05)
Nitrite (0.03, 0.02)
Tot. Kjeldahl Nitrogen (0.93, 0.73, 0.57, 0.52)
Phosphorus (0.13,0.11, 0.08, 0.08, 0.08)
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Nitrite
Tot. Kjeldahl Nitrogen
Phosphorus

River/Stream River Mile Parameter(s) Vaue(s)
STORET Code
Mill Creek 1.60 BOD, (4.7, 4.7)
V05G35 Total Suspended Solids (62, 14, 7)
HW Ammonia (1.58, 0.15)
Nitrate+Nitrite (3.21, 2.62, 2.24, 1.46, 1.14)
Nitrite (0.24, 0.10)
Tot. Kjeldahl Nitrogen  (3.26, 1.14, 0.78, 0.53)
Phosphorus (0.65, 0.27, 0.10, 0.06, 0.05)
Light Creek 0.10 Total Suspended Solids (18, 16, 12, 8, 7)
V05G36 Ammonia (0.08, 0.08, 0.06, 0.06)
HW Nitrate+Nitrite (1.32)
Nitrite (0.02)
Tot. Kjeldahl Nitrogen (0.70, 0.58, 0.47)
Phosphorus (0.14, 0.06, 0.05)
Reynolds Run 0.70 BODs (4.7, 3.3
V05G31 Total Suspended Solids ~ (11)
HW Ammonia (0.22, 0.12, 0.11)
Nitrate+Nitrite (3.02, 2.62)
Nitrite (0.05, 0.02)
Tot. Kjeldahl Nitrogen ~ (1.66, 0.95, 0.55, 0.48, 0.40)
Phosphorus (0.26, 0.25, 0.07)
Little Walnut Creek 10.20 BOD, (3.8, 2.0)
V05G59 Ammonia (0.10, 0.09)
HW Nitrate+Nitrite (2.33)
Nitrite (0.04, 0.03)
Tot. Kjeldahl Nitrogen ~ (0.68, 0.46, 0.46, 0.45, 0.45)
Phosphorus (0.15, 0.07)
9.40 Nitrate+Nitrite (1.72)
V05G11 Phosphorus (0.05)
HW
7.40 Ammonia (0.06, 0.06)
V05G12 Nitrate+Nitrite (2.02)
HW Nitrite (0.02)
Tot. Kjeldahl Nitrogen ~ (0.64, 0.51, 0.47, 0.43, 0.40)
Phosphorus (0.07, 0.05)
1.40 BOD, (9.4,6.1, 4.6)
V05613 Total Suspended Solids (22, 21, 15, 15)
w Ammonia (0.09, 0.07)
Nitrate+Nitrite (1.45, 0.98)

(0.07, 0.06, 0.03)
(1.04, 0.83, 0.50)
(0.08, 0.07)
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Tot. Kjeldahl Nitrogen
Phosphorus

River/Stream River Mile Parameter(s) Vaue(s)
STORET Code
E. Branch Little 0.05 Total Suspended Solids (35, 13, 8)
Walnut Creek V05GE0 Ammonia (0.13)
HW Nitrate+Nitrite (1.64)
Nitrite (0.02)
Tot. Kjeldahl Nitrogen (0.43, 0.41)
Phosphorus (0.11, 0.06, 0.06, 0.05, 0.05)
W. Branch Little 3.30 BODs (8.0,4.5, 4.0, 2.1)
Walnut Creek V05661 Total Suspended Solids (24, 21, 17, 16)
HW Ammonia (2.07, 0.72, 0.68, 0.33)
Nitrate+Nitrite (6.53)
Nitrite (0.05, 0.04, 0.03)
Tot. Kjeldahl Nitrogen (2.99, 1.82, 1.46, 0.76, 0.56)
Phosphorus (041, 0.27, 0.19, 0.09)
0.80 BOD; (2.8)
V05G15 Ammonia (0.25, 0.16, 0.12, 0.07)
HW Nitrate+Nitrite (3.46)
Nitrite (0.03)
Tot. Kjeldahl Nitrogen (0.77, 0.75, 0.65, 0.58, 0.54)
Phosphorus (0.08)
Butler Run 1.20 BOD; (3.2
V05G14 Total Suspended Solids (49, 27, 27, 22, 18)
HW Ammonia (0.05)
Nitrate+Nitrite (5.44, 1.08)
Nitrite (.07, 0.06)
Tot. Kjeldahl Nitrogen (0.65, 0.63, 0.45)
Phosphorus (0.08)
Sugar Creek 5.30 Total Suspended Solids (11, 8)
V05632 Ammonia (0.09, 0.08, 0.08, 0.06)
HW Tot. Kjeldahl Nitrogen ~ (0.47, 0.45)
Phosphorus (0.06)
0.10 Tot. Kjeldahl Nitrogen (0.48)
V05G28
HW
Perfect Creek 6.30 BOD; (2.3
V05G33 Total Suspended Solids ~ (10)
HVX Nitrate+Nitrite (3.68)
n=.

(0.72, 0.66, 0.60, 0.52)
(0.11, 0.07, 0.07, 0.05)
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2000 Big Walnut Creek TSD

November 26, 2003

River/Stream River Mile Parameter(s) Vaue(s)
STORET Code
0.10 Total Suspended Solids (22, 12)
V05623 Nitrate+Nitrite (6.02, 1.40)
HW Tot. Kjeldahl Nitrogen ~ (0.74, 0.69, 0.40)
Phosphorus (0.17, 0.11, 0.10, 0.10, 0.10)
Rattlesnake Creek 0.10 Total Suspended Solids  (9)
V05G19 Nitrate+Nitrite (4.30, 1.05)
w Tot. Kjeldahl Nitrogen ~ (0.82, 0.62)
Phosphorus (0.09, 0.08, 0.07, 0.07)
E. Fork Rattlesnake 3.10 BODs (4.8, 4.6, 2.7, 2.0)
Creek V05G63 Total Suspended Solids (20, 14, 11, 11, 7)
HW Ammonia (5.54, 4.54, 2.86, 0.37, 0.12)
Nitrate+Nitrite (14.60, 13.20, 7.20, 4.11, 1.07)
Nitrite (2.21, 1.08, 1.06, 0.16, 0.12)
Tot. Kjeldahl Nitrogen (8.7, 8.31, 6.02, 2.25, 1.20)
Phosphorus (0.79, 0.43, 0.43, 0.40, 0.17)
0.20 BOD, (16.1, 12.0,5.9)
V05G21 Total Suspended Solids (198, 169, 76, 74, 25)
HW Ammonia (0.07, 0.07, 0.06)
Nitrate+Nitrite (1.94)
Nitrite (0.04, 0.04, 0.04, 0.03)
Tot. Kjeldahl Nitrogen ~ (1.50, 0.92, 0.89, 0.70, 0.49)
Phosphorus (0.30, 0.14, 0.14, 0.12)
S. Fork Rattlesnake 3.70 BODs (2.1)
Creek V05G81 Total Suspended Solids ~ (9)
HW Ammonia (0.08)
Nitrate+Nitrite (4.68)
Nitrite (0.06)
Tot. Kjeldahl Nitrogen (0.80, 0.65, 0.48)
Phosphorus (0.11, 0.05)
0.10 BOD; (3.6, 2.4, 2.2)
V05G22 Total Suspended Solids (155, 16, 11, 9)
HW Ammonia (0.11, 0.06)
Nitrate+Nitrite (1.39)
Nitrite (0.14, 0.03)
Tot. Kjeldahl Nitrogen (0.77,0.72, 0.58, 0.56, 0.46)
Phosphorus (0.17, 0.05, 0.05)
N. Fork Rattlesnake 4.80 Ammonia (2.06, 0.05)
Creek V05G62 Nitrate+Nitrite (13.20, 6.57, 5.42)
HW Nitrite (0.56, 0.10, 0.05)
Tot. Kjeldahl Nitrogen  (2.95, 0.93, 0.75, 0.72, 0.60)
Phosphorus (0.14, 0.08)
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Tot. Kjeldahl Nitrogen
Phosphorus

River/Stream River Mile Parameter(s) Vaue(s)
STORET Code
3.40 Ammonia (1.73, 0.47, 0.13, 0.12, 0.07)
V05601 Nitrate+Nitrite (11.40, 10.20)
HW Nitrite (0.26, 0.12, 0.05)
Tot. Kjeldahl Nitrogen (2.63, 1.60, 1.24, 0.80, 0.64)
Phosphorus (0.31, 0.15, 0.06, 0.06, 0.05)
3.40 storm BOD, (5.6)
V05601 Total Suspended Solids (164, 7)
HW Ammonia (0.78, 0.43, 0.06)
n=3 Nitrate+Nitrite (9.73, 7.99)
Nitrite (0.24, 0.05)
Tot. Kjeldahl Nitrogen (1.61, 0.64, 0.58)
Phosphorus (0.96, 0.06, 0.06)
0.10 Total Suspended Solids ~ (20)
V05G20 Ammonia (0.10, 0.09, 0.07, 0.07, 0.07)
HW Nitrate+Nitrite (5,51, 2.18)
Nitrite (0.04, 0.03)
Tot. Kjeldahl Nitrogen ~ (0.79, 0.50, 0.48, 0.45)
Phosphorus (0.14, 0.07, 0.06)
Prairie Run 0.40 Total Suspended Solids (13, 8, 7)
VO5W06 Ammonia (0.05)
HW Tot. Kjeldahl Nitrogen ~ (0.45, 0.40)
Phosphorus (0.10, 0.09)
Culver Creek 450 BOD, (2.5)
V05G26 Total Suspended Solids  (8)
HW Ammonia (2.26, 1.06, 0.69, 0.11, 0.07)
Nitrate+Nitrite (1.31, 1.23, 1.09)
Nitrite (0.27, 0.14, 0.05, 0.02)
Tot. Kjeldahl Nitrogen  (2.82, 1.84, 1.74, 0.61, 0.43)
Phosphorus (0.79, 0.71, 0.27, 0.07, 0.05)
3.30 Ammonia (0.06)
V05G25 Tot. Kjeldahl Nitrogen (0.57,0.51)
HW Phosphorus (0.06)
0.10 Total Suspended Solids  (9)
V05624 Nitrate+Nitrite (1.14)
HW

(0.59, 0.45, 0.43, 0.42)
(0.05, 0.05, 0.05)
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Tot. Kjeldahl Nitrogen

River/Stream River Mile Parameter(s) Vaue(s)
STORET Code
Unnamed Tributary to | 0.10 BODs (2.2
Culver Creek V05627 Total Suspended Solids ~ (7)
HW Ammonia (0.27, 0.07)
Tot. Kjeldahl Nitrogen ~ (0.96, 0.55, 0.55, 0.50, 0.49)
Phosphorus (0.13)
Duncan Run 9.00 BOD; (4.4)
V05G18 Total Suspended Solids (21, 8, 7)
HW Nitrate+Nitrite (2.98)
Nitrite (0.05, 0.04)
Tot. Kjeldahl Nitrogen ~ (0.90, 0.62, 0.58, 0.54, 0.50)
Phosphorus (0.10, 0.08, 0.05, 0.05)
7.30 BOD, (3.1)
V05G17 Nitrate+Nitrite (5.00, 1.81)
HW Nitrite (0.17, 0.04, 0.04)
Tot. Kjeldahl Nitrogen ~ (0.92, 0.82, 0.72, 0.68, 0.64)
Phosphorus (2.02, 0.14, 0.12, 0.10, 0.08)
2.70 BOD, (2.1)
V05G16 Total Suspended Solids ~ (12)
HW Nitrate+Nitrite (2.87)
Nitrite (0.03, 0.02)
Tot. Kjeldahl Nitrogen ~ (0.70, 0.57, 0.56, 0.45, 0.40)
Phosphorus (0.15, 0.11, 0.06, 0.05, 0.05)
McKenna Creek 0.20 Total Suspended Solids  (7)
V05G04 Phosphorus (0.58, 0.05)
HW
0.20 storm BOD; (3.6)
V05G04 Total Suspended Solids (282, 52, 37)
HW Ammonia (0.30, 0.16, 0.10)
n=3 Nitrate+Nitrite (1.10)
Nitrite (0.10, 0.06, 0.03)
Tot. Kjeldahl Nitrogen (0.87,0.74)
Phosphorus (0.20, 0.13, 0.05)
Columbus Airport 0.20 BODs (5.4,4.9, 3.9 2.2
Tributary VOSW40 Ammonia (1.76, 1.28, 0.58, 0.53, 0.51)
HW Nitrate+Nitrite (4.46, 3.01, 2.94)
Nitrite (0.63, 0.41, 0.30, 0.25, 0.14)

(2.1, 1.64, 1.48, 1.25, 0.82)
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River/Stream River Mile Parameter(s) Vaue(s)
STORET Code
Mason Run 0.50 Ammonia (0.18, 0.13,0.12, 0.10)
VOsSP17 Nitrate+Nitrite (1.61, 1.48, 0.18)
HW Nitrite (0.02)
Tot. Kjeldahl Nitrogen (0.58)
Phosphorus (0.12, 0.10, 0.08, 0.08)
Unnamed Tributary to | 0.20 Phosphorus (0.05)
Big Walnut Creek \|1R/5VG57
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Figure 14. Box plots of Total Suspended Solids, Biochemical Oxygen Demand, E. coli, Fecal
Big Walnut Creek tributaries, 2000.
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Figure 19. Did Dissolved Oxygen concentration and Dissolved Oxygen Percent Saturation from
Rocky Fork Big Walnut Creek at Thompson Rd. (RM 5.9) and Hamilton Rd. (RM 1.1),
2000.
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Figure 20. Did Dissolved Oxygen concentration and Dissolved Oxygen percent saturation from
Rattlesnake Creek near mouth (RM 0.1), 2000.

Alum Creek and Tributaries

Alum Creek (WWH)

Chemical water quality in Alum Creek was impacted by bacterial contamination throughout the
basin. The maximum Primary Contact Recreation (PCR) criteria for fecal coliform and E. coli

bacteriawere exceeded at each siteat least once, if not moreoften (Table 9). No other water quality
criteriawereexceeded during the survey period. Additionally, mean concentrationsof fecal coliform
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bacteria exceeded the PCR criterion in the headwaters of Alum Creek (Fig. 21). The average
concentration of E. coli bacteria a so exceeded the PCR criterionthroughout the length of the creek
(Fig. 22).

Excessive concentrations of suspended solids and nutrient enrichment were also apparent in Alum
Creek. There were some distinct differences in stations evaluated above Alum Creek Lake when
compared to stations downstream of the reservoir. At upstream sites (RM 56.30 to RM 39.45),
concentrations of suspended solids in excess of the 95" percentile of background reference were
measured (Table 13). Nutrient enrichment also was evident with concentrations of ammonia,
nitrate+nitrite, TKN and BOD exceeding the 95" percentile of background. This overabundance of
nutrientsand solids resulted fromastorm event (Fig. 7) and gives some indication of the magnitude
with which runoff can cause acute nutrient and solids pollution. In most instances, this event
overshadowed nutrient concentrations during normal flow periods. Phosphorus was the exception
to thisasit appeared regularly at concentrations above the median background reference value for
this ecoregion, indicating a more chronic problem. Likely sources of pollution from runoff events
included agricultura inputs from both field tile drainage and animal husbandry operations.

Suspended solids and nutrient concentrations downstream of Alum Creek Lake (RM 22.10to RM
0.70) appeared less influenced by the storm event than upstream. However, chronic nutrient
pollution was evident at each site evaluated below the dam. Suspended solids, nitrate+nitrite, and
ammonia were the major nutrients present (Table 13). Ammonia was particularly evident at RM
3.80, exceeding the 95™ percentile background reference valuein 4 of 5instances. Phosphorus was
not achronic problem in this reach as opposed to the reach upstream of the dam. Numerous sewer
system overflows and old landfills exist along the lower reaches of Alum Creek. These likely were
instrumental in causing the chemical impairment detected inthe urbanized lower sectionsof theriver.

West Branch Alum Creek (WWH)

Water sampleswereobtainedin West Branch Alum Creek at four different sampling locationsduring
the survey period and were analyzed for many chemical congtituents. All four sites showed
moderate contamination from bacteria, especially E. coli (Table 9). The site at RM 8.70 aso
exhibited asingle WQS violations of the minimum dissolved oxygen criterion and an exceedence of
the numerical criterionfor prevention of acutetoxicity for copper. Thelocation at RM 3.30 showed
asmilar sngle exceedence of the numerical criterionfor prevention of acutetoxicity althoughit was
for zinc. Sources of these metals are unknown, but may be related to some small-scale business
activity with an intermittent direct discharge to the creek (e.g., an auto repair facility or welding
operation).

M ean concentrations of bacteria showed dramatic declinesfrom upstream to downstream (Fig. 22).
Nutrients and suspended solids concentrations ranged from high during storm events to low or
moderate during dry weather. Storm event sampling performed on June 21 at RM 8.70 revealed
some extraordinary concentrations of pollutants including BOD,, suspended solids, ammonia,
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nitrate+nitriteand TKN &l in excess of the 95™ percentile of background reference (Table14). This
particular event was the heaviest precipitation of the summer in this part of the basin (Fig. 7) and
resulted in increased loadings of pollutantsto the watershed in spite of dilution. Thisparticular rain
event was aso noted at the other sites evaluated and showed smilar high concentrations of
pollutants, especially BOD,, suspended solidsand nitrate+nitrite. Of all thesitesevaluated for storm
runoff, mean nitrate+nitrite concentrations on West Branch Alum Creek were second only to those
on North Fork Rattlesnake Creek (Fig. 18). Thesiteat RM 0.60 seemed least affected by nutrients
of the sites evaluated on West Branch Alum Creek. Prevalent land use suggested that agricultural
sources may be the cause of the majority of the nutrient enrichment.

Turkey Run (WWH)

Chemical water quality in Turkey Run was evaluated at two locations. The site at RM 4.80 was
impacted by low dissolved oxygen concentrations and el evated bacterial concentrations (Table 9).
Also, excessive suspended solids and nutrient concentrations were present. Suspended solids
concentrations were dl greater than the 75" percentile for background reference (Table 14).
Ammonia concentrations were greater than the 90" percentile in two cases and greater than the 75"
percentile in two cases, both during normal flow. An acutely elevated concentration of nitrates
(greater than the 95" percentile) was noted on one occasion, likely due to a precipitation event.
Organic nitrogen was also chronically elevated; however, phosphorus and BOD were elevated on
only two occasions over the survey period.

Potential water quality impactsat RM 1.70 were significantly lessthan the upstream site. Bacterial
concentrations were still elevated, but to a lesser frequency, and dissolved oxygen concentrations
wereall abovethe4 mg/l minimumcriterion (Table 9, Fig. 23). Suspended solidswere a so reduced
compared with RM 4.80 as were concentrations of ammonia (Table 14). A single acute
concentration of nitrateswasrecorded smilar to RM 4.80, again likely due to a precipitation event.
Total phosphorus was the only nutrient that showed an increase at this site compared with the
upstream locale. Based on prevailing land use, agricultural operations are the likely sources of
nutrient enrichment in Turkey Run. Elevated suspended solids concentrations are likely caused by
lack of riparian cover in many areas which aggravates bank erosion and dispersal of fine soil
particles.

Unnamed Tributary to Alum Creek at RM 54.44 (Undesignated)

Chemical water quality problems were discovered in this headwater stream. Water quality criteria
identified for the Warmwater Habitat use designation apply to water bodies not assigned an aguatic
lifeusedesignation. WQS criteriaviolationswere noted for dissol ved oxygen on two occasionsand
exceedences of bacteria criteriawere noted in al samples (Table 9). Chronic nutrient enrichment
was also apparent as were chronic elevated concentrations of suspended solids (Table 14). Water
quality degradation may be the result of drainage from the unsewered community of Fulton. Since
biologica communitieswerenot evaluated inthissmall creek it isdifficult to infer the degree, inany,
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of aquatic life use impairment.
Bunker Run (WWH)

Bunker Run was evaluated for chemica water quality at RM 1.80. Potential water quality impacts
included exceedences of bacterial water quality criteriain most of the samples(Table 9). Dissolved
oxygen measurements were all well above minimum criteria, but did not reflect supersaturated
conditions. Nutrient enrichment did not seem to be a chronic problem in Bunker Run although
sampling conducted during a storm event reveal ed high concentrations of many nutrientsand other
pollutantsincluding nitrates, ammonia, nitrite, and suspended solids, evidenceof pollutionfromrural
runoff sources (Table 14).

