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NOTICE TO USERS

Ohio EPA incorporated biological criteria into the Ohio Water Quality Standards (WQS; Ohio
Administrative Code 3745-1) regulations in February 1990 (effective May 1990). These criteria
consist of numeric values for the Index of Biotic Integrity (IBl) and Modified Index of Well-Being
(Mlwb), both of which are based on fish assemblage data, and the Invertebrate Community Index
(IC1), which is based on macroinvertebrate assemblage data. Criteriafor each index are specified
for each of Ohio's five ecoregions (as described by Omernik 1988), and are further organized by
organism group, index, site type, and aquatic life use designation. These criteria, along with the
existing chemical 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
biological information, the methods by which the biocriteriawere derived and calculated, the field
methods by which sampling must be conducted, and the process for evaluating results:

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

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

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

Ohio Environmental Protection Agency. 1989c. Biological criteriafor the protection of aquaticlife:
Volumelll. Standardized biological field sampling and laboratory methodsfor assessing fish
and macroinvertebrate communities. Div. Water Quality Plan. & Assess., Ecol. Assess. Sect.,
Columbus, Ohio.

Ohio Environmental Protection Agency. 1990. The use of biologica criteria in the Ohio EPA
surface water monitoring and assessment program. Div. Water Qual. Plan. & Assess,, Ecol.
Assess. Sect., Columbus, Ohio.

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

Since the publication of the preceding guidance documents, the following new publications by the
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Ohio EPA havebecomeavailable. These publicationsshould also be consulted asthey represent the
latest information and analyses used by the Ohio EPA to implement the biological criteria

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. inW. Davisand T. Simon (eds.). Biological Assessment and Criteriac Toolsfor
Water Resource Planning and Decision Making. Lewis Publishers, Boca Raton, FL.

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

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

Yoder, C.O. and E.T. Rankin. 1995. The role of biologica criteriain water quality monitoring,
assessment, and regulation. Environmental Regulation in Ohio: How to Cope With the
Regulatory Jungle. Inst. of Business Law, SantaMonica, CA. 54 pp.

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

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

What is a Biological and Water Quality Survey?

A biological and water quality survey, or “biosurvey”, is an interdisciplinary monitoring effort
coordinated on awaterbody specific or watershed scale. Thiseffort may involvearelatively 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 conductsbiosurveysin 4-5 watersheds
study areas with an aggregate total of 250-300 sampling sites.

The Ohio EPA employs biological, chemical, and physical monitoring and assessment techniques
in biosurveys in order to meet three major objectives. 1) determine the extent to which use
designationsassigned inthe Ohio Water Quality Standards (WQS) areeither attained or not attai ned;
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
synthesizedinabiological and water quality report. Each biological andwater quality study contains
asummary of major findings and recommendationsfor revisionsto WQS, future monitoring needs,
or other actions which may be needed to resolve existing impairment of designated uses. Whilethe
principal focus of a biosurvey is on the status of aquatic 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[ OA C 3745-1], Water Quality Permit Support Documents|WQPSDs]), and areeventually
incorporated into State Water Quality Management Plans, the Ohio Nonpoint Source Assessment,
and the biennial Integrated Water Quality Monitoring and Assessment Report (305[b] and 303[d]).

Hierarchy of Indicators

A carefully conceived ambient monitoring approach, using cost-effective indicators consisting of
ecological, chemical, and toxicological measures, can ensurethat 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 approach includes a hierarchical continuum from administrative to true environmental
indicators (Figurel). Thesix “levels’ of indicatorsinclude: 1) actionstaken by regul atory agencies
(permitting, enforcement, grants); 2) responses by the regulated community (treatment works,
pollution prevention); 3) changesin discharged quantities (pollutant loadings); 4) changesinambient
conditions (water quality, habitat); 5) changes in uptake and/or assimilation (tissue contamination,
biomarkers, wasteload allocation); and, 6) changes in health, ecology, or other effects (ecological
condition, pathogens). In this processthe results of administrative activities (levels 1 and 2) can be
linked to efforts to improve water quality (levels 3, 4, and 5) which should translate into the

Vi



EAS/2003-4-6 2001 Sandusky River TSD May 21, 2003

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 generally include activities which have the potential to degrade the agquatic
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environment such as pollutant discharges (permitted and unpermitted), land use effects, and habitat
modifications. Exposureindicators arethose which measurethe effects of stressorsand 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 popul ation 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, special status, and declining species or bacterial
levels which serve as surrogates for the recreational uses. These indicators represent 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 reveal ed by the biological
criteria and 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 representsthe association of impairments
(defined by responseindicators) with stressor and exposureindicators. Theprincipal reporting venue
for this process on a watershed or subbasin scale is a biological and water quality report. These
reports then provide the foundation for aggregated assessments such as the Ohio Water Resource
Inventory (305[b] report), the Ohio Nonpoint Source Assessment, and other technical bulletins.

Ohio Water Quality Sandards. Designated Aquatic Life Use

The Ohio Water Quality Standards (WQS; Ohio Administrative Code 3745-1) consist of designated
uses and chemical, physical, and biological criteriadesigned to represent measurabl e properties of
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. In applications of
the Ohio WQS to the management of water resourceissuesin Ohio’ sriversand streams, the aquatic
lifeusecriteriafrequently resultin themost stringent protection and restoration requirements, hence
their emphasisin biological and water quality reports. Also, an emphasis on protecting for aquatic
life generally results in water quality suitable for all uses. 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 special status (i.e., declining species); this designation represents a
protection goal for water resource management effortsdealing with Ohio’ sbest water resour ces.

viii
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3) Cold-water Habitat (CWH) - thisuse isintended 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; thisuse should not be confused with the Seasonal Salmonid Habitat (SSH)
usewhich appliesto the Lake Erietributarieswhich 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
subj ected to extensive, maintained, and essentially permanent hydromodifications such that the
biocriteriafor the WWH use are not attainable and wher e the activities have been sanctioned by
state or federal law; the representative aquatic assemblages are generally composed of species
which are tolerant to low dissolved oxygen, silt, nutrient enrichment, and poor quality habitat.

5) Limited Resource Water (LRW) - thisuse appliesto small streams (usually <3 mi? 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 small streamsin
extensively urbanized areas, those which lie in watersheds with extensive drainage
modifications, those which completely lack water on a recurring annual basis (i.e., true
ephemeral streams), or other irretrievably altered waterways.

Chemical, physical, and/or biological criteria are generally assigned to each use designation in
accordance with the broad goal s defined by each. Assuch the system of use designations employed
in the Ohio WQS constitutes a“tiered” approach in that varying and graduated levels of protection
areprovided by each. Thishierarchy isespecially apparent for parameters such asdissolved oxygen,
ammonia-nitrogen, temperature, and the biological 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.

Ohio Water Quality Sandards. Non-Aquatic Life Uses

In addition to assessing the appropriateness and status of aquatic life uses, each biological and water
quality survey also addresses non-aquatic 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. Thecriterionfor
designating the PCR use can be having awater depth of at |east one meter over an area of at |least
100 squarefeet or, lacking this, where frequent human contact isareasonabl e expectation. If awater
body does not meet either criterion, the SCR use applies. The attainment status of PCR and SCR
is determined using bacteria indicators (e.g., fecal coliform, E. coli) and the criteriafor each are
specified in the Ohio WQS.

Attainment of recreation uses are evaluated based on monitored bacterialevels. The Ohio Water
Quality Standards statethat all waters should befreefrom any public health nuisance associated with
raw or poorly treated sewage (Administrative Code 3745-1-04, Part F). Additiona criteria
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(Administrative Code 3745-1-07) apply to watersthat are designated assuitablefor full body contact
such as swimming (PCR- primary contact recreation) or for partial body contact such as wading
(SCR- secondary contact recreation). These standards were developed to protect human health,
because even though fecal coliform bacteria are relatively harmless in most cases, their presence
indicates that the water has been contaminated with fecal matter.

Water supply uses include Public Water Supply (PWS), Agricultural Water Supply (AWS), and
Industrial Water Supply (IWS). Public Water Supplies are simply defined as segments within 500
yards of apotable water supply or food processing industry intake. The Agricultural Water Supply
(AWS) and Industrial Water Supply (IWS) use designations generally apply to all waters unless it
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
chemical-specificindicators. Human health concernsareadditionally addressed with fishtissuedata,
but any consumption advisories are issued by the Ohio Department of Health.

MECHANISMS FOR WATER QUALITY IMPAIRMENT
The following paragraphs are provided to present the varied causes of impairment that were
encountered during the 2001 study. While the various perturbations are presented under separate
headings, it isimportant to remember that they are often interrelated and cumul ative in terms of the
detrimental impact that can result.

Habitat and Flow Alterations

Habitat alteration, such as channelization, impacts biological communities directly by limiting the
complexity of living spaces available to aquatic organisms. Consequently, fish and
macroinvertebrate communities are not asdiverse. Indirect impactsinclude theremoval of riparian
trees and field tiling to facilitate drainage. Following a rain 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.

Treeshadeisimportant becauseit limitsthe energy input from the sun, moderateswater temperature,
andlimitsevaporation. Removal of thetree canopy further degradesconditionsbecauseit eliminates
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 stabilize banks. Additionally, deep trapiziodal channelslack afunctioning flood plain
and therefore cannot expel sediment aswould occur during flood eventsaong natural watercourses.

Thelack of water movement under low flow conditions can exacerbateimpactsfrom organicloading
and nutrient enrichment by limiting reaeration of the stream. Theamount of oxygen solubleinwater
decreasesastemperatureincreases. Thisisonereasonwhy treeshadeissoimportant. Thetwomain

X
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sources of oxygen inwater are diffusion from the atmosphere and plant photosynthesis. Turbulence
a the water surface is critical because it increases surface area and promotes diffusion, but
channelization eliminates turbulence produced by riffles, meanders, and debris snags. Plant
photosynthesis producesoxygen, but at night, respiration reversesthe processand consumesoxygen.
Oxygen is aso used by bacteriathat decay dead organic matter. Nutrient enrichment can promote
the growth of nuisance algae that subsequently dies and serves as food for bacteria. Under these
conditions, oxygen can be depleted unlessit is replenished from the air.

Sedimentation

Whenever the natural flow regimeis 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 all but the highest flow
events confined within the artificially high banks. Asaresult, areas that were formerly flood plains
and allowed for the removal of sediment from the primary stream channel no longer serve this
function. Aswater levelsfall following arain event, interstitial spaces between larger rocksfill with
sand and silt and the diversity of available habitat to support fish and macroinvertebratesisreduced.
Silt also can clog the gills of both fish and macroinvertebrates, reduce visibility thereby excluding
site feeding fish species, and smother the nests of lithophilic fishes. Lithophilic spawning fish
require 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. The net result is alower diversity of aguatic species compared with atypica warmwater
stream with natural habitats.

Sediment also impacts water quality, recreation, and drinking water. Nutrients absorbed to soil
particlesremaintrappedinthewatercourse. Likewise, bacteria, pathogens, and pesticideswhichalso
attach to suspended or bedload sediments become concentrated in waterways where the channel is
functionally isolated from the landscape. Community drinking water systems address these issues
with more costly advanced treatment technologies.

Nutrients

The element of greatest concern is phosphorus becauseit critical for plant growth and it isoften the
l[imiting nutrient. The form that can be readily used by plants and therefore can stimul ate nuisance
algae bloomsis orthophosphate (PO, ®). The amount of phosphorus tied up in the nucleic acids of
food and waste is actually quite low. This organic material is eventually converted to
orthophosphate by bacteria. The amount of orthophosphate contained in synthetic detergentsis a
great concern however. It wasfor thisreason that the General Assembly of the State of Ohio enacted
alaw in 1990 to limit phosphorus content in household laundry detergents sold in the 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 sourcesis soluble. Another characteristic of
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point sourcesisthey have acontinuousimpact and are humanin origin, for instance, effluentsfrom
municipal sewage treatment plants. The contribution from failed on-lot septic systems can also be
significant, especialy if they are concentrated in asmall area. The phosphorus concentrationin raw
waste water is generally 8-10 mg/l and after secondary treatment is generally 4-6 mg/l. Further
removal requiresthe added cost of chemical addition. The most common methods use the addition
of lime or alum to form a precipitate, so most phosphorus (80%) ends up in the sludge. A
characteristic of phosphorus discharged by nonpoint sources is 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 is more
of aconcern if combined sewer overflows are involved. The impact from rura stormwater varies
depending on land use and management practices and includes contributionsfrom livestock feedl ots
and pastures and row crop agriculture. Crop fertilizer includesgranular inorganic typesand organic
types such as manure or sewage sludge. Pasture land is especially a concern if the livestock have
accessto the stream. Large feedlots with manure storage lagoons create the potential for overflows
and accidental spills. Land management isan issue because erosionisworse on streamswithout any
riparian buffer zoneto trap runoff. Theimpact isworsein streamsthat are channelized becausethey
no longer have afunctioning flood plain and cannot expel sediment during flooding. Oxygen levels
must a so be considered, because phosphorusisrel eased 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 growthsof algae and weeds (Administrative Code, 3745-1-04, Part E). Phosphorus
loadings from large volume point source dischargersin the Lake Erie drainage basin are regulated
by the Nationa Pollutant Discharge Elimination System (NPDES). The permit limit is a
concentration of 1.0 mg/l in final effluent. Research conducted by the Ohio EPA indicates that a
significant correlation exists between phosphorus and the health of aguatic communities
(Association Between Nutrients, Habitat, and Aquatic Biota in Ohio Rivers and Streams,
MAS/1999-1-1). It was concluded that biological community performance in headwater and
wadeabl e streamswas highest where phosphorus concentrationswerelowest. 1t wasal so determined
that the lowest phosphorus concentrations were associated with the highest quality habitats,
supporting the notion that habitat isacritical component of stream function. Thereport recommends
WWH criteria of 0.08 mg/l in headwater streams (<20 mi? watershed size), 0.10 mg/l in wadeable
streams (>20-200 mi?) and 0.17 mg/I in small rivers (>200-1000 mi?).

Organic Enrichment and Low Dissolved Oxygen

The amount of oxygen solublein water islow and it decreases astemperatureincreases. Thisisone
reason why tree shadeis 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
increases surface areaand promotes diffusion. Drainage practices such as channelization eliminate
turbulence produced by riffles, meanders, and debrissnags. Although plant photosynthesisproduces
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oxygen by day, it is consumed by the reverse process of respiration at night. Oxygen is also
consumed by bacteriathat decay organic matter, so it can be easily depleted unlessit is replenished
from the air. Sources of organic matter include poorly treated waste water, sewage bypasses, and
dead plants and algae.

Dissolved oxygen criteriaare established inthe Ohio Water Quality Standardsto protect aquaticlife.
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 aquatic 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 ammoniais present as gas, only 0.55%
IS present as ammonium hydroxide, and the rest isammonium ion. Alkaline pH shiftsthe equation
toward gaseous ammonia production, so the amount of ammonium hydroxide increases. Thisis
important becausewhiletheammoniumionisamost harmlessto aguaticlife, ammonium hydroxide
isvery toxic and can reduce growth and reproduction or cause mortality.

The concentration of ammoniain raw sewageis high, sometimes as much as20-30 mg/l. Treatment
to remove ammoniainvolves gaseous stripping to the aimosphere, biological nitrification and de-
nitrification, and assimilation into plant and animal biomass. The nitrification process requires a
long detention time and aerobic conditions like that provided in extended aeration treatment plants.
Under these conditions, bacteriafirst 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.

Ammoniacriteria 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
usually detrimental. Lead and mercury are of particular concern because they often trigger fish
consumption advisories. Mercury isused in the production of chlorine gas and caustic sodaand in
the manufacture of batteriesand fluorescent light bulbs. 1ntheenvironment 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 a statewide fish consumption advisory in 1997 advising women of child
bearing age and children six and under not to eat more than one meal per week of any speciesof fish
from waters of the state because of mercury. Lead is used in batteries, pipes, and paints and is
emitted from burning fossil fuels. It affectsthe central nervous system and damagesthekidneysand
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 coa burning and used in aloys such as brass and bronze. Ingesting large
amounts can cause stomach cramps, nausea, and vomiting.

Metalscriteriaare establishedinthe Ohio Water Quality Standardsto protect human health, wildlife,
and aguaticlife. Threelevelsof aguaticlife standards are established (Administrative Code 3745-1-
07, Table7-1) and limitsfor someelementsare based on water hardness (Administrative Code 3745-
1-07, Table 7-9). Human hedth 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 limitsfor additional elements 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. Fecal 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
especialy 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
infection to amore serious wide spread epidemic. Sometypes of bacteriathat areaconcerninclude
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.

Sincefecal 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
on-lot septic systems, are a more continuous problem. Bacterial contamination from combined
sewer overflows are associated with wet weather events. Animal sources are usually more
intermittent and are al so associated with rainfall, 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 seeps into field tiles.
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Bacteriacriteriaare established in the Ohio Water Quality Standards to protect human health. The
maximum and average limits are 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 becausemany pollutantsbind strongly to soil particlesand
are persistent in the environment. Some of these compounds accumul ate in the aquatic food chain
and trigger fish consumption advisories, but others are ssimply a contact hazard because they cause
skin cancer and tumors. The physical and chemical 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, accumul ate, and combine with other organic and inorganic materials.
Sediment isthe most physically, chemically, and biologically reactive at the water interface because
thisiswhereit is affected 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 evauation of sediment chemistry results are evaluated using a dual approach, first
by ranking relative concentrations based on a system developed by Ohio EPA (1996) and then by
determining the potential for toxicity based on guidelines developed by MacDonald et a (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 (slightly
elevated), 2 (elevated), 4 (highly elevated), and 8 (extremely elevated) inter-quartile values. The
MacDonald guidelinesare consensusbased using previously devel oped 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 anumber of physical and chemical
properties. Physical attributesincluded % particle sizedistribution (sand $60 |, silt 5-59 , 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 stream isimpounded by adam or channelized. Chemical attributesincluded metals, volatile and
semi-volatile organic compounds, pesticides, and poly-chlorinated biphenyls (PCBS).

NONPOINT SOURCE POLLUTION IMPACTS AND REMEDIATION PROJECTS
The Sandusky River Watershed Coalition prepared a comprehensive watershed inventory and
management plan in 2001 just ahead of the TMDL assessment phase. Chapter 10 in the plan
discusses nonpoint sources of pollution, agricultural land use, phosphorus and nitrogen budgets for
crop land, and urban nonpoint source issues in the Sandusky River watershed.
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It is clear that nonpoint source pollution isrelated to land use. All land use contributes to nonpoint
sources of pollution that impair our watersheds. Since agriculture occupies about 83% of the land
area in the Sandusky watershed, agricultural land uses are responsible for much of the nonpoint
pollution in areastreams, especially for nutrients, sediments and herbicides. Land use aso impacts
water resources by affecting stream flow and stream habitat. Habitat destruction is a form of
nonpoint source pollution. Over the past twenty five years many farmerswithin the watershed have
voluntarily adopted various management practices aimed at reducing nonpoint pollution from
agricultural land uses. Heidelberg Water Quality Lab has conducted stream monitoring programs
that document how these practices have substantially reduced phosphorus and sediment loading to
Lake Erie. (SRWC, 2002)

Nonpoint Pollution and Land Use Impacts on Water Resources in the Sandusky Water shed.
A. Impacts on Drinking Water

* Nitrate concentrations often exceed drinking water standards

» Seasonally elevated herbicide levels

» High concentrations of suspended solids during runoff events.

B. Impacts on Aquatic Life

* Failureto attain aquatic life uses set by Ohio Water Quality Standards

» Fishand wildlifekills due to spills

» Sedimentation impairment to in stream habitat for fish and macro invertebrates

C. Impacts on Recreational Water Use

* Primary and secondary contact recreation limited by high bacteria events

» Fish consumption advisory for all waters of the Sandusky

* Aesthetic impairment from sediment and algal blooms

D. Impacts on Lake Erie through Pollutant Loading

»  Phosphorus loading to Sandusky Bay and Lake Erie

» Suspended sediment degradation to Sandusky River, Sandusky Bay, and Lake Erie habitat
» Pedticides, nitrates, and other organic chemical pollutants transported by sediment
E. Impacts from Urban Land Use

» Impervious surfaces cause accelerated runoff volume to the river

* Combined sewer overflow events

» Contaminated storm runoff

Nonpoint Source Pollution Reduction Projects in the Sandusky River Water shed

Section 319 grant to Seneca County Health Department

1997-2001  $263,900

The goa of this grant was to eliminate poorly treated home sewage from contaminating the
groundwater. The objectiveswereto develop aninventory of al home sewage systemsin Thompson
Twp of Seneca county where the Bellevue- Castalia Karst Plain geologic formation is located.
Homeowners applied for 50% cost share to replace or repair 42 failed home sewage systems.
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Concurrent with this grant, the Seneca County Commissioners were awarded a DEFA Rural
Hardship grant that paid up to 100% costs to replace 19 additional systems. As a result of grant
assistance, approximately 5.5 million gallons of sewage is properly treated on-site and no longer
dischargesto the groundwater inthisregion. Thisproject took placein the Green Creek (04100007-
110) and Sandusky Bay-West (04100007-130) assessment units.

Section 319 “Mini Grant” to Sandusky River Watershed Coalition

1998-2000  $15,000

Test the Guideto Developing a L ocal Watershed Action Plan. A watershed inventory was produced
by this new watershed group. A strong partnership was forged with Heidelberg college, which
continuesto support the Coalition with technical resources. Theneed for afull time coordinator was
recommended from this project.

Section 319-ODNR grant to Sandusky River Watershed Coalition

2000-2006  $192,000

Watershed Coordinator grant to support building partnerships and supporting the comprehensive
watershed planning process throughout all 14 assessment units of the Sandusky River watershed.
The coordinator’s duties also include support of the TMDL initiative in the upper portion of the
watershed which began in 2001. The coordinator has been involved with several implementation
grants that have been awarded to partnering organizations in the Coalition.

Section 319 grant to Sandusky River Watershed coalition

2001-02 $32,000

Watershed Coordinator support grant to specifically help raise public awareness about the TMDL
assessment in the summer of 2001 and the ongoing public involvement in developing the TMDL
plan. Fundswere partially used to print the first edition of the Sandusky Watershed Inventory and
Management Plan.

Section319 Grant to Seneca County Health Department

2001-04 $120,400

The grant will provide 50% up to $4,500 cost share to 20 volunteer homeowners to replace failed
home sewage systems with an experimental Peat bio-filter sawage treatment system. Aspart of the
demonstration of this alternative treatment technology a field day and training will be provided to
local home sewage system installers and sanitarians from other health departments. DEFA low
interest Linked Deposit Loan Program will also be avail ableto assist with system replacement inthe
entire county, and will extend beyond the time frame of the grant. The Health Department has
written a plan to identify critical water quality areas and carry out a program for inspection,
replacement or repair of failed home systems in the Wolf Creek (04100007-100) and Sandusky-
Tiffin (0410007-090) assessment units.

Section 319 grant to Akron University, Department of Geology
2001-2003  $99.900
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Thisresearch project will delineatethe southern boundary of the Bellevue-CastaliaKarst Plain. This
sensitive geologic formation has the potential for direct contamination of the groundwater due to
fractured and solutioned limestone formations very close to the land surface. The project area
covers severa assessment units in the Sandusky, Olentangy and Scioto watersheds of Crawford,
Seneca, Sandusky and Erie counties. Specifically the dye tracing and modeling will be conducted
in seven of the nine assessment units of the Sandusky TMDL study area, excluding the upper and
lower Tymochtee Creek (04100007-050 and 060) assessment units.

Section 319 grant to Ducks Unlimited

2002-05 $160,000

The goal of this project is to restore 100 acres of natural flow-through wetlands to address habitat
and siltation impairments in the downstream riparian corridors and coastal zone areas of the
Sandusky River watershed. Private landowners will be eligible if they have not been previously
assisted, or do not qualify for any of the current land conservation or set-aside programsthat benefit
water quality such as Conservation Reserve Enhancement Program (CREP), Wetland Reserve
Program (WRP), and Conservation Reserve Program (CRP). DucksUnlimited will restoremultiple
wetlands with high restoration potential to improve water quality. Partnersinclude, the Sandusky
River Watershed Coalition, ODNR-Division of Wildlife, ODNR Coastal Nonpoint Source Program,
Winous Point Marsh Conservancy, and the four local SWCD offices from Sandusky, Ottawa, Erie,
and Senecacounties. Specifically theproject will beimplementedin Muddy Creek (04100007-010),
Sandusky-Fremont (04100007-120), Green Creek (04100007-110), and Sandusky Bay-West
(04100007-130) assessment units of the Sandusky watershed.
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Section 319 grant to Seneca SWCD

2002-05 $500,000

The goal of this grant is to implement agricultural best management practices (BMPs) in the
Sandusky River watershed to reduce siltation and nutrient runoff into both surface and groundwater.
Cost sharefundsfor manure management, livestock exclusion, barn roof runoff, and filter stripswill
be targeted to landowners who are not eligiblefor other state and federal cost share programs. Cost
sharing will also be provided for purchase of conservation tillage, resi due management, and manure
application equipment, and stabilization structures adjacent to sinkholes to reduce nutrient inflow
into groundwater. Completion of a nutrient/resource management plan is a pre-requisite for 319
funding. These BMPS will benefit water quality in the project area which comprises 11 of the 14
assessment units of the Sandusky River watershed, excluding the most downstream units of Muddy
Creek, Sandusky Bay-West and Sandusky Bay-East.

USEPA Grant to Ohio RCAP and Sandusky River Watershed Coalition

2003 $50,000

This grant will support the first year employment of a Karst Coordinator to implement the Unified
Source Water Protection Plan for the karst region of the Sandusky watershed. The goalsof the grant
are to educate the public on the vulnerability of drinking water in the karst, and to work with the
public drinking water suppliersto implement protection strategies outlined in the Plan. Local funds
from the Ohio RCAP, WSOS and local communities will continue this coordinator position for
several more years. The coordinator will initially work in the karst region associated with Green
Creek (04100007-110), Sandusky Bay-West (04100007-130), and Honey Creek (04100007-080)
assessment units. Public awareness and education efforts will ultimately extend south to the
Sandusky-Mexico (04100007-070) and Broken Sword (04100007-030) assessment units.

XiX



EAS/2003-4-6 2001 Sandusky River TSD May 21, 2003

Biological and Water Quality Study
of the
Sandusky River
2001

Seneca, Wyandot, and Crawford Counties, OH

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 in the Sandusky
River basin from June to October 2001 as part of the five-year basin approach for monitoring,
assessment, and theissuance of National Pollution Discharge Elimination System (NPDES) permits
and to facilitate a Total Maximum Daily Load (TMDL) assessment. This study areaincluded over
91 miles of the Sandusky River beginning in the headwaters(RM 127.8) and extending to CR 38,
downstream from Tiffin, Ohio. Subwatersheds within the study area included Paramour Creek,
Broken Sword Creek, Tymochtee Creek, Sycamore Creek and Honey Creek. Where possible,
tributary streams with at least 4 mi? of drainage were sampled.

Specific objectives of this evaluation were to:

1) Monitor and assessthe chemical, physical and biological integrity of the streamswithin the 2001
Sandusky River study areg;

2) Characterizethe consequences of various land uses on water quality within the Sandusky River
watershed;

3) Evauate the influence of the Crestline, Bucyrus, Upper Sandusky and Tiffin wastewater
treatment plants (WWTPs) and unsewered communities,

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

5) Determine the attainment status of the current designated Warmwater Habitat (WWH) and
Modified Warmwater Habitat aquatic life uses and other non-agquatic use designations and
recommend changes where appropriate.
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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 biennial Integrated Water Quality Monitoring and
Assessment Report (305[b] and 303[d]).