Unnamed Tributary to Alum Creek at RM 40.48 (Undesignated)

Chemical water quality was evaluated at RM 0.20 in the headwater stream. Water quality criteria
identified for the Warmwater Habitat use designation apply to water bodies not assigned an aguatic
life use designation. Bacterial exceedences were observed in every sample (Table 9). Dissolved
oxygen measurements were al well above minimum criteria but did not reflect supersaturated
conditions. Nutrient enrichment was not problematic although separate samples did show elevated
nitrates (during arain event) and ammonia (during dry weather) (Table 14) which may be evidence
of an intermittent acute problem. Since biological communities were not evaluated in this small
creek it is difficult to infer the degree, in any, of aquatic life use impairment.

Unnamed Tributary to Alum Creek at RM 38.75 (Undesignated)

Chemical water quality sampling was performed on this undesignated headwater stream during the
summer of 2000. Water quality criteriaidentified for the Warmwater Habitat use designation apply
to this waterbody since it is currently not assigned an aquatic life use designation. Water quality
criteria exceedences for E. coli were noted in dl 5 samples (Table 9). Dissolved oxygen
concentrations were found in the normal range and not supersaturated. Nutrient concentrationsfor
al parameters were below the background reference median for the most part except for asingle
nitrate+nitrite value greater than the 95™ percentile that was observed during arain event, one nitrite
value, and two TKN values (Table 14). Total suspended solids concentrations were above the 75"
percentile of background in 3 of 5 samples. Since biological communitieswere not evaluated inthis
small creek it is difficult to infer the degree, in any, of aguatic life use impairment.

Big Run (WWH)
Big Run was evaluated for chemical water quality at RM 2.70 (upstream of the influence of the
reservoir). A violation of the minimum dissol ved oxygen WQS croterion was noted on one occasion

(Table9). Bacterial exceedenceswereevident in most samplesfor E. coli. Nutrient enrichment was
notable with the presence of anmmonia and organic nitrogen above median background reference
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concentrations in most samples in addition to extreme concentrations of nitrate+nitrite during two
sampling events and high nitrite concentrations on one occasion (Table 14). Agricultura usesand
growing development of this watershed are likely causes of these chemica water quality problems.

Unnamed Tributary to Alum Creek at RM 25.50 (Undesignated)

Chemical water quality was evaluated on this smal tributary at RM 0.20. Water quality criteria
identified for the Warmwater Habitat use designation apply to this stream sinceit isnot assigned an
aquatic life use designation. Fecal coliform and/or E. coli bacterial exceedences were noted in al
samples (Table 9). Both organic and nutrient enrichment were excessive at times in this tributary
with BOD,, anmonia, and TKN valueswell in excess of the 95" percentile of background reference
on three occasions (Table 14). Tota suspended solids concentrationswere also extremely elevated
in 3 of the 5 samples. The most direct cause of this enrichment was witnessed on 3 occasions, with
a herd of cattle noted in the creek upstream of the sampling locale. Elevated BOD,, TKN,
suspended solids, and total phosphorus were directly linked to the presence of the herd in the creek.
Elevated ammonia concentrations seemed unaffected by the presence or absence of the cattle and
may be influenced by some other source of pollution. An average water temperature of 16.64 °C
(about 2 degrees below smilar headwater streams nearby) along with consistent flow suggeststhat
this stream may be influenced by groundwater flow and, therefore, harbor cool water species.

Unnamed Tributary to Alum Creek at RM 23.47 (Undesignated)

Chemical water quality was eval uated in this stream downstream of the Westerville Reservoir at RM
0.80. Water quality criteriaidentified for the Warmwater Habitat use designation apply to water
bodies not assigned an aquatic life use designation. Exceedences of the WQS criterion for E. coli
were noted in each sample (Table 9). Nutrient enrichment in this creek consisted of elevated
ammonia, nitrite, and TKN. Ammoniavalues exceeded the 90™ percentile for background reference
(Table 14). Nitriteand TKN concentrations surpassed the 75™ percentile of background. Evidence
of organic enrichment was sparse and included only two detections of BOD, instream. Suspended
solids were not detected above the background median. The presence of unsewered subdivisions
and semi-public sewage treatment systems may be sources of bacteria and nutrients in the stream.

Spring Run (WWH)

Spring Run was evaluated for chemica water quality at two locations during the survey. Bacteridl
exceedences of WQS criteria were evident at RM 3.70 in every sampleand at RM 0.20in4 of 5
samples(Table 9). Nutrient and organic enrichment at RM 3.70 wasmostly limited to asingle storm
event, athough TKN, ammonia, and BOD, were also detected during dry weather sampling (Table
14). Chemical detection of nutrient parameters was limited at the mouth and appeared directly
related to a storm event; however, evidence of nutrient enrichment was apparent via the presence
of excessively supersaturated dissol ved oxygen conditions found during the majority of the sampling
season (Fig. 23). Large amounts of suspended solids were noted during the storm event likely due
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to urban runoff and bank erosion.
West Spring Run (Undesignated)

West Spring Run is a tributary to Alum Creek on the opposite bank from Spring Run. Water
chemistry was examined at one location on the stream at RM 0.10. Water quality criteriaidentified
for the Warmwater Habitat use designation apply to thiswaterbody which does not have an assigned
aquatic life use designation. Chemical water quality in West Spring Run nearly mimicked Spring
Run. Bacterial exceedences were evident in the majority of the samples (Table 9). Nutrient
enrichment and elevated suspended solids were not noticeable except during precipitation and
subsequent elevated flows (Table 14).

Kilbourne Run (WWH)

Chemical water quality sampling in Kilbourne Run was limited to three samples. Two sampling
visits revealed isolated pools with no surface flow so samples were not obtained. Of the three
successful samples, dl revealed contamination from bacteria exceeding the PCR water quality
criteria (Table 9). Nutrient enrichment was limited to total phosphorus during dry weather
(Tableld). Other nutrients were present in concentrations greater than background reference
medians during wet weather. Total suspended solids concentrations were excessive during wet
weather, likely due to urban runoff and bank erosion (Fig. 23).

Bliss Run (WWH)

Water in Bliss Run was heavily contaminated with bacteria, both fecal coliform and E. coli, during
the 2000 survey (Table 9, Fig. 23). Enrichment wasal so very evident with the presence of ammonia,
moderate concentrations of nitrates, and high concentrationsof total phosphorus(Table 14). Nitrite,
TKN, BOD,, and elevated zinc concentrations (mean of 133 - m/l) also were present and indicative
of degraded chemica water quality due to urban runoff. Since biological communities were not
evauated in Bliss Run, it was not possible to determine the attainment status of the designated
WWH aguatic life use.

Diel Dissolved Oxygen Sudy-Alum Creek and Tributaries
Alum Creek

Did dissolved oxygen patterns were evaluated at two sites on Alum Creek at RM 39.50 and RM
19.80. Each site was evaluated three times during the summer. The site at State Route 521 (RM
39.50) did not exhibit the typical diel pattern for oxygen concentration (Fig. 24). At this site, the
pattern was irregular although the WWH WQS criterion for dissolved oxygen was not violated
during any of thethree survey periods. Theirregularity waslikely dueto the semi-impounded nature
of the sitewhichisoccasionally affected by the pool level in Alum Creek Lake. The site at Schrock

115



DSW/EAS 2003-11-10 2000 Big Walnut Creek TSD November 26, 2003

Road (RM 19.80) showed regular diel fluctuations in dissolved oxygen, typical of a stream
environment. Dissolved oxygen concentrations at RM 19.80 were always greater than the WWH
minimum criterion of 4.0 mg/l.

West Branch Alum Creek

Did dissolved oxygen concentrations were evaluated on two occasions in the West Branch Alum
Creek near the mouth (RM 0.50). Theanalysis performed between July 25, 2000 and July 27, 2000
showed widediel swingsinoxygen concentrationsvarying fromhighly supersaturated (nearly 160%)
to about 60% saturation although the minimum criterionfor WWH was not violated (Fig. 25). This
is indicative of nutrient enrichment and high aga primary productivity. The evauation done
between August 15, 2000 and August 17, 2000 showed wide variation in oxygen concentrations
once again, but at much less saturation and with violations of the WWH minimum dissol ved oxygen
criterion. This could be related to low summer flow resulting in poor reaeration rates as well as
oxygen demand from organic/nutrient enrichment.

Turkey Run

Didl dissolved oxygen patterns were evaluated at RM 4.80 in Turkey Run. Typica did fluctuations
were noted at the site during the August and September evaluations, however, the July anaysis
proved to besomewnhat irregular (Fig. 25). The WWH minimum criterion for dissolved oxygenwas
violated several times mostly during the September sampling event. Excessively supersaturated
conditions were not observed although oxygen saturation did, at times, seem low with wide
variability, roughly between 45% and 115% during the August Datasonde® deployment. September
data showed even lower saturation levels dropping below 36%. The prsence of channel
modifications have negatively affected riffle presence and quality and, therefore, the aeration
potential of thesefeatures, alikely cause of |ow saturation and poor dissol ved oxygen concentrations
instream.

Big Run

Did dissolved oxygen patterns were evaluated twice at RM 2.70 in Big Runin July and September,
2000. Both sampling events showed anirregular diel pattern with some results exhibiting violations
of the WWH dissolved oxygen minimum criterion of 4.0 mg/l (Fig. 26). A single “spike’ of
supersaturated conditions occurred during the July evauation and may be cause for concern
regarding nutrient enrichment. These symptoms corresponded to causes and sources of chemical
water quality degradation discussed in the chemical water quality section of this report.

Water Column Organics-Alum Creek

Two sites were evaluated for organic constituents in water (RM 13.40 and RM 0.70). Both sites
were contaminated with dieldrin at concentrations greater than the criterion for the protection of
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aquatic life outside the mixing zone (Table 11). Dieldrin isabroad range organochlorine insecticide
used in a variety of situations to control insect pests. Manufacture of this insecticide has been
discontinued since 1991. Water column contamination in Alum Creek may arise from disposal in
the many old landfills along the creek and past applications of this persistent insecticide in the
Columbus metropolitan area. No other organic compounds were detected at these Sites.
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Table 13. Comparison of ecoregional reference background nutrient and demand parameter concentrations with
those found in the Big Walnut Creek study area, 2000. Comparisonsare madeto Eastern Corn Belt Plains
(ECBP) ecoregion background 50" percentile (median) (Norma print), 75" (Italic print), 90"
(Underlined), and 95" (Boldfaced) percentile values for headwaters, wadeable, and small river reference
sites. Units are mg/l for all parameters. Sample size, n = 5 unless otherwise stated. ( = Exceptional
Warmwater Habitat. HW = headwater, W = wadeable, SR = small river

River/Stream River Mile Parameter(s) Vaue(s)
STORET Code
Alum Creek 56.30 BOD; (7.0)

V05G38 Total Suspended Solids (82, 14, 11)

HW Ammonia (0.39)
Nitrate+Nitrite (7.14)
Nitrite (0.27)
Tot. Kjeldahl Nitrogen  (1.65)
Phosphorus (0.22, 0.06)

55.30 BOD; (7.3

V05G39 Total Suspended Solids (216, 19, 10)

HW Ammonia (0.41, 0.10, 0.05, 0.05)
Nitrate+Nitrite (7.53)
Nitrite (0.27)
Tot. Kjeldahl Nitrogen  (1.65)
Phosphorus (0.21, 0.06, 0.05)

52.90 Total Suspended Solids (115, 12, 11, 8, 8)

V05G40 Ammonia (0.07)

HW Nitrate+Nitrite (3.35, 1.02)
Nitrite (0.08)
Tot. Kjeldahl Nitrogen  (0.49)
Phosphorus (0.12, 0.10, 0.09, 0.08, 0.06)

49.90 Total Suspended Solids  (12)

V05G41 Nitrate+Nitrite (2.00)

HW Phosphorus (0.06, 0.06, 0.05)

42.90 Total Suspended Solids  (92)

V05G42 Ammonia (0.09)

W Nitrate+Nitrite (5.40, 1.36)
Nitrite (0.07, 0.02)
Tot. Kjeldahl Nitrogen  (0.71, 0.58)
Phosphorus (0.12, 0.11)

39.45 Total Suspended Solids  (15)

V05G43 Ammonia (0.05)

w Nitrate+Nitrite (4.48, 1.82)
Nitrite (0.02)
Tot. Kjeldahl Nitrogen  (2.89, 0.62)
Phosphorus (0.13, 0.07, 0.07)
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River/Stream River Mile Parameter(s) Vaue(s)
STORET Code

22.10 Total Suspended Solids (49, 43, 32, 21, 16)

VOSW25 Ammonia (0.08, 0.08, 0.08, 0.07, 0.06)

w Nitrate+Nitrite (2.21, 2.16, 2.06, 1.98, 1.89)
Nitrite (0.05, 0.04, 0.04, 0.04, 0.04)
Tot. Kjeldahl Nitrogen  (0.54)

19.80 Total Suspended Solids (103, 34, 27, 26)

VOSW24 Ammonia (0.09, 0.09, 0.09, 0.07, 0.07)

w Nitrate+Nitrite (2.24, 1.84, 1.56, 1.49)
Nitrite (0.06, 0.04, 0.04, 0.03, 0.03)

13.40 BOD; (2.2

V05S17 Total Suspended Solids (45, 20, 19)

w Ammonia (0.06, 0.06)
Nitrate+Nitrite (2.09, 1.35,1.30, 1.22, 1.12)
Nitrite (0.03, 0.03, 0.02, 0.02, 0.02)
Tot. Kjeldahl Nitrogen  (0.56)
Phosphorus (0.15, 0.07)

3.80 Total Suspended Solids (26, 17, 17)

VOosw21 Ammonia (0.31, 0.25, 0.23,0.21, 0.12)

w Nitrate+Nitrite (1.48, 0.91)
Nitrite (0.05, 0.05, 0.04, 0.04, 0.02)
Tot. Kjeldahl Nitrogen  (0.68, 0.67, 0.53)
Phosphorus (0.08)

0.70 Ammonia (0.12, 0.11, 0.08, 0.06)

V05G44 Nitrate+Nitrite (1.51, 0.86)

w Nitrite (0.05, 0.03, 0.03, 0.03, 0.02)
Phosphorus (0.08)
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Figure 21. Longitudina plots of mean Total Suspended Solids, Biochemical Oxygen Demand, E.
coli, Fecal Caliform, Dissolved Oxygen, and Dissolved Oxygen Percent Saturation in
Alum Creek, 2000.
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Table 14. Comparison of ecoregional reference background nutrient and demand parameter concentrations with
those found in the Big Walnut Creek study area, 2000. Comparisonsare madeto Eastern Corn Belt Plains
(ECBP) ecoregion background 50" percentile (median) (Norma print), 75" (Italic print), 90"
(Underlined), and 95" (Boldfaced) percentile values for headwaters, wadeable, and small river reference
sites. Units are mg/l for all parameters. Sample size, n = 5 unless otherwise stated. ( = Exceptional

Warmwater Habitat. HW = headwater, W = wadeable.

River/Stream River Mile Parameter(s) Vaue(s)
STORET Code
West Branch Alum 9.90 BODs (4.9, 2.1)
Creek V05G47 Total Suspended Solids (274, 34, 30)

HW Ammonia (0.12, 0.06, 0.05)
Nitrate+Nitrite (7.04, 4.26)
Nitrite (0.23)
Tot. Kjeldahl Nitrogen  (1.10, 0.64, 0.45, 0.40)
Phosphorus (0.22, 0.09)

8.70 BOD, (5.3)

V05G03 Total Suspended Solids ~ (614)

HW Ammonia (0.11, 0.05)
Nitrate+Nitrite (6.40, 1.78)
Nitrite (0.31)
Tot. Kjeldahl Nitrogen  (0.99, 0.56, 0.44, 0.44, 0.42)
Phosphorus (0.27, 0.08, 0.08)

8.70 storm BOD, (5.8, 3.3)

V05G03 Total Suspended Solids (143, 29, 7)

HW Ammonia (0.44, 0.08, 0.07)
Nitrate+Nitrite (11.50, 2.92, 1.92, 1.85)
Nitrite (0.22, 0.07, 0.04)
Tot. Kjeldahl Nitrogen  (2.08, 0.64, 0.50, 0.48)
Phosphorus (0.20, 0.10, 0.07)

3.30 Total Suspended Solids ~ (53)

V05G48 Ammonia (0.08)

HW Nitrate+Nitrite (5.56, 2.08, 1.86, 1.83, 1.74)
Nitrite (0.08)
Tot. Kjeldahl Nitrogen ~ (0.76, 0.69, 0.61, 0.60, 0.48)
Phosphorus

0.60 Total Suspended Solids  (19)

VO5W30 Nitrate+Nitrite (5.61, 1.69, 1.00)

w Nitrite (0.03)
Tot. Kjeldahl Nitrogen  (0.92, 0.52, 0.52)
Phosphorus (0.26, 0.09, 0.09, 0.08, 0.07)
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River/Stream River Mile Parameter(s) Vaue(s)
STORET Code
Turkey Run 4.80 BOD; (24,2.2)
V05649 Total Suspended Solids (39, 26, 24, 22, 18)
HW Ammonia (0.17, 0.14, 0.08, 0.06)
Nitrate+Nitrite (8.21, 1.39)
Nitrite (0.08, 0.05)
Tot. Kjeldahl Nitrogen ~ (0.84, 0.65, 0.52, 0.49)
Phosphorus (0.11, 0.08)
1.70 Total Suspended Solids  (24)
V05G50 Ammonia (0.07, 0.05)
HW Nitrate+Nitrite (6.22)
Nitrite (0.07)
Tot. Kjeldahl Nitrogen  (0.57, 0.55, 0.53)
Phosphorus (0.13,0.11, 0.10)
Unnamed Tributary to | 0.60 BODs (3.6, 3.0, 2.9
Alum Creek @ RM V05652 Total Suspended Solids (54, 39, 26, 24, 23)
54.44 HW Ammonia (0.19, 0.11, 0.09, 0.07)
Nitrate+Nitrite (9.21, 2.18, 1.05)
Nitrite (0.13, 0.05, 0.03)
Tot. Kjeldahl Nitrogen ~ (1.18, 0.49, 0.43, 0.40)
Phosphorus (0.14, 0.12, 0.10)
Bunker Run 1.80 BOD; (2.4
V05G51 Total Suspended Solids (82, 40)
HW Ammonia (0.15)
Nitrate+Nitrite (5.69)
Nitrite (0.10)
Tot. Kjeldahl Nitrogen ~ (1.01)
Phosphorus (0.12, 0.09)
Unnamed Tributary to | 0.20 Ammonia (0.16)
Alum Creek @ RM V05646 Nitrate+Nitrite (11.80)
40.48 HW Nitrite (0.04)
Tot. Kjeldahl Nitrogen  (0.67, 0.50)
Phosphorus (0.11)
Unnamed Tributary to | 0.30 Total Suspended Solids (18, 17, 16)
Alum Creek @ RM V05645 Nitrate+Nitrite (10.60)
38.75 HW Nitrite (0.05)
Tot. Kjeldahl Nitrogen  (0.54, 0.50)
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River/Stream River Mile Parameter(s) Vaue(s)
STORET Code
Big Run 2.70 Total Suspended Solids ~ (15)
V05668 Ammonia (0.16, 0.07, 0.07, 0.07)
HW Nitrate+Nitrite (19.60, 14.40)
Nitrite (0.110)
Tot. Kjeldahl Nitrogen  (0.75, 0.63, 0.55, 0.43)
Phosphorus (0.09, 0.08)
Unnamed Tributary to | 0.20 BODs (30, 23, 12.8)
Alum Creek @ RM V05667 Total Suspended Solids (563, 424, 141)
25.50 HW Ammonia (0.33,0.31, 0.26, 0.26, 0.13)
Nitrite (0.07, 0.07, 0.05)
Tot. Kjeldahl Nitrogen  (6.54, 3.75, 3.03)
Phosphorus (0.27,0.17, 0.10)
Unnamed Tributary to | 0.80 BODs (2.5, 2.1)
Alum Creek @ RM V05G66 Ammonia (0.17, 0.16, 0.16, 0.16, 0.10)
23.47 aka Westerville | HW Nitrite (0.06, 0.04, 0.03, 0.03, 0.03)
Reservoir Trib. Tot. Kjeldahl Nitrogen  (0.99, 0.87, 0.84, 0.73, 0.62)
Spring Run 3.70 BODs (4.8, 2.8)
V05G64 Total Suspended Solids  (105)
HW Ammonia (0.30, 0.16)
Nitrite (0.03, 0.03)
Tot. Kjeldahl Nitrogen  (0.76, 0.71, 0.51, 0.46, 0.44)
Phosphorus (0.11)
0.20 BOD; (4.5
V05G02 Total Suspended Solids  (56)
HW Ammonia (0.16)
Nitrite (0.04)
Tot. Kjeldahl Nitrogen  (0.70, 0.48)
Phosphorus (0.09)
West Spring Run 0.10 BODs (5.8, 2.6)
V05G65 Total Suspended Solids  (203)
HW Ammonia (0.23)
Nitrite (0.05)
Tot. Kjeldahl Nitrogen  (0.71, 0.44)
Phosphorus (0.20)
Kilbourne Run 0.10 BODs (5.0
V05G69 Total Suspended Solids ~ (224)
HW Ammonia (0.15)
n=3 Nitrate+Nitrite (1.21)
Nitrite (0.07)
Tot. Kjeldahl Nitrogen  (0.50)
Phosphorus (0.17, 0.16, 0.10)
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Nitrate+Nitrite
Nitrite

Tot. Kjeldahl Nitrogen
Phosphorus

River/Stream River Mile Parameter(s) Vaue(s)
STORET Code
BlissRun 0.60 BOD; (3.7,3.2
V0SG71 Total Suspended Solids  (31)
HW Ammonia

(0.11, 0.09, 0.09, 0.06, 0.05)
(3.13, 2.85, 2.20, 2.08, 1.30)
(0.08, 0.05)

(0.67, 0.65, 0.41)

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
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Figure 22. Longitudina plots of mean Total Suspended Solids, Biochemical Oxygen Demand, E.
coli, Fecal Caliform, Dissolved Oxygen, and Dissolved Oxygen Percent Saturation in
West Branch Alum Creek, 2000.
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Figure 23. Box plotsof Total Suspended Solids, Biochemical Oxygen Demand, E. coli, Fecal Coliform, Dissolved

Oxygen, and Dissolved Oxygen Percent Saturation in TR1=Turkey Run (RM 4.8), TR2=Turkey Run
(RM 1.7), UTWNH=Unnamed Trib. to Alum Cr. at RM 54.44 (RM 0.6), BKR=Bunker Run (RM 1.8),
UT40=Unnamed Trib. at 40.48 (RM 0.2), UT38=Unnamed Trib. at RM 38.75 (RM 0.3), BR=Big Run
(RM 2.7), UT25=Unnamed Trib. at RM 25.50 (RM 0.2), UTWR=Unnamed Trib. at RM 23.47 (RM
0.8), SR1=Spring Run (RM 3.7), SR2=Spring Run (RM 0.2), WSR=West Spring Run (RM 0.1),
KR=Kilbourne Run (RM 0.1), and BLR=Bliss Run (RM 0.6), 2000.
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Figure24. Die Dissolved Oxygen concentrations and Dissolved Oxygen Percent Saturation in
Alum Creek at SR 521 (RM 39.5) and Schrock Rd. (RM 19.8), 2000.
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Figure25. Die Dissolved Oxygen concentrations and Dissolved Oxygen Percent Saturation in
West Branch Alum Creek at Worthington-New Haven Rd. (RM 0.6) and Turkey Run
at Mt. Vernon Rd. (RM 4.8), 2000.
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Figure 26. Did Dissolved Oxygen concentrations and Dissolved Oxygen Percent Saturationin Big
Run at US 36/SR 37 (RM 2.7), 2000.