SUMMARY
Aquatic Life Use Attainment Statusand Trends

The 2001 Sandusky River study areaincluded eight Watershed Assessment Unitsand aL arge River
Assessment Unit of the Sandusky River mainstem where the drainage area exceeded 500 mi2. These
were: Sandusky River-Bucyrus (headwaters to Broken Sword Creek); Broken Sword Creek;
Sandusky River-Upper Sandusky (downstream Broken Sword Creek to upstream Tymochtee Creek);
Upper Tymochtee Creek( headwaters to downstream Warpole Creek); Lower Tymochtee Creek
(downstream Warpole Creek to mouth); Sandusky River-Mexico (downstream Tymochtee Creek to
upstream Honey Creek), excluding the Sandusky River mainstem; Honey Creek; Sandusky River
-Tiffin (downstream Honey Creek to upstream Wolf Creek), excluding the Sandusky River
mai nstem; and the Sandusky River mainstem from downstream Tymochtee Creek to upstream Wol f
Creek. Summary statistics related to aquatic life use and a brief synopsis for each assessment unit
areprovidedin Table1A. Thecomments provided for each assessment unit include principal causes
and sources of impact on aguatic life and recreational usesand significant contaminantsin sediment
and fish tissue.

Within the entire study area, aquatic life uses were assessed at 112 siteswith drainage areas of less
than 50 mi? (Table 1B). Of these sites, 38 fully met the designated or recommended use. Fifteen
partially met and 59 sites were not attaining. Thirty-five sites representing 156.1 miles of streams
draining between 50 mi? and 500 mi? of watershed were sampled. Designated or recommended
aquatic life useswerefully met for 83.4 of thetotal assessed miles. Partial attainment was recorded
for 52.7 miles. Non-attainment of aquatic life uses were demonstrated for 20 miles of the total
assessed. An additional 36.0 miles of full attainment were documented in the Sandusky River
mainstem between the confluence of Tymochtee Creek and Wolf Creek where the drainage area
exceeded 500 mi. Seven miles of this reach of the Sandusky River were in non-attainment of the
current or recommended aquatic life use.
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TablelA Aquaticlifeuseattainment statusfor each of eight Watershed Assessment Unitsand for
the Sandusky Large River Unit sampledin2001. Theassessment unit scoreisan average
grade of aguatic life use status. The method of calculation is presented in the 2002
Integrated Water Quality Monitoring and Assessment Report
(www.epa.state.oh.us/dsw/tmdl/20021 ntReport/20020hi ol ntegratedReport.html).  An
assessment unit score of 80 is used as the benchmark above which a watershed in
considered to bein good condition relative to aguatic life uses. A maximum assessment
unit scoreof 100ispossibleif all monitored sites meet designated aquatic lifeuses. The
comments provided for each assessment unit include principal causes and sources of
impact on aquaticlifeand recreational usesand significant contaminantsin sediment and

fish tissue.
e
Sandusky River - Bucyrus Aquatic Life Attainment Status
headwatersto ust. Broken Sword Cr.
Total Full Partial NON | AsSessment
Unit Score
AU# 0400011 020 4 % 4 % 4 %
Sites < 50mi? drainage area 20 6 30 2 10 12 60
. . 32
Miles of assessed streams with
> 50mi and < 500mi’ drainage area 221 | 104 47 | 10.3 47 14 6

Comments

Sedimentation and enrichment associated with the predominant agricultural land use were the most common
impacts on aquatic life use attainment. Minimal sustained flow during the summer months limited pool depths
and availability of riffle habitat at some sites. Two distinct areas impacted by organic |oadings were the Sandusky
River within the City of Bucyrus due to combined sewer overflows (CSOs) and Westerly Creek within the Village
of Crestline due to failed septic systems, urban runoff and the wastewater treatment plant (WWTP). The
compound of greatest concern regarding enrichment impacts is phosphate (PO,) because it is often growth
limiting. Elevated levels of mercury were documented in sediment tested around the City of Bucyrus. A review of
the annual Toxic Release Inventory report indicated that the General Electric Lamp Plant disposed of 49 pounds
of mercury into the sewer system in 2000 and 19.8 poundsin 2001. The discharge of mercury via the Bucyrus
WWTP and CSOs needs to be corrected. The Ohio Department of Health advises that meals of largemouth bass
caught in the Sandusky River be limited to one per month because of mercury levels. The meal advice for carp is
one per week and channel catfish one per month because of PCB levels.
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Table 1A continued.

Broken Sword Creek Aquatic Life Attainment Status
AU# (04100011 030
( ) Total Full Partial NON | Assessment
Unit Score
# % # % # %
Sites < 50mi? drainage area 10 41 40 - - 6 60
Miles of assessed streams with 158|138 | 87| 20| 13 - - 1
> 50mi? and < 500mi? drainage area

Comments

Impairment of water quality and fish and macroinvertebrate communities in the Broken Sword hydrologic unit
can be largely attributed to agricultural practices within the watershed. Sedimentation and elevated nutrient levels
were a concern aong with the low water levels encountered during the sampling period. Modification of stream
channels and tiling to facilitate drainage have reduced the volume of water present during dry weather periods
making drought conditionsin the streams a much more frequent occurrence. The upper site on Brandywine Creek
(RM 3.3)was in non-attainment of a Limited Resource Water (LRW) aquatic life use. The stream was pooled
with a septic layer of black sediment. The probable source was a hog manure spill that was investigated on May
14, 2001 and traced to Liberty Lean Farm located at 3240 Quaintance Rd. Another spill and fish kill associated
with this facility was investigated on October 27, 2002.
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Table 1A continued.

Sandusky River - Upper Sandusky Aquatic Life Attainment Status
(dst. Broken Sword Cr. to ust. . Ass_&ssment
Tymochtee Cr.) Total Full Partial NON Unit Score

AU# (04100011 040) Lol #w!|# | %

Sites < 50mi? drainage area 15 4| 27 2 13 9 60

Miles of assessed streams with 29.0 | 26.0 20 3.0 10 - - 52
> 50mi? and < 500mi? drainage area

Comments

Thefailure of streams within the assessment unit to attain applicable aguatic life uses and water quality criteria
can be largely attributed to agricultural practices within the watershed and pollution from poorly treated sewage.
Sedimentation, enrichment/low dissolved oxygen and substrate embeddedness were common impacts where
agquatic life use attainment was not fully met. Minimal sustained flow during the summer months also limited pool
depths and availability of riffle habitat at some sites. The channelizing of streams, removal of riparian trees and
field tiling to facilitate drainage have reduced the volume of water present during dry weather periods, making
drought conditions in the streams a much more frequent occurrence. Significant nutrient enrichment and/or
organic loading were indicated at sites on the Little Sandusky River resulting from failed on-site septic systems
within the Village of Morral.

A mercury value exceeding the level established to protect drinking water supplies and prevent contamination of
fish tissue was documented in the Sandusky River at TR 124 (RM 90.27) A couple of spillswere investigated in
2001. Oneincident was at the Qualitec Trucking, Inc. facility located at 16303 TR 124, Harpster, OH. It was
determined that 1000 gallons of waste oil was deliberately dumped and subsequently leached into a field tile that
led directly to the Sandusky River. The Upper Sandusky WWTP reported a spill to the Sandusky River on June
18, 2001. A lift station pump failed and resulted in the bypass of alarge amount of sewage directly into the river.
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Table 1A continued.

Upper Tymochtee Creek Aquatic Life Attainment Status
(headwatersto Warpole Cr.)

Total Full Partial NON Assessment
Unit Score

AU# 04100011 050
# % # % # %

Sites < 50mi? drainage area 16 7| 44 - - 9] 56

Miles of assessed streams with 19.3 ; -| 78| 40| 115| 60 13
> 50mi? and < 500mi? drainage area

Comments

Given that farming will remain the predominant land use, modified warmwater (MWH) or Limited Resource
Water (LRW) uses were recommended for a majority of small channelized streams(less than 10 mi?) where
limited habitat conditions made these uses applicable. The failure of amajority of streams within the assessment
unit to attain applicable aquatic life uses and water quality criteria can be largely attributed to agricultural
practices within the watershed, pollution from poorly treated sewage and spills. Sedimentation, enrichment/low
dissolved oxygen, ammonia and bacteria were a concern, but the most pervasive impact was simply the low water
levels that were encountered during the sampling period. In addition to the widespread impacts associated with
agriculture, several distinct areas were impacted by organic loadings from on-site septic systems. These were
Tymochtee Creek and Prairie Run immediately downstream from the Village of Meeker, Tymochtee Creek
downstream from the Village of Marseilles, Little Tymochtee Creek at Township Road 104 (RM 13.5) and
Warpole Creek downstream from the Village of Harpster.

A pollution complaint was investigated on November 9, 2001 at Corey Dairy, located at 18405 Wyandot County
Rd. 70. It was determined that 1and applied manure leached into field tiles and entered a ditch that flowsinto the
Little Tymochtee Creek (upper). The investigating Wildlife Officer stated that there was potentia for future
incidents because of the size of the operation, heavy clay soils and shallow field tiles. A complaint was
investigated on March 7, 2001concerning the Devries Dairy Farm at 15603 State Hwy. 67. It was determined that
land applied manure leached into a field tile that entered Tymochtee Creek.
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Table 1A continued.

Lower Tymochtee Creek Aquatic Life Attainment Status
(dst. Warpole Cr. to mouth)
Total Full Partial NON | Assessment
Unit Score
AU# 04100011 060 " % 4 % " %
Sites < 50mi? drainage area 9 2 22 1 11 6 67
Miles of assessed streams with 26.7 | 10.9 41 | 158 59 0 - 21
> 50mi? and < 500mi? drainage area

Comments

Thefailure of amajority of streams within the assessment unit to attain applicable aguatic life uses and water
quality criteria can be largely attributed to agricultural practices within the watershed, pollution from poorly
treated sewage and spills. Sedimentation, enrichment/low dissolved oxygen, ammonia and bacteriawere a
concern, but the most pervasive impact was simply the low water levels that were encountered during the
sampling period.

In addition to agricultural sources discussed above, unrestricted cattle access to the stream was a significant
contributor to loss of habitat function and elevated fecal coliform counts on Little Tymochtee Creek (lower) at CR
29. Thiswasthe only sitein the entire Sandusky River watershed that had two bacteria results with greater than
10,000 colonies/100ml. Ancther incident of noteis a kerosene spill into Little Tymochtee Creek (lower)
investigated on April 8, 2001.

The Carey WWTP discharge impacted County Ditch #32. Water quality dataindicated impairment by
enrichment/low dissolved oxygen and ammonia. This site had the highest measured phosphorus concentrationsin
the entire Sandusky River study area.

Potential sources of impact on Spring Run include stormwater discharges from the Budd Co., urban runoff and the
Carey WWTP via County Ditch #32. Water chemistry results suggested impairments due to elevated nutrient
enrichment, ammonia and temperature. In addition, adiesel fuel spill occurred earlier in the summer when atrain
engine was damaged and fuel seeped into atile that discharged to the stream.

Redhorse suckers and northern pike were relatively common in this reach of Tymochtee Creek. Improvementsin
upstream portions of the watershed to lessen sediment load and improve habitat function will help to maintain the
pike population and possibly alow for repopulation further upstream. Redhorse suckers, as a group, are sensitive
to siltation. Their occurrence was associated with midchannel areas of relatively clean rubble due to the
redistribution of fine sediment to stream margins during high flow events.
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Table 1A continued.

Sandusky River - Mexico Aquatic Life Attainment Status

(dst. Tymochtee Cr. to ust. Honey Cr. A i

excluding mainstem) Total Full Partial NON sSessmen
Unit Score

AU# 04100011 070 # % # % # %

Sites < 50mi? drainage area 13 6| 46 3] 23 41 31

Miles of assessed streams with 10| 41| s | 59| 59| - - 56

> 50mi? and < 500mi? drainage area

Comments

Impediments to full attainment of applicable aguatic life uses within the assessment unit can be largely attributed
to agricultural practices within the watershed. Sedimentation and substrate embeddedness were the most common
impacts where aguatic life use attainment was not fully met. Minimal sustained flow during the summer months
also limited pool depths and availability of riffle habitat at some sites. The channelizing of streams, removal of
riparian trees and field tiling to facilitate drainage have reduced the volume of water present during dry weather
periods. Many of the sampled locations had slow current which keeps eroded sediment trapped within the stream
channel. Additionally, the lack of water movement can exacerbate impacts from organic loading and nutrient
enrichment by limiting reaeration of the stream.

Thorn Run appeared to be impaired by enrichment/low dissolved oxygen in addition to reduced habitat quality. A
likely source is poorly treated sewage from failed on-lot septic systemsin the Village of McCutchenville.

An impact to the macroinvertebrate community in Sycamore Creek at RM 3.8 was noted but a cause was not
readily apparent. The stream did not appear to be excessively effected by enrichment, rather, the impact may have
been aresponse to low level chronic toxicity. Possible sources include alingering impact from the Kirby tire fire,
agricultural runoff and degraded water quality from point and/or nonpoint sources in the Village of Sycamore.
Additional sampling is needed to determine if the condition has persisted and to identify a cause(s).
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Table 1A continued.

Honey Creek Aquatic Life Attainment Status

AU# 04100011 080 Total Full Partial NON | fisesgnent
# % # % # %

Sites < 50mi? drainage area 19 8| 42 41 21 71 39

Miles of assessed streams with 332|182| 55| 79| 24| 71| 21 62

> 50mi? and < 500mi? drainage area

Comments

Thefailure of streams within the assessment unit to attain applicable aguatic life uses and water quality criteria
can be largely attributed to either agricultural practices within the watershed or point source pollution loadings.
Sedimentation, enrichment/low dissolved oxygen and substrate embeddedness were the most common impacts
where aquatic life use attainment was not fully met. Many of the sampled locations had slow current which keeps
eroded sediment trapped within the stream channel. Minimal sustained flow during the summer months also
limited pool depths and availability of riffle habitat at some sites. The channelizing of streams, removal of
riparian trees and field tiling to facilitate drainage have reduced the volume of water present during dry weather
periods. Levels of phosphorusincrease substantially in Honey Creek through the zone that includes New
Washington, Attica and Bloomville. The mgjority of phosphorus appears to originate from the Attica Wastewater
Treatment Plant (WWTP).

Sediment sampling was conducted in Honey Creek at TR 173 (RM 18.05). Results for metals ranged from
dightly elevated to extremely elevated and severa values were considered above toxic levels. The substrate was
almost entirely bedrock and only a very small amount of sediment was found in an isolated eddy. The results
were unexpected and difficult to explain, but, because of the small quantity of sediment at the site, it should not
have significant ecological impact.

Aquatic Life Attainment Status
Sandusky River - Tiffin

(dst. Honey Cr. to ust. Wolf Cr.
excluding mainstem)

Total Full Partial NON Assessment
Unit Score

AU# 04100011 090 # % # % # %

Sites < 50mi? drainage area 8 1 13 2| 25 5 62

Miles of assessed streams with - - - - - - . 50
> 50mi? and < 500mi? drainage area

Comments

Thelack of aquatic life use attainment at all but one site within the assessment unit can be largely attributed to
agricultural practices within the watershed. There are no regulated point sources located in the assessment unit.
Sedimentation, enrichment/low dissolved oxygen and elevated bacteria levels were a concern along with the low
water levels that were encountered during the sampling period. The channelizing of streams, removal of riparian
trees and field tiling to facilitate drainage have reduced the volume of water present during dry weather periods.
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Table 1A continued.

Sandusky River Mainstem Aquatic Life Attainment Status

(mainstem exceeding 500mi2drainage A i

area) Total Full Partial NON SSESSmen
Unit Score

AU# 04100011 001 # % # % # %

Assessed Miles with 43.0 | 36.0 83| 7.0 17 - - Not

> 500 mi? drainage area applicable

Comments

Two impounded areas failed to meet the WWH use. The Ella St. dam (RM 42.0) exists to supply drinking water
for the City of Tiffin. The St. Johns dam (RM 50.2) allows for small boat recreation, but severely impairs the
attainment of the designated WWH use. Both impounded areas were similarly effected by heavy siltation, limited
habitat and alack of discernible flow. Sincethe Ella St. dam is necessary and its removal is not a possibility, an
impounded Modified Warmwater Habitat use (MWH) is appropriate. Biological communitiesin the impounded
reach met thisuse. The recreational use provided by the St. Johns dam is not sufficient justification for
recommending the MWH use. Biological sampling in the St. Johns dam failed to attain the designated WWH
aquatic lifeuse. Currently plans are being made for removal of the dam which would result in significant
improvement in aguatic life use attainment. Very few water quality problems were documented in the assessment
unit, however, urban stormwater is a concern as a source of recreational impairment. A storm on July 24, 2001
apparently produced enough rain to activate combined sewer overflows (CSOs) in Tiffin and elevated bacteria
counts were subsequently documented. The associated ammonia and phosphorus concentrations were also higher.

Pesticide scans indicated that insecticides used on crops were a concern in several areas. The compound dieldrin
was detected in both the Ella St. and St. Johns dam pools on the Sandusky River. The level at both sites exceeded
toxicity guidelines.
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Table1B. Aquaticlifeuseattainment statusof the Sandusky River basin, June-October, 2001. 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 (IBI, Mlwb) and
macroinvertebrate (1Cl) communities. TheQualitative Habitat Evaluation Index (QHEI)
isameasure of the ability of the physical habitat to support biological communities.

River Mile IBI Mlwb ICI* QHEI Attainment Comments
I nvertebrate/Fish Status’

Sandusky River

Eastern Corn Belt Plains (ECBP) - WWH Use Designation
127.8/127.8 36™ 7.5* 42 82.0 Partial TR 13, Lower Leesville Rd.
120.8/120.0 3 7.1* 48 57.0 Partial  CR 55, Locust Grove Rd.
116.2/114.9 40 7.6* 48 60.5 Partidl TR 82, Kiess Rd.
111.2/111.2 24 6.0 22 44.0 NON  Ust. Bucyrus WWTP
110.4/110.4 36™ 7.2 18 75.0 Partial CR 121, Kerstetter Rd.
105.8/103.7 37 9.0 VG 745 Full TR 128, Shupp Rd.
98.7/98.7 44 9.0 44 825 Full SR231
93.8/93.8 32 82" 48 67.0 Partiadl TR 128
90.3/90.3 44 9.0 54 66.0 Full TR124
83.3/85.0 43 82" 46 59.0 Full CR55
78.4/77.9 48 81" 44 715 Full CR121
72.0/72.1 52 9.3 52 76.5 Full TR 40 (Parker Bridge)
65.0/65.1 53 85 E 76.0 Full CR16
57.4/57.3 48 8.7 48 60.5 Full CR9
52.2/52.2 43 7.5 12* 50.0 NON  Walnut Grove Campground
47.7/147.8 54 103 54 85.0 Full CR90
46.8/46.8 53 9.7 48 84.5 Full From CR 90

Eastern Corn Belt Plains (ECBP) - MWH Use Designation (Recommended)

43.0/43.0 46 7.3 NA 57.0 Full US224

Eastern Corn Belt Plains (ECBP) - WWH Use Designation
41.8/41.9 57 101 42 76.0 Full EllaSt.
38.9/38.9 54 10.7 50 87.0 Full Ust. Tiffin WWTP
36.4/36.5 50 9.9 36 84.5 Full CR38

Paramour Creek

6.3/6.3
4,8)---

Eastern Corn Belt Plains (ECBP) - WWH Use Designation
26* NA  20* 35.0 NON TR 176, Finnegan Rd.
28* NA 30.0 (NON) SR61

11
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Table 1B continued.

River Mile IBI Mlwb ICI* QHEI Attainment Comments
I nvertebrate/Fish Status’
Paramour Creek (continued.)
---12.9 - Far* (NON)  Krichbaum Rd.
15/1.5 20  3.6* G 53.0 NON TR 48, Nazor Rd.

Paramour Creek tributary @ RM 5.13 (PPG trib.)

Eastern Corn Belt Plains (ECBP) - WWH Use Designation
3.713.7 36™ NA 30* 39.0 Partial  PPG park, Ust. outfall trib.
0.2/0.2 26* NA MG 375 NON TR 228, Hook Rd.
Paramour Creek tributary @ RM 2.88 (East Crestline Creek)

Eastern Corn Belt Plains (ECBP) - WWH Use Designation
0.1/0.1 20* NA F* 61 NON TR 167, Cayer Rd.
Paramour Creek tributary @ RM 1.92 (Westerly Creek)

Eastern Corn Belt Plains (ECBP) - WWH Use Designation

24/2.4 34* NA 12 60.0 NON  Patterson St.
Allen Run
Eastern Corn Belt Plains (ECBP) - WWH Use Designation
12/1.2 42 NA MG®™ 485 Full CR 35, Crestline (Boyer) Rd.
L oss Creek
Eastern Corn Belt Plains (ECBP) - WWH Use Designation
4.6/4.6 26* NA  Far 54.0 NON SR 598
10111 38" NA G 75 Full TR 44, Biddle (Dice) Rd.

Loss Creek tributary @ RM 2.98 (South Fork L oss Creek)

Eastern Corn Belt Plains (ECBP) - WWH Use Designation
0.1/0.1 20* NA G 61 NON TR 178, Loss Creek Rd.
Sandusky River tributary @ RM 122.09 (East North Robinson Run)

Eastern Corn Belt Plains (ECBP) - WWH Use Designation
0.9/0.8 40 NA G 64 Full CR 49, Remlinger Rd.
Sandusky River tributary @ RM 121.19 (West North Robinson Run)

Eastern Corn Belt Plains (ECBP) - WWH Use Designation

0.2/0.2 40 NA G 55.5 Full TR 45, Stetzer Rd.
GrassRun

Eastern Corn Belt Plains (ECBP) - MWH Use Designation (Recommended)
10.6/10.6 26 NA P* 195 NON  CR 330, Lincoln Highway
8.4/9.1 34 NA P* 315 NON FromCR?2

12
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Table 1B continued.

River Mile IBI Mlwb ICI* QHEI Attainment Comments
I nvertebrate/Fish Status’

Grass Run (continued)

Eastern Corn Belt Plains (ECBP) - WWH Use Designation
3.4/3.4 46 NA G 59.5 Full TR59
Gray EyeRun

Eastern Corn Belt Plains (ECBP) - WWH Use Designation
1.3/1.3 44 NA G 45 Full SR231
Broken Sword Creek

Eastern Corn Belt Plains (ECBP) - MWH Use Designation (Recommended)

---132.6 G (Full) TR 53, Dickson (Lightsburg)
30.3/30.3 36 NA G 30.5 Full TR 20, Beck (Kirkpatrick) Rd.
27.9/127.9 30 G 315 Full CR 78, Ridgetown-Annapolis
25.5/25.5 26 6.8 54 20.0 Full TR 41, Schwemley Rd.
Eastern Corn Belt Plains (ECBP) - WWH Use Designation

19.7/16.7 28 74  30* 52.5 NON  Holmes Center Rd./ Bethel Rd.
12.3/12.3 38™ 8.8 38 67.0 Full US 30, Lincoln Highway
10.5/10.5 40 81" 42 67.5 Full TR 10/11, County Line Rd.
4.8/3.9 41 7.6* 48 65.5 Partidl CR 55/ CR 56
0.9/0.6 47 9.1 46 76.0 Full CR62
Red Run

Eastern Corn Belt Plains (ECBP) - LRW Use Designation (Recommended)
---/0.5 F (Full)  CR 139, Henry Cooper Rd.
Brandywine Creek

Eastern Corn Belt Plains (ECBP) - LRW Use Designation (Recommended)
3.3/3.3 12* NA P* 375 NON CR 31, Spore-Brandywine Rd.

Eastern Corn Belt Plains (ECBP) - MWH Use Designation (Recommended)
1.6/1.6 24 NA P* 275 NON TR 30, Temple Rd.
Indian Run

Eastern Corn Belt Plains (ECBP) - MWH Use Designation (Recommended)
3.5/35 26 NA P* 33.0 NON CR47

Eastern Corn Belt Plains (ECBP) - WWH Use Designation

0.9/1.0 26* NA MG® 440 NON TR137

13
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Table 1B continued.

River Mile IBI Mlwb ICI* QHEI Attainment Comments
I nvertebrate/Fish Status’

Little Sandusky River
Eastern Corn Belt Plains (ECBP) - WWH Use Designation

---/10.4 P* (NON)

9.4/9.4 24* NA  VP* 32.0 NON CR 67, Morra-Kirkpatrick Rd.
7.0/8.6 20* NA F* 37.0 NON TR 68, Wyandot-Marion Rd.
---/6.5 F* (NON)

1.3/1.4 26~ 51 34 505 NON CR113

Little Sandusky River Tributary @ RM 8.93
Eastern Corn Belt Plains (ECBP) - MWH Use Designation

---12.6 20* NA 185 (NON) CR 90, Goodnow Rd.
Honey Run

Eastern Corn Belt Plains (ECBP) - WWH Use Designation
---12.4 MG (Full) TR128
0.5/0.5 12* NA G 43.0 NON CR 126
Rock Run

Eastern Corn Belt Plains (ECBP) - WWH Use Designation
4.0/4.0 34* NA F* 36.0 NON TR124
0.9/0.9 30* NA MG® 57.0 Partidl TR51
Negro Run

Eastern Corn Belt Plains (ECBP) - WWH Use Designation
2.9/2.9 44 NA VG 59.0 Full CR128
0.5/0.5 42 NA G 575 Full CR124

Spring Branch

Eastern Corn Belt Plains (ECBP) - WWH Use Designation
1.2/1.2 38 NA VG 54 Full TR136

Sugar Run

Eastern Corn Belt Plains (ECBP) - WWH Use Designation
0.6/0.6 34* NA G 64.0 Partidl SR 67
Layton Ditch

Eastern Corn Belt Plains (ECBP) - WWH Use Designation
0.4/0.3 26* NA F 57.0 NON CR37
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Table 1B continued.

River Mile IBI Mlwb ICI* QHEI Attainment Comments
I nvertebrate/Fish Status’
Tymochtee Creek
Eastern Corn Belt Plains (ECBP) - LRW Use Designation (Recommended)
---/53.2 F (Full)  CR 88, Pleasant Hill Rd.
Eastern Corn Belt Plains (ECBP) - WWH Use Designation
49.3/49.3 22* NA VP* 470 NON CR 213, Man St
47.2/46.9 26 6.0 34 455 NON CR 30, Osbun Rd.
42.8/43.0 28 b.7* 44 55.0 NON TR 64, Fail Rd.
40.8/40.8 31*  7.1* 38 68.0 Partidl SR 67
34.0/34.0 31* 73* MG 405 Partiadl TR 97
26.2/25.8 32*  7.0* 44 56.5 Partiadl SR 53
19.6/19.4 33 7.3 38 57.0 Partiadl TR 49
13.7/15.6 36™  6.6* 40 54.5 Partid TR 42/ TR 44
8.1/7.8 45 9.1 48 75.0 Full SR 199
4.7/14.7 40 83 VG 610 Full SR 103
Prairie Run
Eastern Corn Belt Plains (ECBP) - LRW Use Designation (Recommended)
--14.1 P (Full)  CR 63, Schreck Rd.
Eastern Corn Belt Plains (ECBP) - MWH Use Designation (Recommended)
1.0/1.0 26 NA MG 320 Full TR 31, Agosta-Meeker Rd.

Thompson Ditch
Eastern Corn Belt Plains (ECBP) - MWH Use Designation

1.5/--- 32 NA 16.5 (Full)  Adj.CR 35,
Enoch Creek

Eastern Corn Belt Plains (ECBP) - WWH Use Designation
1.6/2.0 28* NA F* 36.5 NON CR 29, DeCliff Rd.
Carroll Ditch

Eastern Corn Belt Plains (ECBP) - MWH Use Designation
1.0/1.0 26 NA F 16.0 Full  CR 30, Osbun Rd.
Pawpaw Run

Eastern Corn Belt Plains (ECBP) - WWH Use Designation
8.9/8.9 28* NA P* 28.5 NON TR235
6.0/6.0 22* NA F* 61.0 NON CR 255/18, Marion-Hardin Rd.
0.6/0.6 26* - MG™® 680 NON TR 24, Fail Rd.
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Table 1B continued.