Blacklick Creek and Tributaries
Blacklick Creek (WWH)

Chemical water quality problems in Blacklick Creek included bacterial contamination, depleted
dissolved oxygen, and dissolved solids exceedences of Water Quality Standards criteria. Bacterial
exceedences were found aong the entire length of Blacklick Creek for both fecal coliform bacteria
and E. coli (Table9). Bacteria contamination wasthe most severeat RM 27.10 dueto failing home
sewage treatment systems. Moving downstream, bacteria problems eased with fewer exceedences
a RMs 24.70 and 22.40. However, the number of bacterial exceedences then increased and
remained consistent throughout the rest of the mainstem, mostly dueto the presenceof E. coli which
exceeded the Primary Contact Recreation maximum criterion.

Dissolved oxygen exceedences in Blacklick Creek were confined to the uppermost headwater site
at RM 27.10 (Table 9, Fig. 27). With numerousfailing home sewage treatment systems discharging
poorly treated sewageto the creek at this point, the creek cannot assmilatethe sewage. Thisresults
in the observed low dissolved oxygen and high bacterial counts in addition to excessive nutrient
enrichment (Tab. 15). Oxygen demanding wastes were mostly assimilated upon reaching RM 24.70
(Fig. 27). Meandissolved oxygen concentrationsrecovered quickly moving downstream with abrief
dip at RM 20.40 (cause unknown). The upward trend continued until just downstream of the
Tussing Road WWTP. A dgignificant decline in dissolved oxygen concentrations was noted
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downstream of the Tussing Road WWTP outfall with recovery beginning to occur as the stream
reached the Blacklick Estates WWTP discharge. Further depletion of dissolved oxygen was noted
at RM 1.90.

Ammonia, nitrates, and phosphorus concentrations were excessive at times in the headwaters (RM
27.10) due to the aforementioned home discharges. Nutrient levels moderated at the site
downstream (RM 22.40); however, supersaturated dissolved oxygen conditions were aso evident
with amedian oxygen saturation near 115% and arange between about 100% to around 135% (Fig.
27). Thisisindicative of high primary productivity (nutrients removed from the water to produce
algal biomass). Nutrient concentrations werelow to moderate throughout the reach from RM 20.40
to RM 11.30 although supersaturated oxygen concentrations with the associated algal productivity
existed at RM 16.60 (see aso the Diel Dissolved Oxygen Study below), RM 13.70, and RM 11.30.
Nutrient concentrations increased abruptly downstream of the Tussing Road WWTP and remained
elevated at the last sampling siteat RM 1.90. Both the Tussing Road WWTP and Blacklick Estates
WWTP contribute significant loadings of nitrates and phosphorus to the creek. The Tussing Road
WWTP aso infrequently contributes appreciable concentrations of ammonia during plant
breakdowns or upsets. Oxygen saturation remained in a normal range throughout the rest of the
mainstem.

A noteworthy increase in mean suspended solids indicated impacts from development in the
watershed including thetributariesFrench Run, Lees Creek, Dysar Run, Unnamed Tributariesat RM
12.89 and RM 10.36, and Powell Ditch. The Tussing Road WWTP aswell asthe Blacklick Estates
WWTP aso provided some contributions to the increase in suspended solids due to irregularities
in treatment at times during the summer.

Swisher Creek (WWH)

Chemical water quality was evaluated in Swisher Creek at RM 1.30. A singleWQS violation of the
dissolved oxygen minimum criterion was noted during the survey in addition to three exceedences
of the E. cali criterion (Table 9). Nutrient enrichment was indicated by elevated total phosphorus
concentrationsin every sample aswell as occasional detectionsof TKN and nitrate+nitritein excess
of background referencemedianvaues(Table 16). Sincebiologica communitieswerenot evaluated
in Swisher Creek it was not possible to determine the attainment status of the designated WWH
aquatic life use.

French Run (WWH)

French Run was characterized by a site at RM 0.70 where water quality samples were collected.
Exceedences of bacterial WQS criteria were found in every sample (Table 9) and this stream was
one of the most bacterialy contaminated of the Blacklick Creek tributaries (Fig. 28). Nutrients,
except for phosphorus, werenot detected above median background reference concentrations. Only
3 of 5 samples showed detections for phosphorus above median background levels (Table 16).
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Moderate to low concentrations of total suspended solids were detected in 40% of the samples.
Development in this watershed has directly influenced chemical water quality conditions.

North Branch French Run (EWH)

Samplesto assess chemical water quality were collected fromNorth Branch French Runat RM 0.20
near the mouth. Bacterial WQS criteria were exceeded in most samples, primarily due to high
amounts of E. coli (Table 9). Nutrient concentrations were not problematic other than three
detections of total phosphorus that were above background reference median values (Table 16).

Unnamed Tributary to Blacklick Creek at RM 12.89 (WWH)

Chemical water quality assessment was performed at RM 0.30 on this headwater stream. Moderate
bacterial contamination was present in the form of elevated concentrations of E. coli (Table 9).
Nutrient enrichment was apparent with elevated concentrations of total phosphorus present in all
samples and two instances of nitrate+nitrite above the background reference median (Tablel6, Fig.
28). Tota suspended solids concentrations were elevated only during a single storm event. Two
small package WWT Pslocated upstream may heve exacerbated the bacteria and nutrient enrichment
noted in thiscreek. Development in thiswatershed also directly influenced chemica water quality.
Since biological communities were not evaluated in this tributary, it was not possible to determine
the attainment status of the WWH aguatic life use.

Lees Creek

Water quality problemsin Lees Creek were mainly limited to moderate concentrations of E. coli
bacteria noted on three occasions (Table 9). However, nutrient enrichment was inferred via
observation of mean oxygen saturations of around 115% even though actual concentrations of
nutrients were low (Fig. 28). Consistently supersaturated conditions typically mean agal
overpopulation due to nutrient enrichment and high light conditions from an open channel. Algal
blooms were directly observed during water quality sampling of this modified stretch of the creek.
Low nutrient concentrations indicated that nutrients were either utilized as soon as they become
available, or that the nutrient excesses wereintermittent. The intermittent nature of the enrichment
was further substantiated by the single high concentration of TKN noted instream during the
sampling effort (Table 16). Total suspended solids concentrations were also moderately elevated
with 3 of 5 samples exhibiting values in excess of background reference median concentrations.
Ongoing development in this watershed directly influenced chemica water quality conditions.

Powell Ditch (WWH)
Chemical water quality was evaluated in Powell Ditch at one location (RM 0.50). Bacteria WQS

criteria were exceeded in every sample (Table 9). Nutrient enrichment was not a magjor issue
although a slight to moderate problem from suspended solids was apparent (Table 16).
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Dysar Run (WWH)

Dysar Run was assessed for chemical water quality at two locations (RMs 3.00 and 1.60). Thesite
at RM 3.00 was impacted by contamination from E. coli and fecal coliform bacteria (Table 9) in
addition to moderate concentrations of total phosphorus, TKN and suspended solids (Table 16).
Bacterial contamination attenuated greatly at RM 1.60 where only a single exceedence was noted.
Nutrient enrichment and impacts from suspended solids were also diminished compared with the
upstream site. Dissolved oxygen data revealed supersaturated conditions at each location and
confirmed alga overproduction noted during visua inspection of the creek (Figs. 28, 30).
Development in this watershed directly influenced chemical water quality conditions.

Unnamed Tributary to Blacklick Creek at RM 10.36 (WWH)

Thisunnamed tributary was impacted by bacterial exceedences of WQS criteria (Table 9). Nutrient
enrichment was not apparent either through chemical analysis or via visua evidence of agal
overproduction (Table 16). Adequate riparian shading is likely a factor in thisregard. Excessive
suspended solidswerenoted during one sampling event following precipitation. Developmentinthis
watershed directly influenced chemical water quality conditions.

Diel Dissolved Oxygen Sudy-Blacklick Creek

Diel dissolved oxygen patterns were evaluated at two locations in the Blacklick Creek subbasin at
RMs 16.60 (Broad St.) and 1.90 (Hamilton Rd.). Each site was assessed three times during the
summer, July 25-27, 2000, August 15-17, 2000, and September 5-7, 2000. The WWH minimum
criterion for dissolved oxygen (4 mg/l) was never violated during the survey period at either site.
However, the siteat RM 16.60 exhibited wide didl fluctuations in dissolved oxygen concentrations
(Fig. 29). Each assessment revealed supersaturation of 140 to 150%. The large variability in
dissolved oxygen concentrationswasindicative of substantial primary productivity at thissitewhich,
inturn, meant nutrient enrichment and little or no riparian shading. Thestationat RM 1.90 exhibited
no supersaturation. Diel fluctuations were narrower and more norma when compared to the
upstream site.

Dysar Run at RM 1.60 (Broad St.) was aso evaluated for diel dissolved oxygen patterns over the
same three time periods as the Blacklick Creek sites (Fig. 30). Dissolved oxygen concentrations
never fell below the WWH minumum criterion of 4 mg/l during the evaluation periods. Critically
high supersaturated conditions were observed during only the evauation done in September.
Vaues over 150% were noted, again a symptom of severe algal overproduction from an open
canopy (missing riparian buffer) and nutrient enrichment.

Water Column Organics-Blacklick Creek

Water samples were obtained from Blacklick Creek at two sites in September 2000 and evaluated

132



DSW/EAS 2003-11-10 2000 Big Walnut Creek TSD November 26, 2003

for organic constituents. The sampletaken at RM 13.70 was found to contain both a pha-BHC and
dieldrin (Table 11). The site at RM 1.90 showed only gamma-BHC, also known as Lindane.
Diddrin concentrations found at RM 13.70 exceeded the Ohio River basin water quality standards
for the protection of aguatic life (7.5 : g/l versusthe standard of 5.0 :g/l). Sourcesfor thismaterial
were unknown.

Table 15. Comparison of background nutrient and demand parameter concentrations with those found in the Big
Walnut Creek study area, 2000. Comparisons are made to Eastern Corn Belt Plains (ECBP) ecoregion
background 50" percentile (median) (Normal print), 75" (ltalic print), 90" (Underlined), and 95"
(Boldfaced) percentile values for headwaters, wadeable, and small river sites. Units are mg/l for all
parameters. Sample size, n = 5 unless otherwise stated. HW = headwater, W = wadeable, SR = small

river.
River/Stream River Mile Parameter(s) Vaue(s)
STORET Code
Blacklick Creek 27.10 BOD; (26.0, 17.4, 14.0, 3.4)

V05533 Total Suspended Solids (17, 16, 8)

HW Ammonia (11.30, 7.21, 3.82, 0.17, 0.12)
Nitrate+Nitrite (8.16, 4.59, 2.13, 1.80, 1.21)
Nitrite (1.43, 1.26, 0.59, 0.15, 0.05)
Tot. Kjeldahl Nitrogen  (18.00, 11.60, 5.73, 1.22, 0.95)
Phosphorus (5.40, 4.09, 3.15, 0.27, 0.22)

24.70 BOD, (4.7,2.3,2.1)

V05G54 Total Suspended Solids (63, 10)

HW Ammonia (0.10, 0.09, 0.09, 0.08)
Nitrate+Nitrite (3.47, 3.08)
Nitrite (0.10, 0.10)
Tot. Kjeldahl Nitrogen ~ (1.12, 1.06, 0.94, 0.76, 0.74)
Phosphorus (0.21, 0.18, 0.15, 0.10, 0.08)

22.40 BOD, (2.5)

VOSW36 Total Suspended Solids (15, 10)

HW Nitrate+Nitrite (1.82)
Nitrite (0.03)
Tot. Kjeldahl Nitrogen  (0.72, 0.59, 0.48)
Phosphorus (0.16, 0.09, 0.08, 0.05)

20.40 Total Suspended Solids  (8)

V05531 Tot. Kjeldahl Nitrogen  (0.53)

HW Phosphorus (0.12, 0.07, 0.05)

16.60 BOD, (2.8)

V05530 Nitrate+Nitrite (1.38, 1.62, 1.70, 1.76, 1.88)

HW Tot. Kjeldahl Nitrogen ~ (0.58, 0.47, 0.43)
Phosphorus (0.16, 0.12, 0.12, 0.09, 0.08)
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VO5W33

Ammonia

River/Stream River Mile Parameter(s) Vaue(s)
STORET Code
13.70 NA NA
V05G53
w
11.30 Total Suspended Solids ~ (17)
VOSw18 Nitrate+Nitrite (0.89)
w Nitrite (0.03)
Tussing Road BOD; (2.8, 25, 2.4)
WWTP Mix Zone Total Suspended Solids (20, 14)

(153, 0.12, 0.11, 0.10, 0.09)

w Nitrate+Nitrite (30.50, 1.32,1.17, 1.10)
Nitrite (0.21, 0.13, 0.12, 0.09, 0.06)
Tot. Kjeldahl Nitrogen  (2.35, 1.02, 0.92, 0.79, 0.69)
Phosphorus (0.84, 0.40, 0.21, 0.15)

11.00 BOD; (3.0,2.7,2.1)

V05G55 Total Suspended Solids (24, 22)

w Ammonia (1.45, 0.11, 0.11, 0.10, 0.09)
Nitrate+Nitrite (3.64, 1.28, 1.12, 1.06)
Nitrite (0.20, 0.14, 0.11, 0.06)
Tot. Kjeldahl Nitrogen ~ (2.21, 1.04, 0.99, 0.71, 0.59)
Phosphorus (1.00, 0.53, 0.48, 0.23, 0.15)

8.80 Total Suspended Solids (36, 33)

VOSP15 Ammonia (0.13, 0.07)

w Nitrate+Nitrite (1.39, 1.22, 1.09, 1.02, 0.84)
Nitrite (0.07, 0.05, 0.03)
Tot. Kjeldahl Nitrogen  (0.73, 0.71, 0.55)
Phosphorus (0.46, 0.33, 0.12, 0.11, 0.07)

Blacklick Est. BOD; (8.1,4.2,2.2,21)

WWTP Mix Zone
V05G56

Total Suspended Solids
Ammonia

(41, 24, 19, 18)
(0.48, 0.17, 0.11, 0.07)

w Nitrate+Nitrite (7.06, 4.78, 4.69, 4.37, 2.80)
Nitrite (0.40, 0.07, 0.02, 0.02, 0.02)
Tot. Kjeldahl Nitrogen  (1.65, 1.19, 1.04, 0.88, 0.67)
Phosphorus (1.08, 1.02, 1.00, 0.93, 0.51)

4.60 BOD, (2.3,2.1)

vW05514 Total Suspended Solids (63, 15)

Ammonia
Nitrate+Nitrite
Nitrite

Tot. Kjeldahl Nitrogen
Phosphorus

(0.11, 0.09, 0.07, 0.05)
(3.42, 2.84, 1.48, 1.17, 0.89)
(0.05, 0.05, 0.02)

(0.73, 0.73, 0.64, 0.53)
(0.58, 0.55, 0.29, 0.13, 0.09)
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River/Stream River Mile Parameter(s) Vaue(s)
STORET Code

1.90 BOD; (2.8

VOSW31 Total Suspended Solids (126, 23, 21, 18, 15)

w Ammonia (0.15, 0.14, 0.12, 0.11, 0.07)
Nitrate+Nitrite (1.70, 1.54, 1.48, 1.03, 0.89)
Nitrite (0.09, 0.06, 0.05, 0.04, 0.03)
Tot. Kjeldahl Nitrogen  (0.5)
Phosphorus (0.28 0.27, 0.26, 0.21, 0.15)
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Figure 27. Box plotsof Total Suspended Solids, five-day Biochemical Oxygen Demand, E. cali,
Fecal Coliform, Dissolved Oxygen, and Dissolved Oxygen Percent Saturation in

Blacklick Creek, 2000.
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Table 16. Comparison of background nutrient and demand parameter concentrations with those found in the Big
Walnut Creek study area, 2000. Comparisons are made to Eastern Corn Belt Plains (ECBP) ecoregion
background 50" percentile (median) (Normal print), 75" (Italic print), 90" (Underlined), and 95"
(Boldfaced) percentile values for headwaters, wadeable, and small river sites. Units are mg/l for all
parameters. Sample size, n = 5 unless otherwise stated. (= Exceptional Warmwater Habitat, HW =