River Mile IBI Mlwb ICI* QHEI Attainment Comments
I nvertebrate/Fish Status’

Little Tymochtee Creek (upper)
Eastern Corn Belt Plains (ECBP) - MWH Use Designation (Recommended)

13.5/135 30 NA P* 26.0 NON TR 104
10.0/10.0 30 NA F FULL TR 24, Rager Rd.
Eastern Corn Belt Plains (ECBP) - WWH Use Designation
7.4/7.4 26* NA MG®™ 500 NON CR 215, County Line Rd.
4.0/4.1 34 5.6 28* 53.5 NON CR93
Warpole Creek
Eastern Corn Belt Plains (ECBP) - MWH Use Designation (Recommended)
15/15 36 NA MG 330 Full TR58
Lick Run

Eastern Corn Belt Plains (ECBP) - WWH Use Designation
1.3/1.3 32* NA MG® 495 Partidd CR97
Little Tymochtee Creek (lower)
Eastern Corn Belt Plains (ECBP) - LRW Use Designation (Recommended)

---/10.3 P* (NON) TR49

Eastern Corn Belt Plains (ECBP) - WWH Use Designation
6.9/6.9 26* NA F* 46.5 NON CR44
0.9/1.0 24 6.0* G 415 NON CR29
Spring Run

Eastern Corn Belt Plains (ECBP) - WWH Use Designation
5.3/5.4 28* NA F* 315 NON  Muncie St.
3.7/13.7 20* NA P* 49.0 NON  From TR 100 at Quarry Rd.
County Ditch # 32 (05-303)

Eastern Corn Belt Plains (ECBP) - WWH Use Designation
0.2/0.1 26* NA P* 33.0 NON SR 199

Poverty Run (05-302)
Eastern Corn Belt Plains (ECBP) - WWH Use Designation

--[4.7 MG (Full)  County Line Rd.
3.0/3.1 42 NA MG 405 Full TR 11, Poverty Run Rd.
Thorn Run

Eastern Corn Belt Plains (ECBP) - WWH Use Designation
2.9/2.9 22* NA MG® 295 NON CR5
1.0/0.9 24* NA F* 44.0 NON SR53
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Table 1B continued.

River Mile IBI Mlwb ICI* QHEI Attainment Comments
I nvertebrate/Fish Status’
Thorn Run (continued)
5.3/--- 22* NA 42.0 (NON) TR30
3.7/35 24* NA MG® 235 NON SR 103
2.0/1.9 30* NA MG® 520 Partidl CR 16

Taylor Run Tributary @ RM 2.49 (West Branch Taylor Run)
Eastern Corn Belt Plains (ECBP) - MWH Use Designation (Recommended)

---13.3 MG (FULL) SR67
Sycamor e Creek

Eastern Corn Belt Plains (ECBP) - MWH Use Designation (Recommended)
22.0/22.0 28 NA G 385 Full CR5
18.9/18.9 26 NA G 46.0 Full TR 37, Kennedy Rd.
13.0/14.3 38® 75 46 56.0 Full SR 103
9.2/9.1 32 59* G 55.0 Partiadl TR 10/ 11, County Line Rd.
7.3/6.9 40 8.1 G 58.0 Full SR231

Eastern Corn Belt Plains (ECBP) - WWH Use Designation

4.9/5.1 40 6.4* G 65.0 Partidl SR 103/ 231
3.6/3.8 46 90  28* 84.0 Partid SR 67, Kilborn St.
0.4/0.4 44 8.4 48 70.0 Full CR37

Sycamore Creek Tributary @ RM 12.92 (Spring Creek 05-075)
Eastern Corn Belt Plains (ECBP) - WWH Use Designation

5.7/5.7 40 NA MG 215 Full  CR 27, Carey Rd.
Greasy Run
Eastern Corn Belt Plains (ECBP) - WWH Use Designation
1.6/1.6 34* NA G 43 Partiadl TR 136
Mile Run
Eastern Corn Belt Plains (ECBP) - WWH Use Designation
3.5/35 38" NA G 51.5 Full  SR67
0.3/0.3 32* NA G 66.5 Partiad CR 37
3.0/31 42 NA MG 405 Full TR 11, Poverty Run Rd.
Honey Creek
Eastern Corn Belt Plains (ECBP) - WWH Use Designation
41.7/41.7 32* NA G 55.5 Partial TR 73, Waynesburg-Tiro Rd.
38.4/38.4 32* NA G 51.0 Partidl TR 67, Young Rd.
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Table 1B continued.

River Mile IBI Mlwb ICI* QHEI Attainment Comments
I nvertebrate/Fish Status’

Honey Creek (continued)
Eastern Corn Belt Plains (ECBP) - MWH Use Designation (Recommended)

34.1/34.1 28 7.3 32 325 Full TR 85, Bigham Rd.
32.2/30.9 32 6.7 42 27.0 Full TR 13, County Line Rd.
Eastern Corn Belt Plains (ECBP) - WWH Use Designation

25.1/25.1 32 51 30* 51.0 NON TR 79, Slessman Rd.

18.1/18.2 32*  6.7* 42 58.5 Partid TR 173, Cemetery Rd.

14.8/14.6 32 76 VG 620 Partid TR 58, Center Rd.

12.5/12.4 44 9.2 38 74.5 Full SR 67/ 100

6.6/6.6 46 9.3 E 76.5 Full TR 58, Center Rd.
Eastern Corn Belt Plains (ECBP) - MWH Use Designation (Recommended)

0.2/1.1 45 7.4 G 52.5 Full CR19

Honey Creek Tributary @ RM 41.3 (Tiro Creek)
Eastern Corn Belt Plains (ECBP) - MWH Use Designation (Recommended)
---10.7 P (NON) TR 190, Hammond Rd.
Honey Creek Tributary @ RM 32.84 (Celery Creek)
Eastern Corn Belt Plains (ECBP) - MWH Use Designation (Recommended)
---/5.6 P (NON) TR 14, BaseLineRd. (ust. trib.)
--12.2 VP (NON) TR 30 (ust. trib.)
Brokenknife Creek
Eastern Corn Belt Plains (ECBP) - MWH Use Designation (Recommended)

5.1/5.1 30 NA G 250 Full TR 133, McCarthy Rd.
Eastern Corn Belt Plains (ECBP) - WWH Use Designation
1.0/1.0 30* NA G 56.5 Partiadl TR 13, County Line Rd.
Aicholz Ditch
Eastern Corn Belt Plains (ECBP) - MWH Use Designation (Recommended)
3.9/3.9 28 NA P* 285 NON CR 23, Scipio Siding Rd.
Eastern Corn Belt Plains (ECBP) - WWH Use Designation
2.5/2.4 38" NA G 425 Full TR 77, Cooper Rd.
Silver Creek

Eastern Corn Belt Plains (ECBP) - LRW Use Designation (Recommended)
---/10.6 VP (NON) SR 4, Columbus-Sandusky Rd.

18



EAS/2003-4-6 2001 Sandusky River TSD May 21, 2003

Table 1B continued.

River Mile IBI Mlwb ICI* QHEI Attainment Comments
I nvertebrate/Fish Status’

Silver Creek (continued)

Eastern Corn Belt Plains (ECBP) - WWH Use Designation
7.717.7 36™ NA MG 465 Full CR 58/ 14, County Line Rd.
4.1/4.1 26* NA MG 315 NON SR 19, Bucyrus Clyde Rd.
Silver Creek Tributary @ RM 0.72 (Slee Ditch 05-213)

Eastern Corn Belt Plains (ECBP) - WWH Use Designation

0.1/0.1 44 NA G 51.5 Full At mouth
Buckeye Creek
Eastern Corn Belt Plains (ECBP) - WWH Use Designation
2.7/2.6 46 NA MG  58.0 Full TR 10/ 11, County Line Rd.
0.4/0.8 46 NA G 84.0 Full TR17

Van Meter Creek
Eastern Corn Belt Plains (ECBP) - MWH Use Designation (Recommended)

1.7/1.7 32 NA G 47.0 Full TR 151, Infirmary Rd.
BellsRun
Eastern Corn Belt Plains (ECBP) - WWH Use Designation
0.1/0.2 22* NA F* 54.5 NON SR53
Gibson Creek
Eastern Corn Belt Plains (ECBP) - WWH Use Designation
0.3/0.4 32* NA MG  46.0 Partial  Sycamore
Rock Creek
Eastern Corn Belt Plains (ECBP) - WWH Use Designation
8.4/ 8.3 32* NA F* 49.0 NON CR16
4.0/ 4.0 38® 81" 50 76.0 Full TR 201, Old Attica Rd.

East Branch Rock Creek
Eastern Corn Belt Plains (ECBP) - WWH Use Designation

- 4.2 NA F* (NON) SR67
0.1/01 32* NA F* 575 NON At mouth
Willow Creek
Eastern Corn Belt Plains (ECBP) - MWH Use Designation (Recommended)
3.0/3.0 22* NA MG 35 NON TR 15, Morrison Rd.
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Table 1B continued.

River Mile IBI Mlwb ICI* QHEI Attainment Comments
Invertebrate/Fish Status’
Morrison Creek
Eastern Corn Belt Plains (ECBP) - MWH Use Designation (Recommended)
---/11.4 P* (NON) SR 18
9.4/9.4 32 NA P* 34 Partial TR 175, Coffman Rd.
Eastern Corn Belt Plains (ECBP) - WWH Use Designation
24/2.4 34* NA MG 550 Partial TR 15, Morrison Rd.1.5/1.5
Ecoregion Biocriteria: E. Corn Belt Plains (ECBP)
INDEX - Site Type LRW MWH MWH WWH EWH
channel |impounded
modified
IBl Headwater - Wading/ Boat 18/18 24/24 -/30 40/ 42 50
MIwb Wading/ Boat 4.0/4.0 6.2/5.8 -/6.6 8.3/8.5 9.4/ 9.6
ICl 8 22 - 36 46

* 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  Narrativeevaluation used in lieu of ICI (E=Exceptiona; G=Good; MG=Marginally Good; F=Fair; P=Poor).
b Use attainment status based on one organism group is parenthetically expressed.

N/A Not Applicable. The MIwb is not applicable to headwater sites.
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Thefigure (Figure 1A) below is afirst look at the basin wide condition of streamsin the Sandusky
basin. A lower drainage arealimit of 20 mi® was set for the data used since this is the minimum
drainage area for a wadeable stream. This size stream also tended to have water in the channel
unlike many of the smaller drainage sites. An upper limit of 500 mi? excludes the mainstem
Sandusky sites downstream from Tymochtee Creek. The horizontal line in each graph isthe index
score for WWH attainment. Thetwo vertical lines accentuate the principal conclusions made from
thedata. First, note that the sites with drainage areas of greater than about 225 mi? generally met
WWH expectations. Secondly, nearly all of the sites between 20 and 50 mi? had subpar fish results.
Results for both organism groups from sites of between 50 mi? and 225mi? are mixed.

Overall, themacroinvertebrate community met expectationsat ahigher frequency than did either fish
index at sites of lessthan 225 mi®. The macroinvertebrates tend to score better than the fish when
water chemistry is acceptabl e but the macrohabitat is degraded. Additional substantiation of thisis
that there are anumber of poor habitat sites (triangles on the graphs) where the macroinvertebrates
met WWH expectations. Conversely, none of the poor habitat sites had IBI or MIwb scores that
attained. Few of the IBI scores and none of the MIwb scores for sites between 20 mi? and 50 mi?
attained or exceeded the WWH criterion. Degraded habitat was the most pervasive cause although
nutrients certainly negatively effected certain of the sites. The assessment unit summaries provide
more site specific appraisals of causes and sources. Even the sites with good habitat were effected
due to low flow conditions and sedimentation. The sites between 50 mi? and 225 mi? were more
predictable in terms of habitat condition positively effecting the fish community. Thiswas likely
duetoincreased flow which provided increased pool depthsand improved thefunctioning of various
cover types to support a greater diversity of fish species.

The information presented in Figure 1A isinstructive as to where restoration activities might best
be directed. First, funds do not need to be spent to improve conditions in areas where the drainage
areaexceeds 225mi?. Thesesitesarelargely already meeting ecoregion expectationsfor aquatic life
and should continue to do so unless new impacts (i.e., additional WWTP loadings, drainage
improvements) are introduced. Preservation of existing riparian areas would be beneficia in
maintaining healthy biological communities.

A second conclusion is that the efforts to improve habitat in stream segments with drainage areas
between 50 mi? and 225 mi? should result in better fish communities. A benchmark would be to
restore the stream habitat so that a QHEI score of at least 60 is achieved. Nutrient sources should
also be addressed where it has been noted in the assessment unit summaries to benefit both
biological communities and recreational use concerns.
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Figure 1A Biological index scores of 20 mi? to 500 mi? drainage area sites in the 2001
Sandusky River study area as related to habitat quality. Corresponding ICl scores are
used where narrative eval uations were made based on qualitative sampling results.
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Thirdly, the 20 mi? to 50 mi? siteswere, asagroup, severely impacted. Many of these siteswere on
waterways that are being maintained to facilitate drainage of agricultural fields. Assuch, Modified
Warmwater Habitat or Limited Resource Water aquatic life uses were recommended where
warranted for streams in which the 2001 sampling effort was the first occasion for Ohio EPA to
evaluate biological communities and habitat conditions.  Some improvement in the
macroinvertebrate community could be realized by limiting nutrient loadings but fish populations
are unlikely to improve much given the alteration of the flow regime that has occurred to facilitate
agricultural operations and the effects of sedimentation and substrate embeddedness.

Different imprints of pollution attributable to urban nonpoint source runoff and CSOs on the
Sandusky River above the confluence of Tymochtee Creek versus agricultural related toimpactson
Tymochtee Creek are apparent in the fish and macroinvertebrate sampling results (Figure 1B). The
two stream segmentsdrain similarly sized areas. Inthe case of the Sandusky River the impact from
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Figure 1B. 2001 Tymochtee Creek and the Sandusky River fish (IBI and MIwb) and
macroinvertebrate (1CI) community condition by drainage area.
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CSOs was severe but impaired a relatively short reach of the stream. Tymochtee Creek was
impacted by sedimentation and habitat degradation associated with agricultural practicesthroughout
thebasin. Thefish (1Bl and MIwb) and macroinvertebrate (1CI) graphs show asimilar tendency for
the lower performing index scores in Tymochtee Creek compared to the Sandusky River with the
exception of the Sandusky River immediately downstream from the CSOs. The impact on
Tymochtee was evident in the drainage area range of 16 to 210 mi. The lower reaches of both
streamsrecorded similar biological index scoresand met the WWH use. Thisexampledemonstrates
how the three factors used to define degree of impact effecting streams function independently.
Magnitude, frequency and duration all contribute to the severity of an impact. The urban impacts
in the city of Bucyrus were severe but impaired biological function in much less of the stream
downstream. In the case of the agricultural impacts seen on Tymochtee Creek, the effect was not
as great in magnitude but was pervasive and relatively constant. Approximately 40 miles of
Tymochtee Creek were negatively effected by land use impacts versus less than three miles of the
Sandusky River related to CSOs.

There were alimited number of streamsin which nutrient enrichment and/or organic loadings were
the significant causes of impairment to aquatic life. The Sandusky River was impacted by CSOs
within the city of Bucyrus. Westerly Creek received excessive loadings from residential septic
systems, urban runoff and the Crestline WWTP. Brandywine Creek was in poor condition due to
a hog manure spill from the Liberty Lean Farm. The Little Sandusky River was impacted by
individual septic systems within the village of Morral. A grey water discharge and poor
macroinvertebrate community condition were noted at RM 13.5 on Little Tymochtee Creek (upper
trib.). Insufficiently treated sewage from septic systems within the village of Meeker was a
significant contributor to the poor biological resultsrecorded for Tymochtee Creek at RM 49.3. The
Carey WWTP was apparently discharging excessive level s of nutrientsand/or organic material into
County Ditch #32. Spring Run was impacted by several sources including the Carey WWTP (via
County Ditch #32), stormwater runoff from the BUDD Co., urban runoff associated with the city of
Carey and an oil spill which occurred prior to the 2001 sampling period. Celery Creek and Tiro
Creek appeared to be overwhelmed with nutrients and/or organic material due to the intensive row
crop agricultural activitiesin thewatershed. Thefish community in Silver Creek at RM 4.1 seemed
to be recovering from the effects of arelease of an unknown acutely toxic or oxygen demanding
substance. Excessive nutrient enrichment was indicated in Willow Creek and Morrison Creek.

Previous Ohio EPA surveys of waters within the study area date back to 1974. Initial monitoring
relied heavily on water chemistry results and was directed at evaluating municipal WWTP and
combined sewer overflow (CSO) impacts. The Sandusky River downstream from Bucyrus, Spring
Run downstream from Carey and Paramour Creek downstream from Crestline were found to be
severely impacted. Whileimpacts were still evident at all three of these locations, the severity was
much reduced in 2001, particularly in terms of bacteriological contamination.

The first comprehensive sampling to evauate the condition of fish and macroinvertebrate
communitiesin the Sandusky River mainstem from the headwatersto Wolf Creek occurred in 1979
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and 1981. In this survey, both organism groups showed significant impact downstream from
Bucyrus and to alessor degree downstream from Paramour Creek and the city of Upper Sandusky.
Evidenceof degradation related to CSOsand the BucyrusWW TP extended for approximately twelve
miles. No significant impact was associated with the Tiffin WWTP based on sampling conducted
in 1981, however, impoundments were identified has negatively affecting stream biota.

The next comprehensive assessment of the mainstem was conducted in 1990. Asin past years,.
discharges from Bucyrus CSOs were identified by the Ohio EPA as a significant source of organic
load to the Sandusky River. Improvement was noted in the macroinvertebrate community asaresult
of upgrades to the Bucyrus WWTP. A decline in the fish community documented between RMs
92.1 aand 81.3 in 1990 compared with the earlier survey was attributed to sedimentation and
embeddedness of the stream bottom. Higher fish community scores were recorded within and
downstream from Tiffin compared to 1981. Improvements to the WWTP and reduced CSO
discharges were credited with the improvements in the fish community in 1990.

In general, the 2001 Sandusky River survey demonstrated improvement in the quality of both fish
and macroinvertebrate communities. For example, an overall increase in the IBI scores between
1979 and 2001 can be seenin the 1BI scoresrecorded during the period ( Figure 1C). BucyrusCSOs
continued to affect biological performance, and the fish community at RM 93.8 appeared to be
affected by siltation and nutrients. The remaining downstream sampling locations recorded 1Bl
scoresthat exceeded the WWH criterion, amarked improvement compared to the 1979/1981 scores
when only two of eleven sitesin this reach met or exceeded the criterion.
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Figure 1C. Longitudinal trend of the Index of Biotic Integrity (1BI) in the Sandusky River

between 1979 and 2001.
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Recreational Uses

A total of 222 samples were submitted for fecal coliform analysis and most sites had separate
samples collected at two-week intervals. A total of 61 (28%) exceeded the average PCR criterion
of 1,000/100 ml, 27 (12%) exceeded the maximum PCR criterion of 2,000/100 ml and 13 (6%)
exceeded an extremely elevated level of 10,000/100 ml. One site, Little Tymochtee Creek (lower
trib.) at County Rd. 29, had extremely elevated counts in both samples. This stream flows through
a pasture and the livestock have direct access to the water.

Extremely elevated levels of bacteria were documented in the Sandusky River below the City of
Tiffin. The source was overflows from combined sewers that were activated during a rainstorm.
The Tiffin City Council approved a phased plan for separating combined sewersin January, 2002.
Another problem spot in TiffinisHoney Creek near its confluence with the Sandusky River. Atthis
location, the Honey Creek Subdivision has about 34 homes that are served by on-lot sewage
treatment systems and apparently some have overflowsthat are connected to astorm sewer tile. The
entire length of the Little Sandusky River had elevated bacterialevels and the source is overflows
from failed on-lot septic systemsin the Village of Morral. Other areas where failed septic systems
were aconcern aretheVillage of Meeker in Marion County, the Villages of Harpster and Marseilles
in Wyandot County, the Village of Republic in Seneca County and the Villages of Chatfield, Tiro
and Sulphur Springsin Crawford County. Westerly Creek inthe Village of Crestlinewasaconcern
because of a combined sewer overflow and asmall part of the municipal areathat isnot connected
to the sanitary sewer system.

Public Water Supplies
Therearefive communitiesin the study areathat use surface water asaraw source of drinking water.
Ohio American Water draws from the Sandusky River at RM 42.12 and supplies the City of Tiffin.
The City of Upper Sandusky uses an impounded reservoir to store water pumped from the
Sandusky River at RM 83.15 and also has an intake near the treatment plant at RM 82.90. The city
isinthe process of constructing anew up-ground reservoir to storeriver water. The City of Bucyrus
draws from the Sandusky River at RM 115.45 and pumps into up-ground reservoirs. The Village
of Atticadrawsfrom Honey Creek at RM 28.36 and pumpsinto an upground reservoir. TheVillage
of New Washington draws from Alum Ditch (tributary confluent with Brokenknife Creek at RM
5.50) and pumps into upground reservoirs. Water quality criteria established for a public water
supply (Administrative Code 3745-1-33) apply within 500 yards of an intake. The Sandusky River
a Ellast. (RM 41.84) wasthe only sitein the study areathat met thisrequirement. Nearly all of the
iron and manganese results exceeded Public Water Supply criteria, but since the treatment plant
employs alime softening process to remove hardness before distribution, it should not be an issue.

Sediment Quality

A total of 21 sediment sampleswereanalyzed for variousphysical and chemical properties. Physica
attributes measured included particle size distribution, % solids and % organic carbon. Most
locations sampled did not retain alot of sediment, except thosethat were channelized or impounded
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by dams. Where sediment was found, it consisted mostly of sand (median content was 62.4%).
Chemical attributes measured included metals, volatile and semi-volatile organic compounds,
pesticides and poly-chlorinated biphenyls (PCBs). Chemica quality of sediment is a concern
because many pollutants bind strongly to soil particles, are persistent in the environment and
accumulate in the food chain.

Sampleanalysisindicated elevated levels of certain metalsin urban areas. Although these elements
occur naturaly, many are extensively used in manufacturing and are the byproducts of human
activity. The Sandusky River below the City of Bucyrus is the area of greatest concern. Mercury
was documented at |evel s exceeding toxicity guidelines at three sites spanning more than 5 miles of
river. Mercury was even detected in the water column further downstream at levels exceeding the
human health criterion. The General Electric Lamp Plant in Bucyrus was identified as a major
source of mercury both released into the atmosphere and into the sanitary sewer. Using the sanitary
sewer to dispose of waste mercury isamajor concern, especially sincethe Bucyruscollection system
is60% combined and contains 16 combined sewer overflows. General Electric reported in an annual
Toxic Release Inventory that 49 pounds of mercury in 2000 and 19.8 pounds in 2001 were
discharged into the sewer. Other sources of mercury include burning of coal, manufacture of
batteries and production of chlorine gas and caustic soda. Paramour Creek below the Village of
Crestlinewasanother areaof concern mainly becausethe el ementscopper and zinc exceeded toxicity
guidelines.

The semi-volatile organic scans identified several compounds classified as polycyclic aromatic
hydrocarbons(PAHSs). Some of these have been documented to cause skin cancer inlab animalsand
are strongly suspected human carcinogens. They are byproducts of fossil fuel combustion and are
contained in creosote and coal tar. Levelsof PAHsin sediment collected from the Sandusky River
below the City of Bucyrus were identified as a problem by the Ohio EPA in 1990 (Biological and
Water Quality Study of the Sandusky River and Selected Tributaries, Technical Report EAS/1991-6-
2). The 2001 dataindicated that conditions have not changed, especialy in theriver ssgment where
combined sewer overflowsdischarge. Sycamore Creek below the Village of Sycamore had elevated
levels of PAHs dueto runoff from the Kirby Tirefire that erupted on August 21, 1999. Spring Run
below the Village of Carey wasimpaired by adiesel fuel spill that occurred on June 20, 2001 when
aWheeling and Lake Erie Railway engine was damaged and lost 2500 gallons of fuel.

Water Column Pesticide and Organic Compound Concentrations

Pesticide scansindicated that discontinued but environmentally persistent insecticidesformerly used
on crops were aproblem in several areas. The compound dieldrin was detected in both the Ella St.
and St. Johnsdam poolson the Sandusky River. Thelevel at both sites exceeded toxicity guidelines.
The compound heptachlor epoxide isabreak down product of the insecticide heptachlor and it was
reported at two sites sampled in Wyandot County.
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Little was detected in the volatile organic compound or PCB scans. The PCB test checksfor seven
Arochlor mixturesand all were below reporting limits, but this does not mean that low levelsare not
present. The Ohio Department of Health (ODH) issued an advisory in 1997 for the Sandusky River
limiting consumption of carp to one meal per week and channel catfish to one meal per month
because of PCB intissue samples. Theonly volatile organic compound detected wasasmall amount
of toluene below the City of Tiffin. Tolueneisused to enhance octane in gasoline and is commonly
detected in urban stormwater.

Fish Tissue

The Ohio Department of Health (ODH) issued a statewide fish consumption advisory in 1997
advising women of child bearing age and children six and under to eat not more than one meal per
week of any species of fish from waters of the state because of mercury concerns. For the Sandusky
River the advisory was extended to al individual slimiting Largemouth Bassat one meal per month.
Themeal advicefor carp isone per week and channel catfish one per month because of PCB levels.

Spills

At least 13 spillswere reported in 2001 that contributed to impacts on biological communities and
water quality of streams within the study area. It is likely that other pollutant releases went
unreported during thistime. The spillsprimarily involved theloss of petroleum productsor manure.
Additionally, alarge sewage bypass from the Upper Sandusky WWTP occurred when alift station
pump failed. Causes included accident, equipment failure, deliberate dumping and the land
application of manureduring or immediately prior to rain events. Spill investigationsresulting from
land applied manure that leached into field tiles in the Tymochtee Creek basin occured on March 7
at Devries Dairy, on November 9 at Corey Dairy and at Buckeye Egg on November 19. IntheLittle
Sandusky River basin, aspill wasreported by Macon Bacon on December 12. Inthe Broken Sword
Creek basin, spills were investigated at Liberty Lean Farm on May 14 and at Rossman Farms on
November 11.
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RECOMMENDATIONS

Current and recommended aquaticlife, water supply and recreational usesare presentedin Table 1C.
A number of the tributary streams evaluated in this study were originally designated for aquatic life
useinthe 1978 and 1985 Ohio WQS; others were previously undesignated. The current biological
assessment methods and numerical criteriadid not exist then. Thisstudy, asan objective and robust
use evaluation, is precedent setting in comparison to the 1978 and 1985 designations. Several
subbasin streams have been evaluated for thefirst time using a standardized biological approach as
part of thisstudy. Ohio EPA isobligated by a1981 public noticeto review and evaluate all aquatic
life use designations outside of the WWH use prior to basing any permitting actions on the existing,
unverified use designations. Thus, some of the following aquatic life use recommendations
constitute a fulfillment of that obligation.

The WWH aquatic life use designation for the Sandusky River should be maintained with the
exception of the area influenced by the Ella Street dam in Tiffin. A modified warmwater (MWH)
aquatic life use is recommended for the reach impounded by the Ella St. dam since it serves an
important public drinking water supply function. Use attainability analysis based on the 2001
biological and habitat results confirmed the appropriateness of the current aquaticlifeuse. Only two
areasof the Sandusky River mainstem did not meet the designated or recommended aquaticlifeuses.
The first was downstream from combined sewer overflows (CSOs) in the city of Bucyrus. The
second non-attaining segment was the seven miles of river impounded by the St. Johns dam. The
dam is scheduled for remova which will restore the natural flow regime to this reach of the
Sandusky River and permit reestablishment of warmwater lotic fish and macroinvertebrate
communities.