137

headwater, W = wadesable.
River/Stream River Mile Parameter(s) Vaue(s)
STORET Code
Swisher Creek 1.30 Total Suspended Solids  (25)
V05G80 Nitrate+Nitrite (2.08, 0.90)
HW Tot. Kjeldahl Nitrogen ~ (1.02, 0.63, 0.61, 0.59)
Phosphorus (0.28, 0.22, 0.10, 0.10, 0.10)
North Branch French 0.20 Phosphorus (0.07, 0.06, 0.05)
Run VO05G17E
HW
French Run 0.70 Total Suspended Solids (17, 7)
V05G76 Phosphorus (0.10, 0.05, 0.05)
HW
Unnamed Tributary to | 0.30 Total Suspended Solids ~ (40)
Blacklick Creek @ RM | VO5G75 Nitrate+Nitrite (1.94, 1.01)
12.89 HW Phosphorus (0.19, 0.16, 0.14, 0.14, 0.11)
Lees Creek 0.30 Total Suspended Solids (15, 10, 10)
V05G74 Tot. Kjeldahl Nitrogen  (4.56)
HW
Powell Ditch 0.50 BOD; (2.5)
V05G72 Total Suspended Solids (16, 10, 8)
HW Nitrite (0.04)
Tot. Kjeldahl Nitrogen  (0.45, 0.41)
Phosphorus (0.07, 0.05)
Dysar Run 3.00 BOD; (5.7)
V05G78 Tota Suspended Solids (36, 36, 27, 8, 7)
HW Ammonia (0.10, 0.07)
Nitrate+Nitrite (0.85)
Tot. Kjeldahl Nitrogen  (0.72, 0.67, 0.56, 0.43)
Phosphorus (0.15, 0.08, 0.07, 0.06, 0.05)
1.60 Total Suspended Solids (19, 11, 10)
VO5G79 Nitrite (0.03)
HW Tot. Kjeldahl Nitrogen ~ (0.45, 0.41)
Phosphorus (0.13, 0.05, 0.05)
Unnamed Tributary to | 0.30 Total Suspended Solids (256, 9)
Blacklick Creek @ RM | V05G73 Nitrite (0.04)
10.36 HW Phosphorus (0.14.0.07.0.05)
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Blacklick Creek Tributaries Blacklick Creek Tributaries
Total Suspended Solids Dissolved Oxygen Saturation
100 T T T T T —~ 150 T T T T T T T
. B 5 ]
g 1 B 1
- T T e R T R S F 1
2 g b - ]
z o 2 ]
= o © - 1
s 1] 2 - . H
o 60 - B < H
o 2 @ H
3 E > g
H s z i
a o} H
S 40 B R A S ° H
@ 1 2 -
3 4 S
= ) R 9
2 [N UNUUUUUS NSRRI RO 1 U 2
20 |- 5 8 a
0 i i i I I I 0 i i i I I
SC  NBFR FR 12.89  LC PD DRI DRIl 10.36 SC  NBFR FR 12.89  LC PD DRI DRIl 10.36
Tributary Abbreviation Tributary Abbreviation
Blacklick Creek Tributaries Blacklick Creek Tributaries
: Fecal Coliform
8000 E.coli 8000
7000 Foee . T 4 = 7000 [reerorrhen e R 3
E g ] £ £
E < 13 o S SN
- 6000 |—nr-er-emdeemnen [T S 6000 -
z L Lo hy =
£ = @ % E
S 5000 F E = 5000 preeee B R
= C H £ E E
E E 3 2 24000 [rmrmmrmoben e - BRI
] E 3 o =
° 3000 [evomee- . — . 1 = 3000 |- - - e
u £ S E
£ @ £ 3
2000 [omeeo i _ - w 2000 [ ~trcrwe
= = o
....... crwos B ? -
o == Jren e 0 i ==
sc¢ NBFR FR 12.80 LE PD DRI DRIl 10.36 scC NBFR FR 12.89  LC PD DRI DRIl 10.36
Tributary Abbreviation Tributary Abbreviation
Blacklick Creek Tributaries Blacklick Creek Tributaries
Phosphorus Nitrate+Nitrite
2.5
E E = 2.0 T 5
E >
= E
o - J =
2 ° °
S z 1.5
= £
a ] =
g - ° s 3 . ]
= ° 1 @ L nmssandios sursans ]
o 1 3 1.0 feup Ecoregion
K] °. | = q
o B z ]
. ] T ;
] [j| (<] l;|
0.00 0.0
scC  NBFR FR 12.89 LC PD DRI DRIl 10.36 scC  NBFR FR 12.89  LC PD DRI DRIl 10.36
Tributary Abbreviation Tributary Abbreviation

Figure28. Box plotsof Total Suspended Solids, Dissolved Oxygen Percent Saturation, E. coli,
Fecal Coliform, Total Phosphorus, and Nitrate+Nitrite-Nitrogenin the Blacklick Creek
tributaries:.  SC=Swisher Cr. at RM 1.3, NBFR=N. Br. French Run at RM 0.2,
FR=French Run a RM 0.7, 12.89=Trib. to Blacklick Cr. (RM 12.89) at RM 0.3,
LC=Lees Cr. at RM 0.3, PD=Powell Ditch at RM 0.5, DRI=Dysar Run at RM 3.0,
DRII=Dysar Run at RM 1.6, and 10.36=Trib. to Blacklick Cr. (RM 10.36) at RM 0.3,
in 2000.
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Blacklick Creek at Broad St (RM 34.9)
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Figure 29. Did Dissolved Oxygen concentrations and Dissolved Oxygen Percent Saturation in
Blacklick Creek at Broad Street (RM 16.6) and Hamilton Rd. (RM 1.9), 2000.
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Dysar Run at Broad St (RM 1.6)
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Figure 30. Did Dissolved Oxygen concentrations and Dissolved Oxygen Percent Saturation in
Dysar Run at Broad Street (RM 1.6), 2000.

Sediment Chemistry

Sediment sampleswere obtained directly fromthe riversand creeks of the study areafromlocations
instream where sediments had been freshly deposited and not yet consolidated. Samples were
collected and analyzed for a variety of metals, pesticides, PCBs, and volatile/semi-volatile organic
compounds. Concentrations of metals were compared with reference area conditions within Ohio
and categorized therein as ranging from not elevated up to extremely elevated. Certain metals and
organic compounds (including pesticidesand PCBs) wereeval uated using consensus-based Sediment
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Quality Guidelinesdevel oped by MacDonald, 2000. Vauesbel ow thethreshol d effect concentration
(TEC) are not expected to show adverse effectson sediment-dwelling organisms. Vauesabovethe
probable effect concentration (PEC) are likely to show negative effects on sediment-dwelling
organisms while values greater thanthe TEC, but lessthan the PEC are less clear asto their impact.

Big Walnut Creek Mainstem

Sediment sampleswere collected from ax sites on the Big Wanut Creek mainstem. The uppermost
sites at RMs 66.60 and 49.00 showed minor contamination from metals and organic compounds.
Table 17 shows dightly elevated concentrations of cadmium, chromium, and zinc aong with
elevated concentrations of duminumand bariumat RM 66.60. Mercury wasalso detected. Organic
constituents included very low levels of acetone and acetophenone (Table 18). The site at RM
49.00, downstream of Sunbury, exhibited only dightly elevated concentrations of aluminum aong
with acetone. Impairment of the benthic or fish communities due to sediment contamination was
not apparent at these sites (Table 1).

Sediment contamination increased in a downstream direction. The site at State Route 161 (RM
34.90), downstreamfromHoover Reservoir, showed increased contaminationfrommetasincluding
dightly elevated concentrations of arsenic, cadmium, and chromium aong with highly elevated
aluminumand extremely elevated concentrations of bariumand manganese(Table 17). Mercury was
also detected. Threshold effect concentrations (TEC as defined by MacDonald, 2000) of
fluoranthene and pyrene (two polycyclic aromatic hydrocarbons or PAHS) were a so detected along
with acetone (Table 18). Impairment of the benthic macroinvertebrate community due to sediment
contamination was not apparent at this site (Table 1).

Further increases in sediment contaminants were noted at Hamilton Road(RM 27.00) downstream
of Port Columbus International Airport. Slightly elevated concentrations of chromium, iron, and
manganese were noted as were elevated concentrations of aduminum, arsenic, barium, cadmium,
copper, and zinc (Table 17). Cadmium, lead, and zinc were notable as they were greater than the
probable effect concentration (PEC, MacDonald, 2000). Mercury was also detected. Organic
contaminantsin the formof PAHs(Table 18) werealso present. Chrysene, fluoranthene, and pyrene
al exceeded the PEC and benz[alanthracene, benzo[a]pyrene, phenanthrene, and total PAHs all
exceeded the TEC (lbid). Imparment of the benthic or fish communities due to sediment
contamination was not apparent at thissite. In fact, the fish and macroinvertebrate indiciesfor this
reach were the highest found in the survey, all in the exceptional range.

The site with the greatest relative sediment contamination in Big Walnut Creek was found at
Williams Road (RM 15.80). Extremely elevated concentrations of cadmium were detected along
with highly elevated concentrations of auminum, barium, and zinc, and elevated concentrations of
arsenic, chromium, copper, and lead (Table 17). Slightly elevated concentrations of iron,
manganese, and nickel were also found. Cadmium, lead, and zinc exceeded the TEC (MacDonald,
2000). PAHSs, pesticides and PCBs were present in the sediments at this site. PAH compounds
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exceeding the PEC included benz[a]anthracene, benzo[apyrene, chrysene, fluoranthene,
phenanthrene, pyrene, and total PAHs (Table 18). Fluoranthenewas also found to exceed the PEC,
however, the predictive PEC calculated in MacDonald (2000) was found to be unreliable. The
pesticides, 4-4' DDD, gamma chlordane, and apha chlordane were dl found to be greater than the
TEC. Total PCBs were also in excess of the TEC. In spite of the relatively significant level of
sediment pollution, impairment of the benthic or fish communities due to sediment contamination
was very dight (macroinvertebrate) or not apparent (fish). The macroinvertebrate and fish
communities were in very good to exceptional condition respectively (Table 1).

The most downstream sediment monitoring site occurred at U.S. 23 (RM 1.70). Both metals and
organic compounds were found in sedimentsin varying concentrations (Tables 17, 18). Extremely
elevated concentrations of auminum were discovered aong with highly elevated concentrations of
barium, cadmium, chromium, copper, and zinc. Elevated concentrationsof arsenic, iron, manganese,
and nickel were aso noted along with dlightly elevated concentrations of lead. Mercury was aso
detected. Cadmium, copper, lead, and zinc concentrations were greater than the TEC as published
in MacDonald, 2000. Organic contaminants observed at this site included the pesticide
methoxychlor and the plasticizer bis(2-ethylhexyl)phthaate and several PAHs. Benzo[a]pyrene,
fluoranthene, phenanthrene, and total PAHswere found to be greater than the TEC while chrysene
and pyrene exceeded the PEC. The effects of these contaminants in the sediments may have
contributed to the nonattainment of the macroinvertebrate community at this site (Table 1). Fish
community attainment seemed unaffected by sediment contamination although fish tissue results
from 1996 did show mercury, certain pesticides, and PCBs in fillet samples.

Sediment contamination in Big Walnut Creek was dight in upper stream reaches. Below Hoover
Reservoir, contamination increased moving downstream to Williams Road. The site at U.S. 23,
while contaminated, was less impacted than the site at Williams Road. Contaminationislikely due
to the urban nature of the lower watershed with sources ranging from diffuse runoff, old leaking
landfills, industrial operations (past and present) or/and historical disposal of materials directly into
the creek and its tributaries.

Big Walnut Creek Tributaries

Rocky Fork

Rocky Fork sediment was evaluated at two different sites (RMs 7.10 and 1.10). Metas
contamination was found at both sites, however, organic compounds were not found at either site
(Table 20).

The site at RM 7.10 exhibited extremely elevated concentrations of auminum, barium, and
chromium; highly elevated concentrations of arsenic, cadmium, copper, iron, and zinc; and elevated

concentrations of manganese and nickel (Table 19). Lead was below laboratory detection in the
sample; however, the laboratory detection level was above the concentration deemed dightly
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elevated. Cadmium, copper, and zinc also exceeded the consensus-based TEC (MacDonald, 2000)
while nickel exceeded the consensus-based PEC (MacDonald, 2000). Nutrients concentrations in
the sediment were aso evaluated. Both ammonia and phosphorus were found. Phosphorus was
found to be highly elevated when compared to the guidelines published by Kelly and Hite (1984).
Sediment contamination found at this site did not appear to negatively impact the biological
communities (Table 1).

The Hamilton Road site (RM 1.10) was characterized by extremely elevated concentrations of
aluminum; highly elevated concentrations of arsenic, barium, and chromium; el evated concentrations
of cadmium, copper, iron, and manganese; and dightly elevated concentrations of lead and zinc
(Table 19). Nickel wasbelow laboratory detection inthe sample; however, the laboratory detection
level was above the concentration deemed dightly elevated. Copper and lead exceeded the
consensus-based TEC (MacDonad, 2000). Impairment of the benthic or fish communities due to
sediment contamination was not apparent at this site (Table 1).

Airport Tributary

Both metals and organic compoundswerefound to contaminate the sedimentsof thissmal tributary
draining the Port Columbus International Airport. Sampleswere obtained near the confluence with
Big Walnut Creek. Extremely elevated levels of copper along with highly elevated concentrations
of auminum, barium, and cadmium were noted as were elevated concentrations of chromium and
zinc (Table 19). Slightly elevated concentrations of arsenic and iron were also discovered. Organic
compounds found in the sedimentsincluded the volatile compound acetone as well as PAHs, many
of which exceeded the TEC or PEC (Table 20) as stated in MacDonald (2000). Biological
community impairment may be linked to contaminated sediments found at this site (Table 1).

Sugar Run

Sediments from Sugar Run near the mouth (RM 0.7) were found to be contaminated with metals
and organic compounds. Metals contamination included extremely elevated concentrations of
aluminum, barium, and manganese; highly elevated concentrations of arsenic, cadmium, chromium,
and iron; and elevated concentrations of copper, nickel and zinc (Table 19). Cadmium, lead, and
zinc exceeded the consensus-based TEC (MacDonald, 2000) while nickel exceeded the consensus-
based PEC (MacDonald, 2000). The only organic contaminant discovered in Sugar Run consisted
of fluoranthene above the TEC (MacDonald, 2000) as noted in Table 20. Nutrients, in the form of
ammonia and phosphorus, were also evaluated. Ammoniawas present at slightly above detection
levels and phosphorus was found at dightly elevated concentrations according to guidelines
published by Kelly and Hite (1984). Sediment contamination did not appear to impair biological
communities at this site (Table 1).
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Little Walnut Creek

Sedimentstaken from Little Walnut Creek at RM 1.40 were only contaminated withmetals. Highly
elevated concentrations of aluminum were detected as were elevated concentrations of arsenic,
barium, cadmium, and chromium (Table 19). Slightly elevated concentrations of copper, iron,
nickel, and zinc werealso found. No metals exceeded the TEC or PEC (MacDonald, 2000) in Little
Walnut Creek.

Duncan Run

Sedimentsobtained from Duncan Runat RM 2.70 werefreefrom organic contamination (Table 20)
although metals contamination was apparent (Table 19). Highly elevated concentrations of
aluminumwere present along with elevated amounts of arsenic, barium, and chromium. Cadmium,
iron, manganese, nickel, and zinc were dightly elevated above reference conditions. No metalswere
found to exceed the TEC or PEC in Duncan Run at RM 2.70.

Rattlesnake Creek

Rattlesnake Creek sediment samples were collected from a site near the mouth (RM 0.10). The
sample was free from organic contamination (Table 20) although metals contamination was present
(Table 19). Extremely elevated concentrations of aluminum were present as were highly elevated
concentrations of barium, cadmium, and chromium. Elevated concentrations of copper, iron, and
zinc were aso discovered along with dightly elevated concentrations of arsenic and lead. Nickel
was undetected in the sample, although the detection level was greater than the elevated reference
guideline. Cadmium, lead, and zinc all exceeded the TEC found in MacDonald (2000). Fish
community impairment in Rattlesnake Creek may have been linked to the contaminated sediment
(Table 1).

Alum Creek

Alum Creek sediment samples were obtained from the site at RM 3.80. Both metals and organic
contaminantswere detected in the sample. Highly elevated concentrations of cadmium aong with
elevated concentrations of auminum, barium, chromium, copper, lead, and zinc were discovered,
as wdll as dightly elevated concentrations of arsenic (Table 19). Cadmium, lead, and zinc al
exceeded the TEC found in MacDonald (2000). Organic contaminants found in Alum Creek
consisted of pesticides, PCBs, and PAHs. 4-4' DDD and chlordane isomers were above the TEC
aswasfluoranthene. Benz[a]anthracene, benzo[ a] pyrene, chrysene, phenanthrene, pyrene, andtotal
PAHs were dl greater than the PEC (Table 20). Macroinvertebrate community impairment may
have been associated with the sediment contamination at this site (Table 1).
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Blacklick Creek

Sediment sampleswere obtained fromthree separate sites on the Blacklick Creek mainstemand one
site on atributary stream (Dysar Run). The upstream site on the Blacklick Creek mainstem (RM
22.40) contained dightly elevated concentrations of arsenic, cadmium, chromium, copper and zinc.
Elevated concentrations of barium were also found as well as highly elevated levels of aluminum
(Table 19). Polycyclic aromatic hydrocarbons (PAHS) were also detected in sediments at this Site
aswere 3& 4-methylphenol and toluene (Table 20). Acetone and 2-butanone were also detected in
the sample; however these compound were aso found in the trip blank indicating contamination.
Total PAHs exceeded the PEC whereas severa individual PAH compounds exceeded the TEC or
PEC.

Sediments obtained from Blacklick Creek at RM 11.30 contained slightly elevated concentrations
of copper, iron, manganese, and zinc aong with elevated concentrations of arsenic, barium,
cadmium, and chromium as well as highly elevated concentrations of auminum (Table 19). Zinc
concentrations exceeded the TEC. The only organic compound detected at this site was the
plasticizer, bis(2-ethylhexyl)phtha ate (Table 20). Impairment of the macroinvertebrate community
due to sediment contamination was not evident (Table 1).

Slightly elevated concentrations of arsenic, cadmium, chromium, copper, and zinc adong with
elevated concentrations of barium and highly elevated concentrations of aluminum were detected
in sediments obtained from Blacklick Creek near the mouth at RM 1.90 (Table 19). Tota PAHs
weredetected at concentrations above the TEC asweretwo individual PAH compounds (Table 20).
Impairment of the macroinvertebrate community due to sediment contamination was not apparent
at the nearby upstream site (Table 1).

Dysar Run

Sediments collected from Dysar Run at RM 1.60 showed dightly elevated concentrations of
cadmium, copper, and zinc; elevated concentrations of arsenic, iron, and manganese; highly elevated
concentrations of barium and chromium; and extremely elevated concentrations of duminum (Table
19). Zinc exceeded the TEC. Total PAHs exceeding the TEC were also detected as were two
individual PAH compounds (Table 20). Acetone was aso detected in the sample. Sediment
contamination at this site may have been limiting macroinvertebrate community quality as evidenced
by a poor qualitative evaluation (Table 1).

Generaly, sediment contamination was limited to more developed areas of the watershed. Insome
cases, the availability of good habitat and clean water were enough to overcome any effects of
contaminated sediments, although some areas appeared to show biological degradation due to
contamination. Certain metals, particularly aluminum, werefound at high to extreme concentrations
when compared with background, but are aready abundant in the earth’s crust and typically
unavailableto organismsat neutral pH valuestypically found instreams. Organic contaminationwas
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generaly relegated to PAHs and likely dueto the extensive use of these compoundsto construct and
repair roads, driveways, and rooftops.
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Table 17. Resultsof chemical/physical sediment quality sampling conducted inthe Big Walnut Creek
study areaduring July-September, 2000. Parametersinitalic have no established guideline
for comparison. Underlined values indicate concentrations below the method detection
limit. NA means not analyzed. Parameters noted with a* are compared with the Illinois
guiddlines published by Kelly and Hite, 1984. All other parameters are compared with
Ohio EPA sediment reference guidelines. Descriptive guidelines are as follows. Not
elevated, dightly elevated (J ), elevated(Z), highly elevated(O), extremely elevated( ;).
Shaded boxes exceed the consensus-based threshol d effect concentration (TEC) published
in MacDonald, 2000.

Big Walnut Creek Mainstem Sediments
River Mile
Analyte Units 66.6 49.0 34.9 27.0 15.8 1.7
Solids % 495 53.7 52.3 51.3 474 36.6
pH SU. 7.32 7.55 7.71 7.59 7.2 7.4
METALS
Aluminm | mgkg | 22100Z 14900 250000 217007 296000 46400 ; |
Arsenic mg/kg 7.2 8.17 13 3 13.7Z 163Z 205Z
Barium mg/kg 143Z 83.6 377 ; 178Z 247 O 278 O
Cadmium mg/kg 0.653 § 0.484 0.687 § 1.07Z 1.86 ; 176 O
Calcium mg/kg 8080 5880 3890 17900 20700 34700
Chromium mg/kg 249 § 19.6 259 § 243 § 3BZ 450
Copper mg/kg 175 13.1 16.8 288Z 315Z 408 O
Iron mg/kg 18500 19300 20400 22500 § 27000 § 32700 Z
Lead mg/kg 31 26.1 25.9 35.8 8227 49 §
Magnesium mg/kg 3370 3270 3240 8310 10700 15600
Manganese mg/kg 252 268 2290 ; 357 3 362 § 593 Z
Nickel mg/kg 26.9 26.1 25.9 26.8 33 j 437
Mercury* mg/kg 0.055 0.0401 0.04 0.0564 0.056 0.087
Potassium mg/kg 5390 3270 6480 6390 8580 12100
Selenium mg/kg 135 131 135 1.28 164 191
Sodium mg/kg 3370 3270 3240 3200 3580 4340
Strontium mg/kg 52.5 44.4 441 50.5 57 82
Zinc mg/kg 105 § 74.5 84.9 147 Z 3780 230 O
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Table 18. Resultsof chemical/physical sediment quality sampling conducted inthe Big Walnut Creek
study area during July-September, 2000. Blank spaces indicate that the compound was
not detected inthe sample. Parameters noted with underlining exceed the threshold effect
concentration (TEC), those in bol dface exceed the probable effect concentration (PEC),
and those in italics were not evaluated (MacDonal d, 2000).