Use attainability analyses of small water courses resulted in the recommended designation of
Modified Warmwater Habitat (MWH) and Limited Resource Water (LRW) segments where poor
habitat quality was unlikely to improve in the foreseeable future. These streams were channelized
and maintained to facilitate agricultural activitiesand offered very limited habitat. Itisnot realistic
to expect typical WWH aquatic communities under these conditions. This survey isthefirst time
these habitat limited segments has been evaluated using biological and habitat data and does not
represent adowngrading of the previous WWH use which was based on unverified designationsin
the 1978 and 1985 water quality standards. Other small streams were impacted by habitat
maodification but retained the WWH usewhere recovery of natural habitat features such asawooded
riparian and multiple cover typeswas evident. Additional habitat improvement is possiblethrough
the application of management practices to limit soil loss and restore wooded riparian areas.
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Table 1C. Waterbody use designations for the Sandusky River 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 abiological field assessment are now
availableare displayed to theright of existing markers. Designated usesbased on results
other than Ohio EPA biological dataare marked with an circle (0). A delta()) indicates
a new recommendation based on the findings of this report.

Use Designations
Aquatic Life Water
Habitat Supply | Recreation
Water Body Segment
SIWIEIM|S|C|L]JP|A]|I|B]|P]|S
RIWWIW|S|IW|RIW|W|W|W|C |C
WIH|H[H|H|H[W] S[S]S R|R
N
Sandusky river - at RMs 18.05, 42.12, 82.9, 83.15 and 115.45 + o+ |+ +
-RM 42.0to RM 19.0 + | + + | + +
- RM 45.0to RM 42.0 (Ella St. dam) + at + | + +
- RM 47.8 (upstream from Tiffin) to RM 45.0 + 1 + + |+ +
-U.S. 30N (RM 82.1) in Upper Sandusky to RM * + + |+ +
- Beechgroverd. (RM 115.43) toU.S. rte. 30N + + |+ +
- al other segments * I *
Morrison creek - headwatersto RM 7.9 (CR 43) at x| x4+ x4
- al other segments *t sy | x4 *q
Willow creek ay xy | *y *q
Unnamed tributary (Willow creek RM 0.88) o o
Rock creek * 4 sy |4 *y
East branch * 4 sy |4 *y
Armstrong & Beighly ditch * * | * *
Carpenter ditch * * * *
Gibson creek * 4 xp |+ *q
Bellsrun *y N *q
Honey creek - at RM 28.35 o
- RM 37.3 (Scott Rd) to RM 28.3 (SR4) at x4 | x4+ *y
-RM 1.2 (CR 19) to RM 0.0 ay T oy
- all other segments *t sy | x4 * 4
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Table 1C (continued.)

Use Designations
Aquatip Life Water Recreation
Water Body Segment o oo
SIWIEIM|S|C|L]JP|A]|I'|B]|P]|S
RIWWIW|SIW|RIW|W[W|W|C |C
WIH|H[H|H|H[W] S[S]S R|R
Van Meter creek at x| x4 >4
Buckeye creek *y sy |4 *y
Silver creek - headwatersto RM 8.7 (Brillhart Rd.) at L ay
- all other segments *4 L * 4
Slee Ditch (Silver Creek RM 0.72) *4 xp | x4 * 4
Aicholtz ditch - headwatersto RM 2.8 (CR 12) a+ 4 |+ *p
- all other segments *4 x| x4 * 4
Kagy ditch * * * *
Bolinger ditch * * * *
Hedden ditch * * * *
Hooper ditch * * * *
Schaaf ditch * * * *
Brokenknife creek - headwatersto RM 3.2 (Seneca/Crawford at *p |+ *y
countyline)
- al other segments *t *xp | x4 >y
Kibler ditch (Brokenknife creek RM 5.27) + L +
Alum ditch (Brokenknife creek RM 5.50) o]
Celery creek (Honey creek RM 32.84) at sy | x4 at
Tiro creek (Honey creek RM 41.3) at sy | x4 at
Milerun *4 P 4
Sycamore creek - headwatersto RM 17.8 (SR 19) ay | x4 * 4
- al other segments + + | + +
Greasy run * 4 *p | x4 >y
Spring Creek (Sycamore creek RM 12.92) + + | + +
Taylor run *4 P 4
West Branch Taylor run (Taylor run RM 2.49) at | <+ at
Thorn run *4 P 4
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Table 1C (continued.)

Use Designations
Aquatip Life Water Recr eation
Water Body Segment o oo
SIWIEIM|S|C|L]JP|A]|I'|B]|P]|S
RIWWIW|SIW|RIW|W[W|W|C |C
WIH|H[H|H|H[W] S[S]S R|R
Tymochtee creek - headwaters to RM 51.8 (Cramer Rd.) at + + ay
- al other segments + + | + +
Spring run *y sy |4 *y
Poverty run *4 xyp | x4 * 4
No. 32 ditch * 4 x| x4 * 4
Little Tymochtee creek - headwatersto RM 9.1 (CR 108) at *p |+ ay
- al other segments *4 *p | x4 x4
Hart ditch * * * *
Browns run * * * *
Veith ditch * * | % *
Lick run *4 x| *g *y
Baughman run * * * *
Blake ditch * * * *
Perkinsrun * * * *
Oak run * * * *
Sugar run * * * *
Warpole creek ay N * 4
St. James run * * * *
Unnamed tributary (Tymochtee creek RM 40.30) + + |+ +
Little Tymochtee creek - headwatersto RM 9.0 (CR 205) at *p |+ *4
- al other segments *4 *p | x4 x4
Reevhorn run * * * *
Pawpaw run * * * *
Pawpaw run + + | + +
Unnamed tributary (Pawpaw run RM 4.17) + + |+ +
Carroll ditch + + | + +
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Table 1C (continued.)

Use Designations
Aquatip Life Water Recr eation
Water Body Segment o =oo

SIWIEIM|S|C|L]JP|A]|I'|B]|P]|S

RIWWIW|SIW|RIW|W[W|W|C |C

WIH|H[H|H|H[W] S[S]S R|R
Enoch creek + + | + +
Blood run + + | + +
Prairie run + + | + +

Thompson ditch + + | + +
Layton ditch *y N * 4
Sugar run *4 N * 4
Negro run + + | + +
Spring branch *4 N * 4
Kiser run * * * *
Porcupine creek * * * *
Cranberry run * * | * *
Rock run + + | + +
Little Sandusky river + + | + +
Honey run *4 N * 4

Unnamed tributary (little Sandusky river RM 8.93) + + |+ +
Broken Sword creek - headwaters to RM 21.4 (Eaton Rd.) at + | + +
- dl other segments + + | + +
Indian run - headwatersto RM 1.7 (SR 231)) a+ 4|+ *p
- all other segments *4 x| x4 * 4

Brandywine creek - headwatersto RM 1.6 (Temple Rd.) at L ay
- al other segments at xp |+ >4

Red run at sy | *4 ay
Grass run -.headwatersto RM 6.0 (Marion Melmore Rd.) at *gp | x4 * 4
- al other segments *4 *p | x4 * 4
Gray Eyerun *4 xyp | x4 * 4
West North Robinson Run (Sandusky river at RM 121.19) *4 x| x4 *4
East North Robinson Run (Sandusky river at RM 122.09) *4 x| x4 *4
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Table 1C (continued.)

Use Designations
Aquatic Life Water Recr eation
Habitat Suppl
Water BOdy gment SIWIEIM|S|C|L]JP|A]|I'|B]|P]|S
RIWWIW|SIW|RIW|W[W|W|C |C
WIH|H[H|H|H[W] S[S]S R|R
Loss creek * 4 sy | *4 *y
South Fork Loss Creek *4+ *p |y * 4
Paramour creek + xy | x4 +
Crestline STP tributary (Westerly creek / Paramour creek.RM *+ | ¥4 * 4
1.92))
Crestline tributary (West Crestline tributary / Paramour creek *4+ x| x4+ * 4
RM 2.88)
PPG tributary (Paramour creek RM 5.13) *4 *y | x4 * 4
Allenrun *4 *gp | x4 *

SRW = state resource water; WWH = Warmwater Habitat; EWH = Exceptiona Warmwater Habitat; MWH = Modified Warmwater Habitat; SSH
= Seasonal Salmonid Habitat;

CWH = Coldwater Habitat; LRW = Limited Resource Water; PWS = public water supply; AWS = agricultural water supply; IWS=industrial water
supply; BW = bathing water;

PCR = primary contact recreation; SCR = secondary contact recreation.
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WATERSHED ASSESSMENT UNIT REPORTS

Sandusky-Bucyrus Assessment Unit

The Sandusky-Bucyrus assessment unit (04100011-020) encompasses the drainage area beginning
with the headwaters of Paramour Creek to the Sandusky River upstream from Broken Sword Creek
(RM 94.48). Biological and habitat assessments were conducted at 27 sites in 2001 and their
attainment status is presented in Table 2A. Surface water physical/chemical assessments were
conducted at 17 sites. Each site had five sets of grab samples collected at two-week intervals. Each
sample had physical measurements recorded in the field and was tested in the lab for inorganic
parameters including metals, nutrients and oxygen demand. Four sites had extra samples collected
to test for the presence of volatile and semi-volatile organic compounds and two sites were tested
for levels of herbicides. Sediment analysis was conducted at five sites. Surface water results that
exceeded State of Ohio Water Quality Standards criteria are presented in Table 2B.

Six of 21 siteswith drainage areas <50 mi? met the existing or recommended aquatic life use. Two
sites partially met and 13 sampled locations were in non-attainment of the designated or
recommended use (Table 2B). Six sites with drainage areas >50 mi? represented 22.1 miles of the
Sandusky River. Full attainment of the designated Warmwater Habitat (WWH) usewasmet for 10.4
miles of the stream, 10.3 miles partially met and non-attainment was ascribed to 1.4 miles of stream.

The failure of streams within the assessment unit to attain applicable aquatic life uses and water
quality criteriacan be largely attributed to agricultural practiceswithin the watershed and pollution
from point sources. Point source facilities regulated in the assessment unit are listed in Table 2C.
Sedimentation and enrichment were the most common impactswhere aquaticlife use attainment was
not fully met. Two distinct areasimpacted by organic loadings were the Sandusky River within the
City of Bucyrus due to combined sewer overflows (CSOs) and Westerly Creek within the Village
of Crestlineduetofailed septic systems, urban runoff and the Wastewater Treatment Plant (\(WWTP).
The compound of greatest concern regarding enrichment impacts is phosphate (PO,) because it is
often growth limiting.

Flow data collected by the US Geological Survey on the Sandusky River at Kerstetter Rd. is
displayedin Figure 2A. About 38 years of datawere used to calculate the flow characteristics. The
seven days, 10 yearslow flow value for May-November is 1.1 cubic feet per second (cfs) and the
80% duration value (flow equaled or exceeded) is 3.5 cfs. Flows were generally near 6 cfsduring
most of the study, indicating that even under drought conditions, the Sandusky River maintained
fairly normal flows for that time of year. The effects of low water were apparent in the smaller
tributary streams. Minimal sustained flow during the summer months limited pool depths and
availability of riffle habitat at some sites. The channelization, removal of riparian trees and field
tiling to facilitate drainage have reduced the volume of water present during dry weather periods,
making drought conditions in the streams a much more frequent occurrence. The lack of water
movement can exacerbate impacts from organic loading and nutrient enrichment by limiting
reaeration potential.
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The Sandusky River, Paramour Creek and the PPG Tributary are designated asWWH streams based
on previous biological surveys. The 2001 survey is the first time that aquatic life uses have been
evaluated using biological and habitat information for the remaining sampled streams within the
Sandusky-Bucyrusassessment unit. The upper portion of Grass Run wasthe only one of the streams
that was channelized with little likelihood for recovery and offered minimal instream habitat. Itis
not realistic to expect typica WWH aguatic communities under these conditions so a Modified
Warmwater Habitat (MWH) Aquatic Life Useisrecommended. Therecommended segmentisfrom
the headwatersto Marion-Melmore Rd. (RM 6.0). The presence of awooded riparian and anatural
or recovering stream channel were primary considerations for recommending the WWH usefor the
remaining tributaries. Many of these sites had at least moderate amounts of instream cover and
snuosity.  Sedimentation and substrate embeddedness were the most commonly encountered
negative habitat attributes of these streams. A significant lossin habitat function in Loss Creek and
the South Fork of Loss Creek occurred due to minimal sustained flow that limited pool depths and
availability of riffle habitat.

Allen Run, West North Robinson Run, East North Robinson Run and Grey Eye Creek met the
recommended WWH Aquatic Life Use based on fish and macroinvertebrate sampling results.

The PPG Tributary partially met the use at RM 3.7 with marginally good fish condition and afair
macroinvertebrate community. The IBI index score at RM 0.2 was in the poor range. The fish
communitieswere similar but the larger drainage area (4 mi?) should have supported amore diverse
assemblage. Additionally, the occurrence of DELT anomalies occurred at a higher frequency than
was observed upstream. These resultsindicateded that the fish community was negatively effected
by the discharges from the PPG facility. Conversely, the macroinvertebrate community was in
marginally good condition and apparently benefited from increased flow volume. Water quality data
indicated impairment from metals, enrichment, elevated bacteria counts and warmer than normal
temperatures. The PPG Industries Glass Division generates process and sanitary wastewater and
collects stormwater during rain events. Processwater entersaflow equalization basin andistreated
with an oil skimmer and sand filter. The basin is equipped with abypass for emergency purposes.
Filter backwash is treated in a sludge thickening tank and de-watered using a filter press. Some
treated processwater isrecycled to useascooling water and any excessisdischarged. Sanitary water
istreated by two paralel package plants with chlorine disinfection and dechlorination. An onsite
electrical transformer is contained in an emergency spill holding tank and rain water that collectsis
discharged to the storm sewer system. All flows combine and are discharged through atile under
Horning Rd.