Big Walnut Creek Mainstem Sediments
River Mile

Analyte Units 66.6 49.0 34.9 27.0 15.8 1.7
Solids % 49.6 53.4 33.3 52.4 56.2 46.5
TOC % 2.8 2 45 35 3 3
Acetone mg/kg 0.0828 0.111 0.21
4-4 DDD ny/kg 8.2
Methoxychlor no/kg 12.8
Alpha-chlordane no/kg 7.84
Gamma-chlordane ® no/kg 124
PCB-1260 no/kg 125
bis(2-ethylhexyl) mg/kg 0.83 0.94
phthalate
Acetophenone mg/kg 0.75
Benz[a]anthracene mg/kg 0.81 1.9
Benzo[a]pyrene mg/kg 0.92 22 1
Benzo[ b] fluoranthene mg/kg 13 27 15
Benzo[ ghi] perylene mg/kg 0.84 2 11
Benzo[ K] fluoranthene mg/kg 1.2 25 12
Chrysene mg/kg 15 32 1.6
Dibenz] ah] anthracene mg/kg 0.8
Fluoranthene mg/kg 16 2.5¢ 5.8* 2.6*
Indeno[ 123cd] pyrene mg/kg 0.9 2.2 12
Phenanthrene mg/kg 0.97 2.8 0.92
Pyrene mg/kg 13 2 4.6 2
Total PAHs | mgkg | O o 29 14 07 1812 |
* Exceeds PEC, but PEC found to be unreliable.
@ Compared with values for total chlordane.
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Table 19. Resultsof chemical/physical sediment quality sampling conducted inthe Big Walnut Creek
study areaduring July-September, 2000. Parametersinitalic have no established guideline
for comparison. Underlined values indicate concentrations below the method detection
limit. Parameters noted with an * are compared with the Illinois guidelines published by
Kdly and Hite, 1984. Most other parameters are compared with Ohio EPA sediment
reference guidelines. Descriptive guidelines are asfollows. Not elevated, dightly elevated
(J), elevated(Z), highly elevated(O), extremely elevated( ; ). Shaded boxes exceed the
consensus-based threshold effect concentration (TEC) published in MacDonald, 2000.
Shaded boxes with bold print exceed the consensus-based probable effect concentration
(PEC) found in MacDonald, 2000. Unitsare: Solids-%, pH-S.U., everything else-mg/kg.

Big Walnut Creek Tributaries Sediments

Analyte AT RF1 RF2 SR LWC DR RC AC BC1 BC2 BC3 DyR
Solids 54.5 25.6 36.8 417 498 546 28.7 50.9 51.1 463 511 440
pH 7.38 7.08 7.53 7.1 7.28 7.44 7.29 7.54 7.4 7.4 74 715
Ammonia NA 63.7 NA 23.7 257 235 244 NA NA NA NA  36.7
T-Phosphorus* NA 17300 NA 765§ 742§ 6963 10280 NA NA NA NA 762}
Aluminum 254000 63600 38800 ; 53800 32800 32300 42900 20200 23200 24800 23200 39400

- : o o ; z o (e] o s
Arsenic 10.55 30.50 270 2750 137z 146z 118§ 112§ 121§ 1372 121§ 1597
Barium 2440 415; 2960 370; 182Z 206Z 2680 144z 1527z 1612z 152Z 2330
Cadmium 1150 1460 0941z 1430 %965 05945 1250 1330 0.7155 0.962Z -(;.715 -(;.647
Calcium 9690 25600 35900 8650 9160 13100 5530 30100 20200 58400 20200 20800)
Chromium 284Z  66.6; 39.80 5190 345Z 332Z 4640 282Z 25) 288Z 25j 39.3€J
Copper 80.3; 46.10 36.9Z 28.3Z 204§ 194 276Z 321z 209§ 2525 209j 262
Iron 23700J 549000 39700Z 516000 2?(]_)00 23900 j 29%00 21000 21400 23800§ 21400 28;00
Lead 217 512§ 50.5) 377 282 297 487§ 16Z 27 36.0 27 30.8
Magnesium 4850 14100 11600 7080 5640 6220 5530 11800 8770 10800 8770 7700
Manganese 264 566Z 5017  1640; 261 3693 228 263 307 3993 307 650Z
Mercury* 00478 0124 00642 00624 00526 00456 0.0932 0096 0.048 0.068 0.048 0.0496
Nickel 217 5897 388j 582z 2895 311§ 442Z 262 27 36§ 27 mii
Potassium 7620 16600 12600 14900 8450 8980 11100 6550 6750 6290 6750 10000
Selenium 138 256 194 157 14 138 221 131 135 180 135 154
Sodium 3460 6400 4850 3930 3520 3460 5530 3270 3370 4500 3370 3850
Strontium 38.8 110 105 794 669 463 75.2 70.7 61 115 61 57.8
Zinc 2177 2550 128§ 148z 1185 108§ 171z 1972 109j) 143§ 1095 132j)

AT=Airport Tributary, RF1=Rocky Fork at RM 7.1, RF2=Rocky Fork at RM 1.1, SR=Sugar Run at RM 0.7,

LWC-=Little Wanut Creek at RM 1.4, DR=Duncan Run at RM 2.7, RC=Rattlesnake Creek at RM 0.1, AC=Alum

Creek at RM 3.8, BC1=Blacklick Creek at RM 22.4, BC2=Blacklick Creek at RM 11.3, BC3=Blacklick Creek at RM

1.9, DyR=Dysar Run at RM 1.6.

Table 20. Resultsof chemical/physical sediment quality sampling conducted inthe Big Walnut Creek
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study area during July-September, 2000. AT=Airport Tributary, RF1=Rocky Fork at
RM 7.1, RF2=Rocky Fork at RM 1.1, SR=Sugar Run at RM 0.7, LWC=L.ittle Walnut
Creek at RM 1.4, DR=Duncan Run at RM 2.7, RC=Rattlesnake Creek at RM 0.1,
AC=Alum Creek at RM 3.8, BC1=Blacklick Creek at RM 22.4, BC2=Blacklick Creek
at RM 11.3, BC3=Blacklick Creek at RM 1.9, DyR=Dysar Runat RM 1.6. Blank spaces
indicate that the compound was not detected in the sample. Parameters noted with
underlining exceed the threshol d effect concentration (TEC), thosein boldf ace exceed the
probable effect concentration, and those initalicswere not evaluated (PEC, MacDonald,
2000). Parameters with a subscript b were detected in the field blank.

Big Walnut Creek Tributaries Sediments

Analyte Units AT RF1 RF2 SR LWC DR RC AC BCi1 BC2 BC3 DyR
Solids % 509 46.8 509 57.6 478 583 316 539 403 463 NA 48.6
TOC % 3 22 24 19 24 24 44 4 2.7 3 1 2.7
Acetone mg/kg | 0.0766 0.72, 0.123
2-Butanone mg/kg 1.6,

Toluene mg/kg 0.6

4-4 DDD ny/kg 8.28

Alpha-chlordane no/kg 19.7

Gamma-chlordane nu/kg 20.8

Trans-nonachlor no/kg 116

PCB-1260 nu/kg 37.9

bis(2-ethylhexyl) mg/kg 18 12

phthalate

3&4 Methylphenol mg/kg 2

Benz[a]anthracene mg/kg 1.1 33 15

Benzo[a]pyrene mg/kg| 1.3 32 1.8

Benzo[b]fluoranthene | mg/kg| 2.4 4.4 2 0.84
Benzo[ ghi] perylene mg/kg 1.2 2.7 1.6

Benzo[Kfluoranthene | mg/kg| 1.3 28 22

Chrysene mg/kg| 2.3 4.8 2.6 0.82
Dibenzah]anthracene | mg/kg 11

Fluoranthene mgkg| 3.2 0.87 89 4.9 15 11
Indeno[ 123cd] pyrene mg/kg 1.4 3 18

Phenanthrene mg/kg| 0.96 4.2 22

Pyrene mg/kg| 2.5 7.2 38 0.84
Tota PAHs | | mgka| 177 0 0 087 0 0 0 456 244 0 316 194
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Chemical Water Quality Changes 1981-2000

Chemical water quality trendswere evaluated in each of the 3 major tributaries of Big Walnut creek
as well as the mainstem. Dissolved oxygen, 5-day biochemica oxygen demand, total suspended
solids, fecal coliform bacteria, ammonia, nitrate+nitrite, and total phosphorus were all examined.

Big Walnut Creek

Dissolved oxygen concentrations in the upper watershed showed increases over previous survey
work inBigWalnut Creek, especialy inthevicinity of the Marengo WWTP and the confluencewith
Prairie Run (Sunbury WWTP) (Fig. 33). Continued improvements are needed at the Sunbury
WWTP as dissolved oxygen vaues reflected a decline in Big Walnut Creek downstream of the
confluence with Prairie Run. Vauesin the lower part of the watershed were similar to previous
survey data with mean D.O. values between 7 and 8 mg/l. Trends in biochemica oxygen demand
were lower throughout the basin (Fig. 31). Upgrades to the Marengo, Sunbury, and Galena
WWTPsin the last two decades have virtually eliminated detectable organic enrichment from the
mainstem, athough dissolved oxygen readings (noted above) still show animpact from Sunbury and
Prairie Run.

Tota suspended solids trends showed a general lessening of concentrations compared to previous
surveys, however, the area downstream of the confluence with Rocky Fork showed an increase
compared with 1996 and 1991 data, indicative of the large amount of development in that
subwatershed (Fig. 31).

Bacterial concentrations as measured by fecal coliform testing showed some variability compared
with survey resultsfrompreviousyears. Mean fecal coliform bacteria concentrationswere elevated
above 1982 levels in the upper watershed, likely due to rural sources (i.e., agriculture, poorly
operating home sewage treatment systems). Vauesremained smilar to previous surveys until the
site downstream of Rocky Fork where there was another large increase over past results (Fig. 31),
followed by a decreasing trend downstream to the mouth. Rocky Fork appears to be contributing
significant bacterial contamination to the mainstem (see later discussion below).

Mean concentrations of total phosphorus and anmoniawere generally smilar to those found inthe
past (Fig. 32). Mean concentrations of nitratetnitrite were noticeably elevated compared with
previous surveys (Fig. 32).

Alum Creek

Average dissolved oxygen concentrations generally trended higher in 2000 than during previous
survey efforts. Noimpactswere noted from the Huber Ridge WWTPwhich had anegativeinfluence
onthe creek in 1986 but which has since been upgraded (Fig. 36). The Alum Creek combined sewer
overflow from the City of Columbus continues to negatively influence dissolved oxygen
concentrations in Alum Creek farther downstream. Biochemical oxygen demand showed a
downward trend in the watershed where comparisons were available (Fig. 34).
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Mean total suspended solids concentrations in upstream reaches (above RM 12.00) showed higher
concentrations in this latest survey than in 1996 (Fig. 34). Intensive agricultural usesin the rural
areas combined with developmental pressures nearer the Columbus metropolitan area are likely
causes of thisincreased trend.

Bacterial trends definitely show lower concentrations compared with previous survey results,
especidly in the lower watershed downstream of RM 21.00 (Fig. 34). Tota phosphorus trended
lower and ammonia concentrations were Ssmilar compared to previous survey data(Fig. 35). Mean
nitrate+nitrite concentrations were significantly greater than past measurementsin most cases (Fig.
35).

Blacklick Creek

Trendsin dissolved oxygen concentrations have generally increased and remained stable since 1996
(Fig. 39). Improved treatment at the Blacklick Estates WWTP provided marked improvement to
the D.O. in the downstream reach of Blacklick Creek since 1986. Negative impacts from
malfunctioning and closaly-spaced home sewagetreatment systems still plaguethe headwaters. This
same trend was observed with biochemica oxygen demand (Fig. 37).

The trend for total suspended solids showed significantly lower concentrations over most of the
length of the creek than in previous surveys (Fig. 37). Mean solids increased moving downstream,
showing an increased concentration compared with a previous survey in 1996.

Fecal coliform bacteria showed similaritieswith past survey resultsin most areas of the creek. The
exceptions were in the headwaters and downstream of the Fairfield County Tussing Road WWTP
where bacterial counts were elevated over the 1991 and 1996 survey results (Fig. 37). These
elevated bacterial concentrations provided further evidence of the pollutionimpactsemanating from
falling home sewage treatment systems in the upper watershed and the Fairfield County Tussing
Road WWTP farther downstream.

Nutrient concentrations followed smilar trends in the Blacklick Creek subbasin. In most cases,
different years produced smilar resultsexcept for the headwater areawhere nutrient concentrations
wereexcessve (Fig. 38). Moderate increasesin nutrient concentrations were noted downstream of
the Fairfield County Tussing Road WWTP, whereas concentrations from the Blacklick Estates
WWTP were similar to or improved compared to those observed in 1996.

Rocky Fork Creek

Mean dissolved oxygen values found in the 2000 survey of Rocky Fork compared well with
historical information obtained the previous decade (Fig. 42). In most cases, the 2000 data showed
higher concentrations of dissolved oxygen than those found in other years. Thisisapositive trend
in the upper portion of this subbasin, however, the lower portion of the basin experienced
sgnificantly higher concentrations of dissolved oxygen, which were probably indicative of
supersaturated conditions and nutrient enrichment. Biochemical oxygen demand wasonly elevated
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above historical valuesat RM 7.10, possibly dueto lingering effectsfromthe Taylor EstatesWWTP
(Fig. 40).

Tota suspended solids averages were low or comparable with most historical information, except
at RM 7.10 where the mean value was nearly 5 times higher than the data collected in 1994 (Fig.
40). Development pressuresin this area may be the maor cause of this spike due to construction
site runoff and changes in flow dynamics causing increased bank erosion during storm flows.

Fecal coliform bacteria concentrations generaly were similar over the different survey periods
although the 2000 survey did reveal a spike at the site near the mouth, possibly dueto the Windrush
MHPWWTP (Fig. 40). Nutrient concentrationstrended similarly with past dataincluding increased
concentrations upstream which attenuated downstream (Fig. 41). Nutrient reduction downstream
may have beeninfluenced by increased uptake and primary productivity inferred fromsupersaturated
dissolved oxygen concentrations (Fig. 14).
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Figure 31. Longitudinal trend in mean Total Suspended Solids, Biochemica Oxygen Demand, and
Fecal Coliform in Big Walnut Creek from 1981 to 2000.
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Figure 32. Longitudina trend in mean Nitrate+Nitrite-Nitrogen, Ammonia-Nitrogen, and Total
Phosphorus in Big Walnut Creek from 1981 to 2000.
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Figure 33. Longitudinal trend in mean Dissolved Oxygen in Big Walnut Creek from 1981 to 2000.
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Alum Creek Mainstem
Mean Total Suspended Solids Trends
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Figure 34. Longitudinal trend in mean Total Suspended Solids, Biochemica Oxygen Demand, and
Fecal Coliform in Alum Creek from 1986 to 2000.
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Figure 35. Longitudina trend in mean Nitratet+Nitrite-Nitrogen, Ammonia-Nitrogen, and Total
Phosphorus in Alum Creek from 1986 to 2000.
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Figure 36. Longitudina trend in mean Dissolved Oxygen in Alum Creek from 1986 to 2000.
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Figure 37. Longitudinal trend in mean Total Suspended Solids, Biochemica Oxygen Demand, and
Fecal Coliform in Blacklick Creek from 1986 to 2000.
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Figure 38. Longitudina trend in mean Nitratet+Nitrite-Nitrogen, Ammonia-Nitrogen, and Total
Phosphorus in Blacklick Creek from 1986 to 2000.
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Figure 39. Longitudina trend in mean Dissolved Oxygen in Blacklick Creek from 1986 to 2000.
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Figure40. Longitudinal trend in mean Total Suspended Solids, Biochemica Oxygen Demand, and
Fecal Coliform in Rocky Fork Big Walnut Creek from 1991 to 2000.

163



DSW/EAS 2003-11-10

2000 Big Walnut Creek TSD

Rocky Fork Creek
Mean Nitrate+Nitrite N Trends

November 26, 2003

3.00 | T — .
|- —m— ()00 -
C e 1996 1
L e 1995 ]
2.50 = — 1994 ]
~ [ Taylor Estates E‘:iggi 7
> - wwTp b
£ 2.00 - .
2 - windrush MHP .
= 1.50 |- WWTP (via trib) ]
z I Westerville ]
$ L Estates 4
o= L ]
© WWTP
£ 1.00 - —
z r ]
r [ — B
0.50 |- = ]
0.00 L h . . T " " " I " ) T I . | " 1 | | | I —{] . ]
12 10 8 6 4 2 0
River Mile
Rocky Fork Creek
Mean Ammonia-N Trends
0.20 — — —— ——
e 0.15 —
E» i
~ [ Westerville N
z [ Estates 7
®© 0.10 ~ww Windrush MHP m
S r WWTP (via trib)
E L |
€
Z L 4
0.05 — =] -
0.00 L 1 1 1 1 1 1
12 10 8 6 4 2 0
River Mile
Rocky Fork Creek
Mean Total Phosphorus Trends
1.00 —— —_—
[ O —)m— 000 |
e ) 9T 6
F 1995
L ——1994 |
0.80 r =\ 1993 B
~ L = l==1901 |
> | Westerville B
é 0.60 | Estates -
(%] L WWTP il
2 L |
2 L Taylor Estates WWTP B
> 0.40 Windrush MHP -
° 3 WWTP (via trib) B
o L 4
0.20 — —
r N ] B
0.00 L n n n 1 n n n 1 n n n 1 n n n 1 n n n 1 n n n 1
12 10 8 6 4 2 0
River Mile

Figure4l. Longitudina trend in mean Nitratet+Nitrite-Nitrogen, Ammonia-Nitrogen, and Total
Phosphorus in Rocky Fork Big Walnut Creek from 1991 to 2000.
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Figure42. Longitudina trend in mean Dissolved Oxygen in Rocky Fork Big Walnut Creek from
1991 to 2000.
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Physical Habitat for Aquatic Life

Big Walnut Creek

The instream habitat and surrounding riparian zone along the Big Walnut mainstem was generally
in excellent condition and fully capable of supporting a WWH fish community. The exception was
the headwater reach upstream from Marengo where the stream had been historically channelized.
The upper-most site (RM 72.5, Cardington Rd.) being either the most recently channelized or least
recovered had the highest number of modified attributes, and the only site on the mainstem having
a high-influence modified attribute (Table 21).

Modified attributesarethosethat reflect both direct and indirect anthropogenic modifications. Some
modified attributesareassociated morestrongly withimpaired aquatic communitiesthan others, and
therefore are considered high-influence modified attributes (Ohio EPA, 1999b). Modified attributes
less strongly associated with biological impairment are said to have amoderate influence. Onehigh
influence attribute alone in any given stream reach will usually preclude an EWH fish community,
and two or more preventsan EWH fish community with near certainty, and makes meeting WWH
increasingly unlikely. Four or more high influence modified attributes in a reach almost always
precludesWWH. Likewisean accumulation of seven or more moderate-influenceattributestypically
will preclude a WWH fish community. Despite the occurrence of a high-influence attribute at the
Cardington Road site (RM 72.5), enough natural habitat features have become reestablished to
suggest that, in the absence of further perturbations, the habitat will eventually recover to the point
of being capable of supporting a WWH fish community.

Alum Creek and West Branch Alum Creek
Similar to the Big Walnut mainstem, the headwater reaches of Alum Creek and the West Branch
suffered the highest number of modified attributes. Both have high-influence attributes, and both
showed a higher number of modified attributes than natural attributes. However, like Big Walnut,
enough natural features and stream gradient exist that recovery to WWH potentia islikely in the
absence of added or continued alterations.

Other than the headwaters, and downstream from Alum Creek Lake, the habitat in both creeks was
excellent and fully capabl e of supporting EWH fishcommunities. Thesiteat RM 42.9 (MeyersRd.),
having a compl ete absence of modified attributes, had the best habitat of any segment in the entire
survey. Downstream from the reservoir, substrate and riffle embeddedness increased due to the
effects of construction and stormwater runoff.

Rocky Fork Big Walnut Creek

The stream habitat throughout Rocky Fork was capabl e of supporting aWWH fish community, and
the habitat inthe lower several mileswas capable of supporting EWH fish communities. Despitethe
generaly good habitat, theinfluence of constructioninthe watershed was evident in the high number
of modified habitat attributesespecialy at thetwo sitesdownstreamfrom SR 161 (RMs7.1and 5.9)
where the pool and riffle substrates were embedded and st covered, and the total number of
modified attributes equaled or exceeded natural attributes (Table 21, Fig. 43). Sugar Run and
especialy Rose Run have been negatively affected by construction and showed a higher proportion
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of modified habitat attributes than natura ones.

Blacklick Creek
Nine of ten locations sampled in Blacklick Creek had good to excellent habitat. Theonesitefalling
short was the upper-most headwater site (RM 27.1, Walnut St) where modified attributes dightly

Figure 43. Construction in the Rocky Fork basin. Upper l€ft, cluster development in the vicinity
of Walnut Street. Upper right, aproperly constructed silt fence along the bank of Sugar
Run. Lower panels, new home construction lacking proper erosion controls, and
encroaching on and destroying the riparian zone.

outnumbered natural ones owing mostly to limited flow. Beyond the obvious, the limited flow
allowed accumulation of sediment in the stream channel, and encouraged habitat uniformity by lack
of scour and deposition. The cumulative effect of suburbanization was apparent in the lower half
of the creek where both pool and riffle substrates were embedded with sand and fine gravel.

The habitat quality of tributaries to Blacklick Creek varied by the amount of urbanization in their

respective catchments. French Run, Powell Ditch, and the headwaters of Dysar Run had the highest
ratio of modified attributes to natural ones and were also the most heavily urbanized or rapidly
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urbanizing in the case of Dysar Run. The two tributaries to Blacklick entering near Tussing Road
(RMs 10.36 and 11.25) had good habitat, but both were threatened by construction and
suburbani zation.

Upper Big Walnut Tributaries

Defining the “upper” Big Walnut as the portion of the basn north of Franklin County, that portion,
when taken as awhole had relatively intact habitat as evidenced by a mean and median QHEI score
of 62.0 and 59.5, respectively. These measuresof central tendancy were not biased by including the
mainstems of Alum Creek and Big Walnut (0 = 61.0, median = 59.0), and followed the general
pattern of the upper most headwater reaches suffering the most anthropogenic modification (Fig.
44, |eft panel). Although QHEI scores were evenly split between what was generally considered
good to excdlent habitat (i.e., QHEI $60) and fair to poor habitat, QHEI scores were skewed
dightly toward better habitat, such that the 25" percentile score was . 56.0 (Fig. 44, right panel).
This was further evidence for the overall habitat integrity and WWH potentia for all tributariesin
the upper watershed. Obviously those tributary segments scoring less than 60 should be the focus
of restoration efforts.

Little Walnut Creek

Habitat quality varied

widely within the Little 90— —————o 20 0.4
Walnut subbasin from || o i

maintained ditch (Butler Lo e 15 o Ho3
Run, West Branch) to | 7o-, =¢  ° s $
natural - stream (Bast |Z . @ : . o 1 50 {02 8
Branch, Little Wanut |° S8 ° © s
headwater), but the [ 50 ... 1 o 1os B
habitat quality overal sl ) i —’» '
was good (mean QHEI o o L =
= 620, n = 5), ad 1 10 100 30 40 50 60 70 80 90
natural attributes DRNAREA QHEl

typically outnumbered

modified ones. Apart |Figure 44. Left panel: Scatter plot of QHEI score on drainage area for sites
from outright sampled in the “upper” Big Walnut basin. Points colored red are
channelization in Butler from Alum Creek and West Branch Alum Creek. Right panel:
Run and the West Frequency distrbution of QHEI scores from the upper basin.

Branch, unrestricted
livestock access was the most influential factor negatively affecting habitat in Little Walnut Creek.
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Rattlesnake Creek subbasin

Rattlesnake Creek and its tributaries, the North, South and East Forks, collectively had the worst
habitat of any major tributary to Big Walnut Creek. Prior channelization, encroachment along
riparianareas, unfenced livestock, and construction have resulted in moremodified habitat attributes
than natural ones at 6 of 9 sites sampled (Table 21, Fig. 45). However, a sufficient number of
natural attributes existed, including cobble-gravel substrates and reasonably good channel
development, to support, or potentially support, a WWH aquatic life use. The habitat in the lower
portion of Rattlesnake Creek was excellent, which helped ammeliorate any downstream
consequences to the mainstem of Big Walnut Creek. The habitat in the lower corridor of
Rattlesnake should therefore be preserved as a near-term measure in light of the existing
development pressure in its headwaters.

Figure 45. Habitat conditions in the Rattlesnake Creek subbasin of Big Walnut Creek. Clockwise
fromtop left: sparseriparian vegetation allowing full sunlight to the streaminthe North
Fork; unfenced livestock in the East Fork; and construction in the South Fork.
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QHEI metrics for the Big Walnut basin, 2000
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QHEI metrics for the Big Walnut basin, 2000
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QHEI metrics for the Big Walnut basin, 2000
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10.2 [60.0 10.99 m'm Em am 6 ° 1 AA A A 4 0.29 0.86
7.1 [60.0 7.87 mm EE EEm 6 0 A A A A A A 6 0.14 1.00
5.9 [73.5 10.75 m'm E =nm 5 ° 1 AAA A A A 6 0.33 1.33
3.3 66.0 4545 m mmmEm mnm 8 0 A A A 4 0.11 0.56
1.1 [81.0 2439 mm mmm mmm 8 0 A 10.11 0.22
(02-124) Duncan Run
Year: 2000
5.0 [57.5 24.39/mm/ mmm um 7 0 A A A 3 0.13 0.50
(02-125) Prairie Run
Year: 2000
0.7 [51.0 17.24 = L ] 4 o0 2 A AAA A A A 7 0.60 2.00
(02-130) Blacklick Creek
Year: 2000
27.1 |538.5 16.13 m EE = 4 o 1 A A A A 4 0.40 1.20
24.7 [76.0 15,87 mm| mmm/ mm 8 0 A A A 3 0.11 0.44
22.4 [70.5 1754 s m, mmml mm 8 ° 1 A A A 3 0.22 0.56
20.4 163.0 2857 mmmEmE mm 9 0 A A A 3 0.10 0.40
16.6 [70.0 1493 s m mmm mm 7 0 A A 2 0.13 0.38
13.7 [71.5 17.24 mm/| mmm/ mm 8 0 A A A 3 0.11 0.44
11.3 [76.5 10,31 mm| mimlm mm 7 0 A A A 3 0.13 0.50
11.0 [70.0 1031 s m mmm mnm 7 0 A A A 3 0.13 0.50
8.8 [70.5 13.16 s m mmmm =m 7 0 A A A 3 0.13 0.50
4.6 69.0 595 mm mEmEm = 7 0 A A 2 0.13 0.38
(02-140) Little Walnut Creek
Year: 2000
7.4 166.5 8.26 mm mmm mm 0 A A A A A 0.11 0.67
3.2 62.0 4.42 m'm (] n 5 ° AA A A A 5 0.33 1.17
(02-141) Butler Run
Year: 2000
1.2 45.0 14.29 = u 2 | L) 3 AA AAA A A A 8 1.33 4.00
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(02-142) East Branch Little Walnut Creek
Year: 2000
0.4 [73.0 25,00 mm mlmm mm 7 0 A A A 0.13 0.50
(02-150) Rattlesnake Creek
Year: 2000
0.1 66.5 62.50 m m Em mm 7 0 A A A 3 0.13 0.50
(02-151) North Fork Rattlesnake Creek
Year: 2000
5.8 [41.0 7.41 =m [ 2 0 2 AaA AAA A A A 8 1.00 3.67
4.8 |58.5 7.41 m EEE Em 6 0 A A A A 4 0.14 0.71
3.4 [37.5 10.00 = ] 2 oo 2 AA AAAA A A A 9 1.00 4.00
1.7 [59.5 12.35 m'm L] n 4 ° 1 AA A A A 5 0.40 1.40
(02-152) East Fork Rattlesnake Creek
Year: 2000
4.2 '48.5 14.49 m m " = 4 o o A A AA A A 6 0.60 1.80
0.2 [56.0 25.00 m m - n 0 A AA A A A 6 0.17 1.17
(02-153) South Fork Rattlesnake Creek
Year: 2000
3.7 |59.5 11.36 'm Emm mm 6 A A A 3 0.14 0.57
0.5 53.0 7.52 mm . = A A A A A 0.17 1.00
(02-160) Perfect Creek
Year: 2000
4.7 71.5 1724 am mmm mm 8 A A A 3 0.11 0.44
1.0 [59.0 9.35 m m m n A AA A A A 0.17 1.17
(02-170) Mill Creek
Year: 2000
1.3 [70.5 25,00 mm mlmm mm 7 0 A A A A A 5 0.13 0.75
(02-240) Trib. to Alum Creek (RM 17.15)
Year: 2000
0.4 [60.0 40.00 mm mmm n 6 ° 1 a AAA A A A 7 0.29 1.29
(02-252) Rose Run
Year: 2000
0.5 55.5 22.22 m m EEm = 5 oo 2 A A A A A 5 0.50 1.33
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(02-260) Sugar Run
Year: 2000
0.7 '66.5 15.87 m m ] L] 4 ° 1 a A A A A A A .40 . 80
(02-276) Spring Run
Year: 2000
6.0 [26.0 6.76 O ee eee 5 AA AAAA A A a 6. 00 **
3.7 '59.0 14.29 m m am m 5 A AA A A A 0.17 1.17
0.2 [58.0 35,7, mm mmm mm 8 ° A A A 3 0.22 . 56
(02-280) Trib. to Big Walnut Creek (RM 27.29)
Year: 2000
0.2 53.5 25.00 m m nm m 5 ° 1 A A A A A 5 0.33 .17
(02-281) Dysar Run
Year: 2000
3.0 /49.0 45.45 =m am ] 4 ° A AAA A A A 0.40 1.80
1.9 [68.0 28.57 mm mmm n 0 A A A 3 0.14 .57
(02-286) Powell Ditch
Year: 2000
0.8 [49.5 9.71 m m (] (] 5 ° 1 A A A A A 5 0.33 .17
(02-287) Trib. to Blacklick Creek (RM 10.36)
Year: 2000
0.2 [70.0 58.82 mm mmm mm 8 0 A A 2 0.11 .33
(02-288) Trib. to Blacklick Creek (RM 11.25)
Year: 2000
0.3 [73.0 40000 e mEE @EHE 8 0 A A A A A 5 0.11 . 67
(02-290) French Run
Year: 2000
0.6 55.0 50.00 m' m am m 5 0 a A A A A 5 0.17 .00
(02-297) Kilbourne Run
Year: 2000
0.4 66.0 40,00 mm mmm ] 6 0 A A A 3 0.14 .57
(02-334) Trib. to Big Walnut Creek (RM 32.60)
Year: 2000
0.2 58.5 43,48 mm mmm m =m 7 o o 2 A A 2 0.38 . 63
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(02-335) Trib. to Big Walnut Creek (RM 27.25)

Year: 2000

4 0.17 0.83

A A

1250 m m u

0.1 54.5

(02-336) Trib. to Culver Creek (RM 3.32)

Year: 2000

5 0.13 0.75

A A

17.54 m m

0.7 67.0

(02-337) Trib. to Alum Creek (RM 23.47)

Year: 2000

5 0.14 0.86

A

22.73 m'm

0.8 64.0

(02-338) Trib. to Alum Creek (RM 25.50)

Year: 2000

3 0.11 0.44

A

40.00 m m

0.2 63.0

(02-341) Trib. to Little Walnut Creek (RM 9.5)

Year: 2000

3 0.13 0.50

A

15.87 m m

1.5 68.0

(02-342) Trib. to Dysar Run (RM 1.67)

Year: 2000

3 0.33 0.83

A

20000 m m n

0.2 52.0
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Biological Assessment: Macroinvertebrate Communities

Big Walnut Creek

Macroinvertebrate communities were evaluated at 15 stations on Big Walnut Creek from the
headwaters (RM 73.6, drainage area of ~ 5.0 mi?) to near its confluence with the Scioto River (RM
1.7) (Table 22, Fig. 46). The invertebrate community performance ranged from exceptiona
(ICI=48) downstream from the airport tributary (RM 27.0) to low fair in the headwaters at
Cardington-East Road (RM 73.6). The station with the highest total mayfly (Ephemeroptera),
stonefly (Plecoptera), and caddisfly (Trichoptera) taxa richness (EPT), a measure of the diversity
of pollution sensitive taxa, was at North Old 3C Road (RM 52.3) with 19 taxa. In particular,
stoneflies are usudly only found, during the summer months, at the least impacted sites. The
stonefly Acroneuria frisoni wasfound at RMs 60.0, 54.6, and 3.6. Overal, the macroinvertebrate
communitieswere eval uated as exceptional at four sites, very good at four sites, good at three Sites,
marginally good at one site, and fair at three sites.
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Figure 46. Longitudina trend of the Invertebrate Community Index (1Cl) in Big Walnut Creek,

1991 to 2000.

The macroinvertebrate communities analyzed at the three most upstream stations on Big Walnut
Creek were not meeting expectations with low far or fair evaluations. The communities at these
stations were characterized by low EPT diversity (3-6) and predominance of facultative or tolerant
taxa. The farthest upstream station at Cardington-East Road (RM 73.6) was impacted by
channelization, siltation, lack of flow, removal of the woody riparian, nutrient enrichment, and low
D.O. Thestream channel wasrelatively intact at the next two stations; however, both stationswere
still impacted by lack of flow and the station at Waldo-Fulton-Chesterville Road (RM 70.7) was
observed to have excessive amounts of st covering larger substrates. The lack of flow within this
part of Big Walnut Creek was probably the result of channelization of headwater streams and
widespread use of drainage tiles in surrounding agricultural fields. The best plan to improve the
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resource quality of this section would probably be to set back the agricultural and livestock
operations from the stream channels and allow the woody riparian to reestablish, and to investigate
and correct the sources of nutrients and pathogens entering the stream and its tributaries.

Big Walnut Creek at ChambersRoad (RM 60.0) was flowing and the macroinvertebrate community
was performing in the very good range with an ICl score of 42 and 18 total EPT. Community
performance remained very good or exceptional to the upper reaches of Hoover Reservoir.

The community at RM 37.2, immediately downstream from the Hoover Reservoir dam (RM 37.6),
declined to the marginally good range with an ICl vaue of 34, due primarily to declines in mayfly
diversity and the relative abundance of mayflies and Tanytarsini midges. Negative community
responses are often observed for short reaches below large impoundments. The community
improved into the good range by SR 161 (1C1=40 at RM 34.9) and remained good to exceptional
to the mouth. The station at SR 665/317 (RM 7.1) was resampled in 2001 at RM 7.0 due to the
lack of riffle habitat at the original location.

The longitudinal trend of macroinvertebrate community performance in Big Wanut Creek was
similar in 2000 compared to 1996 and 1991 (Fig. 46).

Big Walnut Creek Tributaries upstream from the Hoover Reservoir dam

Macroinvertebrate communities in the minor Big Walnut Creek tributaries upstream from Hoover
Reservoir wereevaluated at 26 stationsin 15 streams. Fourteen of these stationswere not achieving
the aguatic life use expectations for the macroinvertebrate community. The EPT diversities were
relatively low (2-8) and the communitieswere predominated by primarily facultative or tolerant taxa.
Three stations were supporting high quality communities with relatively high numbersof EPT taxa
(18). These stationswere on Culver Cr. (RMs 3.3 and 0.1) and Perfect Cr. (RM 0.1). The stonefly
Acroneuriafrisoni was found at Reynolds Run (RM 0.7), Perfect Creek (RM 0.1), and Rattlesnake
Creek (RM 0.1).

The stations at Reynolds Run (RM 0.7), Long Run (RM 3.6), Sugar Run (RM 0.1), and Culver Cr.
(RM 4.5) were observed to be experiencing low to intermittent stream flow. The Reynolds Run
station was also channelized and the woody riparian was partially denuded. Effects from the low
flows at these stations could possibly be reduced if the agricultural practices in the area ceased
encroachment on the stream corridor and allow the riparian vegetation to reestablish.

The community in E. Fk. Rattlesnake Cr. at Dent Rd. (RM 1.2) was impacted by upstream sources
including land application of chicken manure, livestock runoff, and channelization. The station at
SR 605 (RM 0.2) was further degraded by silt runoff from the construction of a golf course. The
EPT dropped fromfive to two and organism density dropped to the point whereit was hard to find
macroinvertebrates. The downstream station on the S. Fk. Rattlesnake Cr. (RM 0.2) was also
impacted by sit runoff from the golf course construction. The number of pollution sensitive taxa
dropped from 12 at RM 3.0to sevenat RM 0.2 and the predominance of sensitive taxa al so declined
at the station downstream from the construction area. The water column at RM 0.2 was turbid
brown with silt from the construction site and the stream substrates were heavily silt covered.
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The macroinvertebrate community sampled in Prairie Run at RM 0.4 wasperforming at thefair level
with six EPT taxa and the community predominated by pollution facultative taxa. Possible causes
of impairment were siltation, channel modifications, and urban runoff.

The macroinvertebrate community in Butler Run (RM 1.2) was impacted by channelization, the
removal of the woody riparian vegitation, and possibly nutrient enrichment (excessive algal growth
in the pools). The community was predominated by pollution facultative taxa with only four
sensitive taxa present at the site.

The West Branch Little Walnut Creek macroinvertebrate community (RM 1.5) was apparently
impacted by home sewage treatment systems. Greyish, septic looking water was observed at this
station. The community had relatively high numbers of pollution tolerant snails of the genus
Physella and low diversity of EPT taxa (4).

Macroinvertebrate community performancein Little Walnut Creek declined fromgood at RMs 9.4
and 7.4, with 14 and 16 qualitative EPT, respectively, to fair at RM 4.7 with an ICl score of 28 and
7 qualitative EPT. The reason for the decline was unclear.

The macroinvertebrate communities sampled at three stations in Duncan Run were al performing
below expectation with evaluations of fair. The qualitative EPT ranged from 4 (RM 2.7) to 6 (RM
9.0). The stream channel at the two upstream stations was channelized with the woody riparian
removed. Siltation appeared to be excessive, especiadly at RM 9.0.

Minor Big Walnut Creek Tributaries Downstream from the Hoover Reservoir Dam

The three streams sampled in this category were not achieving the macroinvertebrate community
expectations. McKenna Creek (RM 0.2) isasmall urbanized stream. The EPT diversity (5 taxa)
and abundance wererelatively low and was represented primarily by pollutionfacultative taxa. The
Tributary to B. Walnut Cr. (RM 27.29) isasmdl, channelized stream that flows adjacent to the Port
Columbus International Airport. The community was predominated by pollution tolerant
(Polypedilum illinoense) and facultative (Conchapel opia sp.) taxa of midges and was supporting
very low EPT diversity (3 taxa) and predominance. The poor community response at this station
indicated highly impaired water quality conditions in addition to impacts caused by habitat
modifications. Mason Run originatesin an industrial area and then flows through an underground
culvert fromRM 3.4 to 1.9. The macroinvertebrate community was evaluated as poor at RM 0.5
dueto very low EPT taxadiversity (3) and abundance, overal low diversity (17 taxa), and relatively
high predominance of pollution tolerant (oligochaete worms) and facultative (midges of the
Polypedilum scalaenum group) taxa. Accumulations of foul-looking black solidsin the slack water
margins was evidence of water quality contamination.

Rocky Fork Basin

The macroinvertebrate communities sampled at the three upstream Rocky Fork stations were
generaly not meeting WWH expectations with the exception of old SR 161 (RM 7.1) which was
marginally meeting (Fig. 47). The community sampled upstream from Walnut St. (RM 10.2)
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appeared to be impacted by organic/nutrient enrichment. EPT diversity was relatively low (6) and
facultative organismslike sow bugs (Lirceus) and flatworms (Turbellaria) were more common than
expected inahealthy stream. Dark brown silt/solidswere observed to be common on the streambed.
The station at old SR 161 (RM 7.1) was marginally meeting WWH macroinvertebrate expectations
with dlightly improved EPT diversity (7) and areduction in the predominance of the more tolerant
taxa. However, heavy silt deposition observed in the pool habitat were one noted negative habitat
feature. The macroinvertebrate community performance in the upper part of Rocky Fork in 2000
was the lowest of all surveys since 1991 (Fig. 47). Thereisno consistent trend in this data which
may indicate variable impact severity during this period.
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Figure 47. Longitudinal trend of the Invertebrate Community Index (IClI) in Rocky Fork, 1991
to 2000.

The two stations sampled in the lower part of Rocky Fork, within a reach designated EWH, had
communities performing in the exceptional range. The macroinvertebrate community performance
inthe lower part of Rocky Fork wasashigh asit hasbeen during the six previous surveys conducted
since 1991. Thereisno consistent trend in this data which, smilar to the upper part, may indicate
variable impact severity during this period.

The macroinvertebrate community sampled in Sugar Run (RM 0.7) was only marginally meeting
WWH expectations. EPT diversity wasrelatively low (8 taxa), number of sensitive taxa (intolerant
and moderately intolerant taxa) was low (5 taxa), and the predominant taxa in riffles included
pollutionfacultativefingernall clamsand damsalflies(in additionto hydropsychid caddisflies), which
would not be expected in hedthy, unimpacted stream communities. A lot of silt wasobservedinthe
pool habitat. The macroinvertebrate community health in Sugar Run has declined compared to a
1996 sample (RM 0.4) which supported agood community assessment (EPT=12, senditivetaxa=17,
hydropsychid caddisflies predominant).
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Alum Creek

Macroinvertebrate communities were evaluated at 11 stations on Alum Creek fromthe headwaters
(RM 55.3, drainage area of 4.2 mi®) to near its confluence with Big Walnut Creek (RM 0.7) (Table
22, Fig. 48). The macroinvertebrate community performance ranged from exceptional (1Cl1=54)
downstream fromW. Br. Alum Cr. (RM 42.6) to fair (1C1=24) in Wolf Park (RM 7.6). The station
with the highest total mayfly (Ephemeroptera), stonefly (Plecoptera), and caddisfly (Trichoptera)
taxarichness (EPT), ameasure of the diversity of pollution sengitive taxa, wasdownstream fromW.
Br. Alum Cr. (RM 42.6) with 24 taxa. In particular, stoneflies are usualy only found, during the
summer months, at the least impacted sites. The stonefly Acroneuria frisoni was found at every
stationupstreamfromAlum Creek L ake and stoneflies of the Neoperla clymene complex werefound
at the two stations upstream and downstream fromW. Br. Alum Cr. (RMs42.9 & 42.6). Overdll,
the macroinvertebrate communities were evaluated as exceptional at four sites, very good at two
sites, good or marginaly good at two sites, and fair at three sites.
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Figure 48. Longitudinal trend of the Invertebrate Community Index (ICl) in Alum Creek, 1986

to 2000.

The macroinvertebrate communities sampled upstream from Alum Creek Lake were al meeting
WWH expectations. Themost upstream station, sampled downstream from SR 529 (RM 55.3), was
achieving good community performance. Woody riparian vegitation was removed from this station
which may have contributed to the relatively lower performance. The remaining stations were
performing in the very good to exceptional range with diverse and balanced communities.

Macroinvertebrate community performance downstream from Alum Creek Lake started out in the
exceptiona range (I1CI=46) adjacent to Cleveland Ave. (RM 22.4). The community declined into
thefair range (1CI1=28) by Schrock Rd. (RM 19.8). Mayfly and caddisfly diversity declined and the
relative abundance of tolerant taxaincreased from 3.6 % upstreamto 16.6 % at RM 19.8. Excessive
siltation was noted as alikely cause of impairment. This station was resampled in 2001 with similar
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results (ICI=30). Community performance at Innis Park (RM 13.7) improved dlightly into the
marginally good range (ICI=32) and then declined back into fair community performance at Wolf
Park (ICI=24 at RM 7.6) and Refugee Rd (1C1=28 at RM 3.8). Mayfly and caddisfly diversity and
relative abundance were low and the relative abundance of tolerant taxa (29.7% at RM 7.6, 10.5%
at RM 3.8) washigh at thesetwo stations. These stations are surrounded by highly urbanized areas
of Columbus. The community performance improved at Williams Rd. to the exceptiona range
(ICI1=46 at RM 0.7). However, the high density of organisms (2269/ft?) at this station compared to
the station adjacent to Cleveland Ave. (284/ft?) was an indication of organic/nutrient enrichment.

Low numbers of zebra mussels (Dreissena polymorpha) were found in Alum Creek downstream
from Alum Creek Lake and in Big Walnut Creek downstream from the confluence of Alum Creek.
Zebramussels are well established in Alum Creek Lake which will continue to be a source for this
introduced species in the stream channels downstream.

The overall macroinvertebrate community performance in Alum Creek was smilar to the 1996
survey with the exception of the stations downstream from Westerville and Huber Ridge (Fig. 48).
This decline may be due to increased development in this area.

Alum Creek Tributaries Upstream From Alum Creek Lake

The macroinvertebrate community in Bunker Run (RM 1.8) was meeting WWH expectations. The
communities sampled in W. Br. Alum Cr. were highly degraded in the headwaters and gradually
improved downstream until WWH expectations were fully met near the mouth. The two upstream
stations (RMs 9.4 and 8.7) were heavily influenced by intermittent flow conditions; limited
macroinvertebrate communities were evaluated as fair. W. Br. Alum Cr. at Shoemaker Rd. (RM
3.3) was flowing and had an improved macroinvertebrate community (marginally good).
Predominance of pollution facultative flatworms in the riffle habitat was an indication of some
continued impact at this station. The community improved substantially by Worthington-New
Haven Rd. (RM 0.5) into the exceptional range (ICI=50). A 1996 sampleat RM 0.7 yielded smilar
results with an exceptional macroinvertebrate community performance (ICI=52). The Turkey Run
community a Pompey Rd. was performing in the low fair range with low numbers of EPT taxa (2)
and sengitivetaxa(3). Thestream at thissitewasintermittent which limited the community diversity
and exacerbated water quality problems. The stream at Piper Rd. (RM 0.1) was flowing and was
supporting a very good macroinvertebrate community (EPT=18, 24 sensitive taxa). The
macroinvertebrate community in Big Run at SR 36/37 was not meeting WWH expectations with
relatively low EPT taxa diversity (6) and number of sensitive taxa (8). Stream flow was low which
may have exacerbated water quality problems.

Alum Creek Tributaries Downstream From Alum Creek Lake

The macroinvertebrate communities sampled in Spring Run were highly degraded. The most
upstream station at BlueHeron Rd. (RM 5.4) had avery poor community with no EPT taxaand was
predominated by facultative and tolerant taxa. This station was channelized and surrounded by a
housing devel opment. Thecommunity gradually improved downstreaminto thefair rangeat Buenos
AiresDr. (RM 0.2). Habitat aterations, urban runoff, and possibly home sewage treatment systems
were likely sources causing the degraded macroinvertebrate communities.
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Blacklick Creek Basin

The macroinvertebrate communitiesin the headwaters of Blacklick Creek were highly impacted by
home sewage treatment systems and livestock operations. A poor community was found at Walnut
St. (RM 27.1) with low numbers of EPT taxa (2) and sensitivetaxa (1) (Table 22, Fig. 49). A pipe
discharging septic water was observed at thisstation. The station at old SR 161 (RM 24.7) was not
muchimproved (2 EPT and 2 sensitive taxa). Thispart of thebasinisprogressively becoming more
urbanized. There was gradual improvement downstream until the community was meeting WWH
expectations at Havens Rd. (RM 20.4) withagood community (10 EPT taxaand 11 senditive taxa).
The community performance remained at least marginally meeting WWH expectations through the
Reynoldsburg area.  However, unusualy high relative predominance of pollution facultative
flatworms and tolerant oligochaete worms observed in the riffle habitats starting at Broad St (RM

16.6) was an indication of water quality degradationinthisarea. The Jefferson Twp. Wengert Rd.
WWTPdischargesto Blacklick Cr. at RM 18.10 and may be a contributing factor to any degradation
inthisarea. TheFairfield Co. Tussing Rd. WWTP (RM 11.15) discharge was mildly impacting the
macroinvertebrate community. The ICl score dropped from 48 upstream from the WWTP at RM

11.3 to 38 downstream at RM 11.0. The relative predominance of tolerant taxa (primarily
oligochaeteworms) increased downstreamfromthe WWTPto 12.2 % compared to 3.8 % upstream.

The natural substrate qualitative sample EPT diversity also declined downstream to eight taxa
compared to 13 upstream. The qualitative samples taken in the Tussing Rd. WWTP mixing zone
were both evaluated asfair but not reflecting atoxic responseto the discharge. The community was
only dightly improved by the time the Blacklick EstatesWWTP dischargesinto Blacklick Cr. at RM

4.85. Downstream from the WWTP, the ICl score declined from the good range (40) to the fair
range (26) dueto declinesin mayfly and caddisfly diversity and anincreaseintol erant taxa (primarily
oligochaete worms) from 7.4 % upstream to 23.9 % downstream. The qualitative samplestakenin
the Blacklick Estates WWTP mixing zone were both evaluated as fair but not reflecting a toxic
responseto thedischarge. Thecommunity improved into thevery good range (1C1=42) by Hamilton
Rd. (RM 2.6).

The general longitudinal trend in macroinvertebrate community performance in Blacklick Creek in
2000 was smilar to the previous sampling in 1996 except for asubstantial decline downstreamfrom
the Blacklick Estates WWTP (Fig. 49). The impact from the Blacklick Estates WWTP was more
severe in 1986 when the impact extended to at least RM 2.1.

The macroinvertebrate communities sampled in Dysar Run, French Creek, and Powell Ditch were
not meeting WWH expectations. Diversity of EPT taxa and sensitive taxa were low and theriffle
habitats were at least in part predominated by pollution facultative taxa like blackflies, Tipula
craneflies, and flatworms. Onelikely source of impairment in these streamswasthe urbanized nature
of the surounding area. The community in the N. Br. French Creek was evaluated as marginaly
good. Diversity of EPT taxa (9) and sensitive taxa (10) were higher than sampling locations in
surounding streams but on the low end for a good community. The stream was interstitial when
sampled on September 19 which may have contributed to the community’ s margina performance.
A sample collected at this station on August 27 yielded smilar results with an ICI score of 34
(marginaly good).
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Figure 49. Longitudina trend of the Invertebrate Community Index (ICl) in Blacklick Creek,
1986 to 2000.
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Table 22. Summary of macroinvertebrate data collected from artificial substrates (quantitative
sampling) and natural substrates (qualitative sampling) inthe Big Walnut Creek study area,
July to September, 2000.

Quantitative Evaluation
Stream Density Quant. Qud. Qual. Total
River Mile (/ft?) Taxa Taxa EPT® EPT ICI Evaluation’

Big Walnut Creek (02-100)
Eastern Cornbelt Plains (WWH - Existing)

73.6 - - 38 4 - LowF  Low Far

70.7 - - 32 6 - F Fair

66.6 - - 26 3 - F Fair

60.0 85 38 37 15 18 42 Very Good

54.6 196 36 51 15 17 [30]° Very Good

52.3 265 40 48 14 19 44 Very Good

48.9 196 39 41 13 15 46 Exceptional

37.2 284 30 46 11 11 34 Marg. Good

34.9 448 30 42 12 16 40 Good

28.3 365 33 52 15 18 40 Good

27.0 1312 41 37 10 16 48 Exceptional

Eastern Cornbelt Plains (EWH - Existing)

15.8 318 38 55 12 13 46 Exceptional
7.0° 530 30 36 16 20 44 Very Good
3.6 330 39 35 11 15 46 Exceptional
1.7 339 34 37 10 13 42 Very Good

Rattlesnake Creek (02-150) Eastern Cornbelt Plains (WWH - Existing)
0.1 100 30 30 10 12 38 Good

Little Walnut Creek (02-140) Eastern Cornbelt Plains (WWH - Existing)
4.7 315 40 32 7 8 28* Fair

Rocky Fork (02-123)
Eastern Cornbelt Plains (WWH - Existing)

10.2 - - 30 6 - - Fair
7.1 - - 37 7 - - Marginaly Good
5.9 - - 38 5 - - Fair
Eastern Cornbelt Plains (EWH - Existing)
3.2 492 36 44 11 13 50 Exceptiona
1.0 656 55 37 12 14 46 Exceptional
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Table 22. Continued

Quantitative Evaluation
Stream Density Quant. Qua. Qual. Total
River Mile  (/ft?) Taxa Taxa EPT® EPT ICI Evaluatior’

Alum Creek (02-110) Eastern Cornbelt Plains (WWH - Existing)

55.3 - 53 13 - - Good
515 - - 61 19 - - Very Good
49.9 - - 56 16 - - Very Good
42.9 198 41 67 20 23 48 Exceptional
42.6 637 42 63 22 24 54 Exceptional
224 284 60 49 14 18 46 Exceptional
19.8 1402 43 30 5 8 28* Fair
135 1597 32 35 7 8 32" Marginaly Good

7.6 628 38 25 2 5 24* Fair

3.8 697 33 31 5 8 28* Far

0.7 2268 36 46 14 17 46 Exceptional

West Branch Alum Creek (02-118) Eastern Cornbelt Plains (WWH - Existing)
0.5 291 38 61 18 22 50 Exceptional
Blacklick Creek (02-130) Eastern Cornbelt Plains (WWH - Existing)

27.1 - - 30 2 - - Poor
24.7 - - 34 2 - - Low Fair
23.0 - - 35 4 - - Far
204 - - 42 10 - - Good
16.6 405 51 49 12 12 44 Very Good
13.7 - - 438 8 - - Marginaly Good
11.3 866 41 47 13 13 48 Exceptional
11.10 - - 27/130  6/6 - - Fair/Fair
11.0 2790 39 48 8 11 38 Good

8.9 696 47 36 8 9 40 Good

4.83 - - 3325 8/4 Fair/Far

4.5 647 37 a7 9 10 26* Far

2.6 538 42 51 12 15 42 Very Good

N. Br. French Run (Trib. to French Run (RM 0.33)) (02-291) Eastern Cornbelt Plains (EWH - Existing)
0.2 328 32 17 4 7 34* Marginally Good
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Table 22. Continued

Qualitative Evaluation

Stream No. I&MI Relative Predominant Narrative
River Mile Taxa EPT? Tax&® Density Organisms Evaluation
Big Walnut Creek (02-100) Eastern Cornbelt Plains (WWH - Existing)
73.6 38 4 1 Mod.-High Water boatmen, scuds Low Fair
70.7 32 6 4 Low-Mod. Water boatmen, red midges, heptageniid mayflies Fair
66.6 26 3 4 Low-Mod. Bestles, water boatmen, mayflies Fair
54.6 51 15 30 Moderate Caddisflies, mayflies, midges Very Good
Reynolds Run (02-104) Eastern Cornbelt Plains (WWH - Existing)
0.7 40 7 11 Moderate Beetles, water boatmen, snails Fair
Long Run (02-103) Eastern Cornbelt Plains (WWH - Existing)
3.6 36 6 9 Low-Mod. Hydropsychid caddisflies, midges Fair
0.7 43 14 18 Low-Mod. Caddisflies, midges Goad
Sugar Creek (02-102) Eastern Cornbelt Plains (WWH - Existing)
0.1 29 8 7 Low-Mod. Crayfish, mayflies Fair
Culver Creek (02-101) Eastern Cornbelt Plains (WWH - Existing)
45 42 5 6 Moderate Water boatmen, midges, snails Fair
3.3 63 18 19 Mod.-High Midges, elmid beetles, Chimarra caddisflies Very Good
0.1 53 18 25 Low-Mod. Hydropsychid caddisflies, elmid beetles Very Good
Tributary to Culver Creek (RM 3.32) (02-336) Eastern Cornbelt Plains (WWH - Recommended)
0.1 60 17 18 Low-Mod. Midges Good
Perfect Creek (02-160) Eastern Cornbelt Plains (WWH - Existing)
4.9 52 7 12 Low-Mod. Hydropsychidcaddisflies, elmid beetles Margindly Good
0.1 45 18 21 Low-Mod. Hydropsychid caddisflies, elmid beetles Very Good
North Fork Rattlesnake Creek (02-151) Eastern Cornbelt Plains (WWH - Existing)
34 49 12 15 Moderate Caddisflies, Elimia snails Good
0.1 50 9 17 Moderate Caddisflies, fingernail clams, midges Goad
East Fork Rattlesnake Creek (02-152) Eastern Cornbelt Plains (WWH - Existing)
12 35 5 7 Low Snails, hydropsychid caddisflies Low Fair
0.2 22 2 5 Low Snails Low Fair
South Fork Rattlesnake Creek (02-153) Eastern Cornbelt Plains (WWH - Existing)
3.0 36 6 12 Low Fingernail clams, Elimia snails, Helicopsyche Margindly Good
0.2 47 8 7 Low Hydropsychid caddisflies Fair
Prairie Run (02-125) Eastern Cornbelt Plains (WWH - Existing)
0.4 36 6 7 Low Hydroplychid caddisflies Fair
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Table 22. Continued

Qualitative Evaluation
Stream No. I&MI Relative Predominant Narrative
River Mile Taxa EPT* Taxa® Density Organisms Evaluation

Little Walnut Creek (02-140) Eastern Cornbelt Plains (WWH - Existing)
9.4 49 14 15 Moderate  Hydropsychid caddisflies, midges Goad
7.4 50 16 19 Moderate  Hydropsychid caddisflies, midges, baetid mayflies Good

Butler Run (02-141) Eastern Cornbelt Plains (WWH - Existing)

12 42 8 3 Moderate  Clams, hydropsychid caddisflies, flatworms Fair
West Branch Little Walnut Creek (02-143) Eastern Cornbelt Plains (WWH - Existing)
15 3B 4 5 Low Physella snails, hydropsychid caddisflies Fair
Duncan Run (02-124) Eastern Cornbelt Plains (WWH - Existing)
9.0 35 6 6 Low-Mod. Scuds, beetles, odonates Low Fair
7.3 34 5 3 Low-Mod. Hydropsychid caddisflies Fair
2.7 26 4 2 Low Tipula craneflies, heptageniid mayflies, scuds Low Fair
McKenna Creek (Trib. to B. Walnut Cr. (RM 29.65)) (02-347) Eastern Cornbelt Plains (WWH - Recommended)
0.2 24 5 6 Moderate Elimia snails, water pennies, heptageniid mayflies Fair
Rocky Fork (02-123) Eastern Cornbelt Plains (WWH - Existing)
10.2 30 6 7 Moderate  Hydropsychid caddisflies, sow bugs, flatworms Fair
7.1 37 7 6 Low Mayflies, hydropsychid caddiflies Marg. Good
5.9 38 5 8 Moderate  Midges, hydropsychid caddiflies Fair

Sugar Run (02-260) Eastern Cornbelt Plains (WWH - Existing)
0.7 30 8 5 Low-Mod. Fingernail clams, damselflies, baetid mayflies Marg. Good

Tributary to Big Walnut Creek (RM 27.29) (02-280) Eastern Cornbelt Plains (WWH - Recommended)
0.2 29 3 2 Mod.-high  Midges Poor

Mason Run (02-122) Eastern Cornbelt Plains (WWH - Existing)
0.5 17 3 1 Low Baetid mayflies, oligochaete worms, leeches Poor

Alum Creek (02-110) Eastern Cornbelt Plains (WWH - Existing)
55.3 53 13 10 Low-Mod. Hydropsychid caddisflies, fingernail clams, midges Good
515 61 19 26 Moderate  Hydropsychid caddisflies, midges, mayflies Very Good
49.9 56 16 22 Low-Mod. Mayflies, hydropsychid caddisflies, fishflies Very Good

Bunker Run (02-121) Eastern Cornbelt Plains (WWH - Existing)
18 27 8 10 Low-Mod. Caddisflies Good

187



DSW/EAS 2003-11-10 2000 Big Walnut Creek TSD November 26, 2003

Table 22. Continued

Qualitative Evaluation
Stream No. I&MI Relative Predominant Narrative
River Mile Taxa EPT* Taxa® Density Organisms Evaluation

West Branch Alum Creek (02-118) Eastern Cornbelt Plains (WWH - Existing)

9.4 32 4 0 Low-Mod. Midges, water boatmen Low Fair

8.7 35 6 5 Moderate  Scuds, water boatmen Fair

3.3 33 8 12 Moderate  Flatworms, Chimarra caddisflies Marg. Good
Turkey Run (02-119) Eastern Cornbelt Plains (WWH - Existing)

3.6 39 2 3 Moderate  Water boatmen, damselflies, midges Low Fair

0.1 49 18 24 Moderate Caddisflies, Mayflies Very Good

Big Run (02-112) Eastern Cornbelt Plains (WWH - Existing)
2.7 44 6 8 Low-Mod. Hydropsychid caddisflies, midges, Tipula cranefly Fair

Spring Run (Trib. to Alum Creek (RM 17.22) (02-276) Eastern Cornbelt Plains (WWH - Recommended)
54 12 0 0 Low-Mod. Flatworms, Helosoma snails, fingernail clams Very Poor
3.7 30 1 3 Low-Mod. Flatworms, elmid beetles, midges Poor
0.2 28 5 8 Low Hydropsychid caddisflies, beatid mayflies, flatworms Fair

Blacklick Creek (02-130) Eastern Cornbelt Plains (WWH - Existing)

27.1 30 2 1 Moderate  Fingernail clams, flatworms, midges Poor
24.7 34 2 2 Moderate  Heptageniid mayflies, elmid beetles Low Fair
23.0 35 4 6 Mod.-High Elmid beetles, hydropsychid caddisflies Fair
20.4 42 10 11 Mod.-High Caddisflies, mayflies, Elimiasnails Goad
13.7 48 8 9 Moderate Baetidmayflies, hydropsychid caddisflies, midges Marginally Good
11.10A 27 6 6 Mod.-High  Midges, hydropsychid caddisflies Fair
11.10B 30 6 8 Moderate  Hydropsychid caddisflies, baetid mayflies, midges Fair

483A 33 8 9 Moderate  Hydropsychid caddisflies, Rheotanytarsus midges Fair

483B 25 4 7 Low Hydropsychid caddisflies Fair

Dysar Run (Trib. to Blacklick Cr. (RM 14.64)) (02-281) Eastern Cornbelt Plains (WWH - Existing)
3.1¢ 29 4 8 Low-Mod. Blackflies, hydropsychid caddisflies Fair
16 10 0 2 Low Tipula craneflies Poor

French Run (Trib. to Blacklick Cr. (RM 13.66) (02-290) Eastern Cornbelt Plains (WWH - Existing)
0.7 20 5 2 Low-Mod. Flatworms, hydropsychid caddisflies Fair

North Branch French Run (Trib. to French Run (RM 0.33)) (02-291) Eastern Cornbelt Plains (EWH - Existing)
0.2 35 9 10 Low-Mod. Hydropsychidcaddisflies, mayflies, flatworms Marginaly Good

Powell Ditch (Trib. to Blacklick Cr. (RM 6.50)) (02-286) Eastern Cornbelt Plains (WWH - Existing)
0.9 23 3 4 Low Flatworms Poor
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Ecoregion Biocriteria: Invertebrate Community Index (1Cl)

WWH EWH MWH
Eastern Corn Belt Plains 36 46 22

a

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

A qualitative narrative evaluation based on best professional judgement is used when quantitative data is not
available to calculate the Invertebrate Community Index (ICl) scores.

Theartificial substrate sampleswereaffected by insufficient current speed (< 0.3 fps), so the eval uation wasbased
on the qualitative sample.

Sample was collected in 2001 and may be replacing a 2000 sample.

e Sensitive taxainclude I=intolerant taxa and MI=moderately intolerant taxa.

C Significant departurefrom applicablebiological criterion (>41Cl units), poor and very poor resultsareunderlined.
ns Nonsignificant departure from applicable biological criterion (<4 ICI units).

b

d
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Biological Assessment: Fish Communities

Big Walnut mainstem - downstream from Hoover Reservoir

Fish communities in Big Walnut Creek downstream from Hoover Reservior have improved since
1991 such that margina EWH performance was realized at most sites sampled (Fig. 50). The one
exception was the site immediately downstream from Hoover Reservior where the hypolimnetic
release of cool reservoir water favored whitesuckers, aspeciesadapted to cool water, over redhorse
suckers, awarmwater speciesof fish. The outcome, dueto the abundance of white suckers, resulted
inlower than normal 1Bl scores, but did not indicate pollution. Moreimportantly, theimprovement
evident in the remainder of the lower mainstem, though not dramatic, was sgnificant in that several
pollution intolerant species were routinely present that were rare or absent in past collections.
Especialy notable was the presence of streamline chubs (Erimystax dissimilis), a species last
collected from Big Walnut in 1897. Also notable was the absence of an impact downstream from
Port Columbus Airport, where, in 1996 and 1991, an impact was present.

Despite the improvements evident in 2000, performance of component metrics of the I BI reflected
the fact that al the riffleswere moderately embedded with smal gravel, sand and silt. Evidence for
thiswasgiven by lower than expected rel ative abundance of round-bodied suckers, smplelithophils,
and number of sucker species. All three metric groups may have responded similarly to the stress,
but smple lithophils are, by definition, dependent on clean rocky substrates to spawn, and are
therefore the most indicative of the problem. Round-bodied suckers and sucker speciesin general
are a subset of smple lithophils. Anocther problem, suggested by the elevated abundance of
omnivorous fishes and the dightly elevated incidence of DELT anomalies, was either nutrient or
organic enrichment. Omnivores are favored by enriched conditions, and DELTs reflect chronic
sublethal stress. Subletha stress is one consequence of enrichment. The root cause of both
problems (i.e., riffle embeddedness and enrichment) was likely stormwater runoff and its effect on
stream hydrology and water quality.

Big Walnut mainstem - upstream from Hoover Reservoir

Fish communities sampled upstream fromHoover Reservoir in 2000 were of smilar quality to those
measured in 1996, 1988 and 1982 (Fig. 50), and at the two reference sites resampled in 1999 and
1998. The fish communities met expectations for WWH at all sites sampled except for the two
upstream-most headwater sites where tolerant and pioneering fishes composed the majority of
individuals in the samples. Embedded substrates and limited flow were the most obvious factor
[imiting these two sites.

190



DSW/EAS 2003-11-10 2000 Big Walnut Creek TSD November 26, 2003

60 [
50
o | WwWH X/ox‘{g\'\ /.
IBI B | / _ l:\l¥ | |
e
30 | N .
i " Hoover
20 X Reservoir - A - 1991
: w7777 - X~ 1982
5 --0--1988
10 L | | | | ‘ | | | | ‘ | | | | ‘ | | | | ‘ | | | | ‘ | | | | L | | | | L | | | |
80 70 60 50 40 30 20 10 0
River Mile
12 ¢
10 [
- WWH O
8 jl ./Dd
Miwb i
6
4+ Columbus & 2000
B Hoover --1--- 1996
5 [ Reservoir SN 1991
- - % - - 1982
0 L | | | | ‘ | | | | ‘ | | | | ‘ | | | | ‘ | | | | ‘ | | | | ‘ | | | | ‘ | | | |
80 70 60 50 40 30 20 10 0
River Mile

Figure 50. Mean IBI (top panel) and MIwb (bottom panel) scores for fish
communities sampled from the the Big Walnut Creek mainstem,
1982 through 2000. Shaded boxes show the range of
“nonsignificant departure” for the given aguatic life use criterion.
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Rocky Fork Big Wal nut

Fishcommunitesin Rocky Fork have become significantly degraded asaresult of land devel opment.
IBI scores from samples collected in 2000 were lower at amost every site sampled compared to
1996, 1994, 1993, 1992 and 1991 (Fig. 51), and were clearly lower on average (Fig. 52). Most
telling of adl was the compl ete absence of intolerant species at the Clark State Road site (RMs 3.1 -
3.3) in 2000 where, historically, slver shiners and hornyhead chubs were abundant (Fig. 52).
Additionally, pollution sensitive species as awhole declined over the last decade from 8 speciesin
the early 1990'sto 4 speciesby 2000. The overall decline at Clark State Road has resulted in aloss
of aquatic life use from near EWH to less than WWH.
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Figure51. 1BI scoresfor fish communities sampled in Rock Fork of
Big Walnut, 1991 through 2000.
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Figure 52. Left pand - IBI scores for Rocky Fork shown as box plots by year. Sample sizes
are shown as numbers within respective boxes. Right panel - the number of
pollution sensitive species (circles) and highly pollution intolerant species (a subset
of sensitive species - squares) sampled at Clark State Road (1991 - 2000).
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Blacklick Creek

On the whole, fish communities sampled in Blacklick
Creek fared as well or better in 2000 compared to
1996, 1991 or 1986, especidly in the lower 15 miles
of the creek due to improved sewage treatment (Fig.
54). However, inthe middle reach (RMs20.4t0 16.5)
the fish community was showing signs of stress from
suburbanization. 1Bl scores within this reach were
dightly lower in 2000 than those from previous years,
and, though the difference in IBI scores fdls within
the range of variation expected between years, the
number of pollutionsensitive speciesdecreased at RM

Number of Sensitive Species
w
\

0 | | |
1991 1996 2000
Year

20.4, suggesting that the decline, like that seen in Figure 53. Number of pollution sensitive species

Rocky Fork, was real or imminent (Fig. 53).

in fish samples collected at the Havens
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Figure 54. 1BI scores (top panel) and MIwb scores (bottom panel) for
fish communities sampled in Blacklick Creek, 1986 - 2000.

193



DSW/EAS 2003-11-10 2000 Big Walnut Creek TSD November 26, 2003

Alum Creek - downstream from Alum Creek Lake

Four of five sites sampled downstream from Alum Creek L ake supported fish communities meeting
expectations for WWH (Fig. 55). The one exception wasat RM 13.4 (Innis Road) where the mean
MIwb score was dightly lower than the WWH criterion. 1n 1996, al three indicator groups were
in nonsignificant departure of applicable criteria. The differencein scores between yearsfell within
the range of normal interannual variability and probably did not indicate backdliding by the Huber
Ridge WWTP. Also, no meaningfull difference in structural metrics was evident between years a
fact further suggesting continuity.

Alum Creek - upstream from Alum Creek Lake

The reach near the confluence with the West Branch scored smilarly in 1996 and 2000 (Fig. 55).
The upper two most sites had been historically channelized; the siteat RM 55.3 to drain a wetland.
The influence of the wetland remained evident in both the stream habitat and fish community.
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Figure 55. Plots of mean IBI scores (top panel) and mean MIwb scores
(bottom pandl) for fish communities sampledin Alum Creek, 1986,
1996 and 2000. Shaded boxes show the range of “nonsignificant
departure” for the given aquatic life use criterion.
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Little Walnut subbasin

Fish communities were sampled at five locations within the Little Walnut subbasin, two of which,
Butler Run and the Little Walnut at RM 3.2, did not meet applicable WWH biologica criteria
Butler Run was degraded by channelization and unfenced livestock. Little Walnut Creek at RM 3.2
was downstream fromagolf course, but a so within the influence of Hoover Reservior such that the
fish community may have reflected the unstable flow regime.

Rattlesnake Creek

Sediment from construction, degraded habitat from historic channelization and nutrient enrichment
from home sewage treatment systems and livestock were the causes and sources of impairment to
fish communities within the Rattlesnake Creek subbasin. Construction impacted the lower reach of
the South Fork and the Rattlesnake mainstem, and a combination of septic discharge, lawn fertilizer
and rowcropping enriched the North Fork, aswell asthe East Fork, but with the added contribution
of livestock.

Miscellaneous Tributaries

Fish community quality throughout the upper Big Walnut basin, defined ad hoc asthe portion north
of Franklin County, closdly tracked habitat quality. The tendency for the headwaters to have the
most degraded habitat was a so reflected in the relationship between 1Bl scores and drainage area
(Fig. 56). The obvious implications were that both restoration and, more importantly, given the
rapidity of suburbanization, protection of headwaters should be the focal point of TMDL effortsin
the upper watershed. Theheadwater tributariescontaining significant reaches of high quality habitat
were Alum Creek downstream from Cardington Road, West Branch Alum Creek, Long Run, Sugar
Creek, Little Walnut Creek near Blue Church Road, East Fork Little Walnut, Perfect Creek, Culver
Creek, Bunker Run and Mill Creek.
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Table 23. Fish community summary data for samples collected from the Big Walnut study area,

2000.
Stream/ Mean Cumulative Relative Mean Mlwb Mean IBI
River Mile* Species Species Number QHElI  MIwbk® Narrative |BI Narrative
Big Walnut Creek 02-100
72.50E 14.0 14 676 55.5 NA NA 32 Far
66.60D 17.0 17 730 58.5 NA NA 34 Far
54.60D 215 23 544 73.0 8.4 Good 46 Very Good
52.40D 19.0 20 1143 69.5 8.0 Marg. Good 38 M. Good
49.00E 215 24 1980 78.5 8.4 Good 46 Very Good
37.20A 20.5 26 700 84.5 8.1 Marg. Good 32 Far
28.50A 25.5 31 659 820 10.2 Exceptional 49 Very Good
26.70A 26.0 31 687 83.5 9.8 Exceptional 52 Exceptiond
15.80A 27.0 31 747 845 101 Exceptional 48 Very Good
7.10A 30.5 37 598 83.0 9.5 Very Good 48 Very Good
1.70A 26.5 35 525 84.0 9.3 Very Good 52 Exceptiond
Culver Creek 02-101
4.50E 6.0 6 224 56.5 NA NA 38 Marg. Good
3.30E 17.0 17 626 75.0 NA NA 40 Good
Trib to Culver Creek 02-336
0.70E 12.0 12 750 67.0 NA NA 40 Good
Sugar Creek 02-102
5.30E 11.0 11 1214 71.0 NA NA 46 Very Good
0.10E 17.0 17 418 77.0 NA NA 46 Very Good
Long Run 02-103
4.90E 3.0 3 28 56.5 NA NA 20 Poor
3.60E 13.0 13 762 69.0 NA NA 34 Far
0.70E 16.0 16 950 73.0 NA NA 48 Very Good
Reynolds Run 02-104
4.90E 6.0 6 87 53.5 NA NA 28 Far
0.70E 14.0 14 694 59.0 NA NA 32 Far
Castro Run 02-105
0.40E 9.0 9 586 57.0 NA NA 36 Marg. Good
Mason Run 02-122
1.40E 9.0 9 88 55.5 NA NA 28 Far
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Table 23. Continued.

Stream/ Mean Cumulative Rdative Mean Mlwb Mean IBI
River Mile* Species Species Number QHElI  MIwbk® Narrative |BI Narrative
Little Walnut Creek 02-140

7.40E 12.0 12 1160 66.5 NA NA 46 Very Good
3.20E 16.0 16 222 62.0 6.4 Fair 30 Far

Trib to L Walnut 9.5 02-341

1.50E 12.0 12 166 68.0 NA NA 38 Marg. Good
Butler Run 02-141

1.20E 13.0 13 674 45.0 NA NA 20 Poor

E. Fk. L. Walnut Cr. 02-142

0.40E 8.0 8 532 73.0 NA NA 38 Marg. Good
Rattlesnake Creek 02-150

0.10E 10.0 13 333 66.5 4.9 Poor 37 Marg. Good
N Fk Rattlesnake Cr. 02-151

5.80E 9.0 9 892 41.0 NA NA 32 Far

4.80E 14.0 14 1200 58.5 NA NA 40 Good

3.40E 12.0 12 628 375 NA NA 30 Far

1.70E 15.0 15 746 59.5 NA NA 40 Good

E Fk Rattlesnake Cr. 02-152

4.20E 0.0 0 0 48.5 NA NA 12 Very Poor
0.20E 11.0 11 614 56.0 NA NA 38 Marg. Good

SFk Rattlesnake Cr. 02-153

3.70E 13.0 13 256 59.5 NA NA 44  Good

0.50E 11.0 11 106 53.0 NA NA 24 Poor
Perfect Creek 02-160

4.70E 11.0 11 754 71.5 NA NA 36 Marg. Good
1.00E 14.0 14 590 59.0 NA NA 36 Marg. Good

Mill Creek 02-170
1.30E 11.0 11 518 70.5 NA NA 40 Good

Duncan Run 02-124
5.00E 11.0 11 1316 575 NA NA 30 Far
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Table 23. Continued.

Stream/ Mean Cumulative Relative Mean Mlwb Mean IBI
River Mile* Species Species Number QHElI  MIwbk® Narrative |BI Narrative
Prairie Run 02-125

0.70E 16.0 16 798 51.0 NA NA 44  Good

B Walnut trib 27.29 02-280

0.20E 11.0 11 564 53.5 NA NA 26 Poor

B Walnut trib 32.6 02-334

0.20E 9.0 9 324 58.5 NA NA 34 Far

B Walnut trib 27.25 02-335

0.10E 0.0 0 0 54.5 NA NA 12 Very Poor
Alum Creek 02-110

56.30E 12.0 12 390 47.5 NA NA 46 Very Good
55.30E 17.0 17 1458 62.5 NA NA 32 Far

49.90E 22.0 22 572 83.0 NA NA 56 Exceptiond
45.50D 19.5 22 1211 71.0 7.3 Far 47 Very Good
42.90D 25.0 27 1571 89.0 8.5 Good 48 Very Good
22.10D 23.0 26 314 70.5 8.0 Marg. Good 43 Good
19.80D 24.0 29 623 79.5 8.2 Marg. Good 42 Good
13.40D 235 26 852 79.0 7.6 Far 38 Marg. Good
2.70A 28.0 32 756 86.5 9.2 Very Good 39 Marg. Good
0.80A 28.0 34 597 73.0 8.9 Good 42 Good

W. Br. Alum Creek 02-118

12.30E 8.0 8 573 50.0 NA NA 36 Marg. Good
9.90E 9.0 9 640 47.5 NA NA 30 Far

8.70E 15.0 15 484 48.5 NA NA 40 Good

3.30E 17.0 17 926 75.5 NA NA 54  Exceptiona
0.60D 25.0 28 1011 72.0 8.7 Good 51 Exceptiona
Turkey Run 02-119

3.70E 9.0 9 62 57.0 NA 32 Far

0.10E 14.0 14 338 74.0 NA 34 Far

Big Run 02-112
4.80E 9.0 9 138 57.5 NA NA 34 Far
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Table 23. Continued.
Stream/  Mean Cumulative Relative Mean Mlwb Mean IBI
River Mile* Species Species Number QHElI  MIwbk® Narrative |BI Narrative

Bunker Run 02-121
1.80E 13.0 13 944 75.0 NA NA 4?2 Good

Alum Cr. trib 23.47 02-337
0.80E 9.0 9 326 64.0 NA NA 40 Good

Alum Cr. trib 25.50 02-338
0.20E 13.0 13 1568 63.0 NA NA 52 Exceptiond

Alum Cr. trib 17.15 02-240
0.40E 2.0 2 488 60.0 NA NA 20 Poor

Soring Run 02-276

6.00E 6.0 6 184 26.0 NA NA 24  Poor
3.70E 8.0 8 942 59.0 NA NA 28 Far
0.20E 12.0 12 1324 58.0 NA NA 44 Good

Kilbourne Run 02-297
0.40E 7.0 7 212 66.0 NA NA 28 Farr

Rocky Fk. Big Walnut 02-123

10.20E 9.0 9 648 60.0 NA NA 32 Far

7.10D 16.0 16 545 60.0 NA NA 38 Marg. Good
5.90D 15.0 15 602 735 NA NA 28 Far

3.30D 15.0 18 797 66.0 7.4 Far 36 Marg. Good
1.10E 215 25 1219 81.0 8.6 Good 46 Very Good
Rose Run 02-252

0.50E 11.0 11 664 555 NA NA 32 Far

Sugar Run 02-260

0.70E 13.0 13 1058 66.5 NA NA 38 Marg. Good
Blacklick Creek 02-130

27.10E 3.0 3 244 535 NA NA 20 Poor
24.70E 11.0 11 226 76.0 NA NA 34 Far

22.40E 11.0 11 842 70.5 NA NA 32 Far
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Table 23. Continued.

November 26, 2003

Stream/ Mean Cumulative Relative Mean Mlwb Mean IBI
River Mile* Species Species Number QHElI  MIwbk® Narrative |BI Narrative
Blacklick Creek 02-130
20.40E 15.0 15 1970 63.0 NA NA 46 Very Good
16.60D 19.0 19 1298 70.0 8.7 Good 44  Good
13.70D 19.5 22 1256 715 8.5 Good 46 Very Good
11.30D 21.0 24 2342 76.5 8.0 Marg. Good 39 Marg. Good
11.14D 11.0 11 936 NA 7.0 Fair 40 Good
11.00D 195 21 1479 70.0 8.6 Good 44  Good
8.80D 195 21 1376 70.5 9.4 Exceptional 46 Very Good
4.83D 15.0 19 1674 NA 8.5 Good 39 M. Good
4.60D 22.5 26 947 69.0 8.9 Very Good 46 Very Good
2.60D 27.7 38 515 78.0 84 Good 43 Good
Dysar Run 02-281
3.00E 10.0 10 1152 49.0 NA NA 40 Good
1.90E 13.0 13 1076 68.0 NA NA 42 Good
Trib to Dysar 1.67 02-342
0.20E 7.0 7 771 52.0 NA NA 42 Good
French Run 02-290
0.60E 16.0 16 1474 55.0 NA NA 48 Very Good
Blacklick Trib 6.50 02-286
0.80E 14.0 14 974 49.5 NA NA 36 Marg. Good
Blacklick Trib 10.36 02-287
0.20E 14.0 15 856 70.0 NA NA 42 Good
Blacklick Trib 11.28 02-288
0.30E 15.3 20 763 73.5 NA NA 48 Very Good
Ecoregion Biocriteria: Eastern Cornbelt Plains
IBI MIlwb
Site Type WWH EWH MWH° WWH EWH MWH®
Headwaters 40 50 24 NA NA NA
Wading 40 50 24 8.3 9.4 5.6
Boat 40 438 24 8.5 9.6 5.7

a - Fish sampling methods: A=Boat, D=Wading, and E=Longline.
b - MIwb is not applicable to headwater streams with drainage areas <20 mi?.
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