Both organism groups failed to meet WWH expectationsin East Crestline Creek (Paramour Creek
Tributary at RM 2.88). It appeared that water quality rather than habitat degradation wasimpacting
the biology. Urban stormwater is probably the source of most pollution, especially considering the
presence of arail transfer yard and Moyer’s Auto Junkyard within the drainage area.
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Westerly Creek wasin non-attainment upstream and downstream from the Crestline WWTP. This
facility treats sewage to asecondary level by counter current aeration and is designed to handle 0.95
million gallons per day (MGD). Flows in excess of this only receive primary treatment and
disinfection up to 2.2 MGD. The collection system consists of 60% separate and 40% combined
sewers with two lift stations and one CSO just west of Park Ave. About 1% of the service areais
not connected to the collection system and these homes are served by on-lot units. This
neighborhood is adjacent to the site sampled at Patterson St. (RM 2.41) and theimpact was apparent.
Water quality evaluated was impaired by enrichment/low dissolved oxygen and elevated bacteria
counts. The pollution source is poorly treated sewage from failed on-lot septic systems. The
extension of sanitary sewers to serve this area should be investigated. Downstream from the
CrestlineWWTP at Oldfield Rd. (RM 0.13), the discharge provided increased flow and suspended
organic material that benefited filter feeding caddisflies and midges. Subsequently the ICI
marginaly met WWH expectations at RM 0.1. The fish community declined compared to the
upstream site and was predominated by pollution tolerant species resulting in a poor IBI score.
Water quality evaluated at this location was impaired by enrichment and elevated bacteria counts.
The greatest concern involves phosphorus with a median concentration of 0.81 mg/l, considerably
higher than the level recommended in wadeable streams of 0.10 mg/l. Annual loadings (kg/day)
from the WWTP over the last 20 yearswere tracked using the Liquid Effluents Analysis Processing
(LEAP) system. Thisisan Ohio EPA database that stores monthly selfmonitoring data. Resultsfor
phosphorus plotted against volume discharged are displayed in Figure 2B. Loadings declined
considerably after the facility was upgraded in 1994, but further consideration should be made
regarding advanced treatment to remove phosphorus and sewer separation to eliminate hydraulic
overloading. The source of the elevated bacteria counts was probably a combination of the failed
septic systems located upstream and overflows from the combined sewer system. A fish kill was
investigated in Westerly Creek on April 5, 2001. It was determined that a blockage in the sewage
collection system was causing a bypass.

Grass Run was in non-attainment of the recommended MWH use for the reach between Lincoln
Hwy. (RM 10.6) and Bucyrus-NevadaRd. (RM 8.4). Macroinvertebrate condition was poor at both
locations. The fish community was in poor condition at RM 10.6 but met the use at RM 8.4.
Stresses to the aquatic community likely included reduced dry weather flow, siltation, excessive
nutrients and low dissolved oxygen levels resulting from agricultural practices within the drainage
area. TheWynford Local School WWTP dischargesto Grass Run upstream from Lincoln Hwy., but
it should not have much of an impact because it is a new unit and discharges seasonally. Water
quality evaluated at Bucyrus-Nevada Rd. verified that there was impairment from low dissolved
oxygen. Enrichment was still indicated in the aquatic community at TR 59 (RM 3.4), but improved
habitat and gradient benefited both the macroinvertebrate and fish communities. Full attainment of
the WWH aguatic life use was documented, however, the reach is subjected to excessive nutrients
from agricultural runoff and home septic systems. Water quality sampling indicated low dissolved
oxygen was still aproblem. The median phosphorus concentration was 0.11 mg/I, slightly higher
than the level recommended in headwater streams of 0.08 mg/I.
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None of the Paramour Creek sites attained the designated WWH use. A lack of sustained flow
exacerbated the effects of nutrient enrichment and limited habitat related to channelization and
prevented the establishment of warmwater fish and macroinvertebrate faunas from the headwaters
toRM 2.9. Themacroinvertebrate community wassignificantly improved at RM 1.5 compared with
upstream, but the fish community indices scored in the poor range. It was apparent that despite
moderateimprovementsin the habitat condition, sedimentation and absence of typical pool/riffle/run
development dueto past channelization limited diversity in thefish community. Individualsof only
seven fish species were collected and the majority were pollution tolerant. Water quality data in
Paramour Creek indicated impairment was caused by enrichment/low dissolved oxygen, elevated
ammonia, elevated bacteria and warmer than normal temperatures. The poorest quality was
documented at the headwater site at Finnegan Rd. (RM 6.31). Results were typical of streams
polluted by sources such as failed septic systems or livestock manure. Conditions improved
downstream, but enrichment is much more of a concern at Nazor Rd. (RM 1.50) below the
confluence of Westerly Creek. A herbicide test performed at this location quantified the presence
of atrazine and metolachlor at 0.79 and 0.21ug/l, respectively. Not much information is available
onwhat effect low levels of these compounds have on aquaticlife. Atrazineisaconcernindrinking
water supplies and has a maximum contaminant level of 3.0ug/l.

South Fork Loss Creek and the headwaters of L oss Creek had adequate habitat but the streamswere
very shallow which reduced the functionality of the available cover to support warmwater fish and
macroinvertebrate assemblages. Additionally, elevated nutrientswereindicated at RM 4.6 on Loss
Creek in the predominance of white suckers and the low diversity of macroinvertebrates collected.
Agricultura runoff and residential septic systemswerelikely sourcesof enrichment. Thebiocriteria
scoresfor Loss Creek at RM 4.6 did not meet WWH expectations and the South Fork Loss Creek
partialy attained the use. Attainment of WWH expectations was documented at RM 1.0 on Loss
Creek and represented significant improvement in the fish community. However, the wide shallow
condition of the stream was still probably hampering the development of a more robust fish
community. Water quality sampling at this site revealed conditions impaired mainly by low
dissolved oxygen.

The BucyrusWWT P treats sewage to asecondary level by activated dudge aeration and isdesigned
to handle 3.4 MGD. Flows in excess of the design capacity only receive primary treatment and
disinfection up to 6.0 MGD. Flows above the hydraulic capacity activate CSOs and, on occasion,
araw bypass at the head of the plant. The collection system consists of 40% separate sewers and
60% combined sewerswith 16 CSOs. Bucyrus submitted a CSO Operational Plan to the Ohio EPA
in 1998 and has been trying to identify problem areas in the collection system with cameras. The
city does not have an Ohio EPA approved pre-treatment program. This should be immediately
addressed, especially considering the discovery that large amounts of mercury were disposed into
the sewer from the General Electric Lamp Plant. Thisfacility reported in an annual Toxic Release
Inventory of the disposal of 49 pounds in 2000 and 19.8 poundsin 2001. An Indirect Discharger
Permit may be appropriate for this facility.
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The Bucyrus CSOs were identified by the Ohio EPA as a significant source of organic load to the
Sandusky River in 1990 (Biological and Water Quality Study of the Sandusky River and Selected
Tributaries, Technical Report EAS/1991-6-2). The 2001 sampling demonstrated that little has
changed. The WWH use was partially met at sites sampled upstream from Bucyrus. The MIwb
scorewas negatively effected by the presence of largecarp. IBI scoresat least marginally met WWH
expectations. |Cl scores were in the exceptional range indicating that water quality was relatively
good. Water quality dataindicated that impai rment was caused by enrichment/low dissolved oxygen
and warmer than normal temperatures. Enrichment was greatly effected by point sources in
Crestline, but nonpoint sources should not be over looked. A herbicide test at Locust Grove Rd.
(RM 127.70) quantified the presence of atrazine and metolachlor at 0.95 and 0.28 pg/l, respectively.
Not many dissolved oxygen readings measured by grab sample exceeded the criterion, but
continuous monitors reveal ed that oxygen levelswere very poor when evaluated over adiel period.
These units record hourly measurements for 48 hours. Results obtained from grab samples are
displayed in Figure 2C along with the average criteria that apply (temperature criterion valid June
16-September 15). The continuous monitors were deployed on July 24, 2001 and their results are
displayed in Figure 2D. Phosphorus concentrations were mostly above the target value for small
rivers and the results are displayed in Figure 2E. Along the reach where the CSOs are located, the
Sandusky River was also negatively effected by siltation and embeddedness. Fish and
macroinvertebrate indices fell into the fair to poor range at RM 111.2. Black septic sediment and
sewage fungus were observed along the margins of the stream. The degree that the fish and
macroinvertebrates communities were depressed compared with ecoregional expectations and
conditions documented upstream was beyond what is attributable to alimited habitat. The number
of mayfly and caddisfly taxa (relatively pollution sensitive groups) collected from the natural
substrates declined from 16 at KiessRd. (RM 116.2) to 6 at RM 111.2 and fewer than half as many
fish species were recorded at RM 111.2 compared to RM 116.2.

No further impact from the Bucyrus WWTP was expressed in the fish or macroinvertebrate results
downstream from the plant at Kerstetter Rd. (RM 110.43). Partial attainment of the WWH usewas
documented since IBI marginally met WWH expectations and the ICI and MIwb were in the fair
range. Full attainment was documented for 10.4 miles of the Sandusky River upstream from the
confluence of Broken Sword Creek, the terminus of this assessment unit. Water quality data
indicated that impairment was caused by the same conditions (enrichment/low dissolved oxygen and
warm temperatures) but also by elevated bacteria levels. A continuous monitor deployed at
Kerstetter Rd. on July 24, 2001 is displayed in Figure 2F and it revealed that oxygen levels were
depressed below the average WWH criterion for nearly the entire period of record. The level of
phosphorus spikes downstream from the WWTP because its concentration is high in the effluent.
Annual phosphorusloadings (kg/day) from the WWTP over thelast 20 yearsweretracked using the
LEAP database. Results plotted against volume discharged are displayed in Figure 2G. Sites
bracketing the WWTP discharge were aso tested for the presence of volatile and semi-volatile
organic compounds and none were detected. Significant upgrades made to the treatment plant in
recent years have greatly improved effluent quality. However, major rehabilitation of the collection
system to separate sewers and eliminate CSOs will be required to achieve attainment in the river.
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Sediment quality was evaluated at four sites on the Sandusky River and one on Paramour Creek.
Physical attributesthat were measured included percent particle sizedistribution, solidsand organic
carbon. Chemical attributesthat were measured included metals, volatile and semi-volatile organic
compounds, pesticides and polychlorinated biphenyls (PCB). Resultsfor metalsvaried widely and
are presented in Table 2D. No volatile, pesticide, or PCB compounds were detected in any of the
samples. Several semi-volatile compounds were detected and most were classified as polycyclic
aromatic hydrocarbons (PAH), except for low levelsof bis(2-ethylhexyl) phthalatein four samples.
Phthalates are added to plastics to make them softer and are a common contaminant in the
environment. PAH compounds are a concern because several have been documented to cause skin
cancer in lab animals and are strongly suspected human carcinogens. They are commonly the
byproducts of fossil fuel combustion and are contained in substances such as creosote and coal tar.

PAHs were identified as a problem in the Sandusky River around the Bucyrus area in 1990.
Fortunately, large areas of deep sediment deposits are not common in the Sandusky River. Most
deposits were in isolated pockets of deeper pools or in eddies along the river bank. This should
minimize any ecological impacts from elevated contaminant levels since they are not common and
can be avoided by aguatic life. Background conditionsin 2001 were established at KiessRd. The
sample consisted of 75.1% sand, 24.9% silt and clay, 1.7% organic carbon and 67.9% solids. Most
metal s were ranked as non-elevated or were below the reporting limit. Although afew tentatively
identified compounds were reported in the semi-volatile organic scan, no priority pollutants were
detected. Tentative compounds are matched by a computer library system and the concentrations
are considered estimated. The impact from CSOs was evaluated just upstream from the Bucyrus
WWTP outfall. Thesample consisted of 84.3% sand, 15.7% silt and clay, 2.4% organic carbon and
64.9% solids. Most metals were ranked as non-elevated or were below the reporting limit, except
mercury was detected at 0.238 mg/kg. This exceeded the TEC of 0.18 mg/kg. The source of this
mercury is likely the General Electric facility mentioned above. Thetotal PAH concentration was
16.5 mg/kg at thislocation in 1990 and increased to 24.05 mg/kg in 2001. This exceeded both the
TEC of 1.61 mg/kg and the PEC of 22.8 mg/kg. Theimpact from wastewater effluent was evaluated
at Kerstetter Rd. (RM 110.43). The sample consisted of 62.4% sand, 37.6% silt and clay, 3.8%
organic carbon and 45.7% solids. Several metals were considered elevated or highly elevated and
the results for copper, lead, zinc and mercury all exceeded respective TEC levels. Thissample had
the highest mercury concentration documented at 0.701 mg/kg. The total PAH concentration was
21.46 mg/kg. Recovery was evaluated at Shupp Rd. (RM 105.76). The sample consisted of 57.9%
sand, 42.1% st and clay, 3.0% organic carbon and 49.1% solids. Mercury continued to beaconcern
at a concentration of 0.223 mg/kg. The total PAH concentration dropped to 2.57 mg/kg. A
significant source of PAHs in this areais probably stormwater discharged from CSOs, especially
where rail yards are present because of the use of creosote to preserve timbers. Automobile fluids
and residue from incomplete combustion of gasoline are other common sources of PAHs. The
disposal of mercury into the Bucyrus sewer system needsto be discontinued. The Ohio Department
of Health advisesthat meals of largemouth bass caught in the Sandusky River be limited to one per
month because of mercury levels. The meal advicefor carp isone per week and channel catfish one
per month because of PCB levels. Thisisespecially aconcern dueto the popularity of sport fishing
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in the area.

The Paramour Creek siteat Nazor Rd. (RM 1.50) was sampled to evaluate wastewater impactsfrom
both the Crestline WWTP and PPG Industries as well as urban and rural runoff. The sample
consisted of 58.6% sand, 41.4% silt and clay, 2.3% organic carbon and 53.6% solids. No PCBs,
pesticides, or volatile compoundswere detected. Several metalswere considered elevated or highly
elevated and the results for chromium, copper and zinc all exceeded respective TEC levels. Three
PAHs were detected at atotal concentration of 2.91 mg/kg, alevel which exceeded the TEC.
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Table2A. Aquaticlife useattainment status of the Sandusky-Bucyrus assessment unit (headwaters

to upstream Broken Sword Creek), June-October, 2001. The Index of Biotic Integrity
(IBI), Modified Index of Well Being (MIwb) and Invertebrate Community Index (1Cl)
scores are based on the performance of fish (IBI, Mlwb) and macroinvertebrate
communities(ICl). TheQualitative Habitat Eval uation Index (QHEI) isameasureof the
ability of the physical habitat to support biological communities.

River Mile IBI Miwb ICI? QHEI Attainment L ocation
I nvertebrate/Fish Status’
Sandusky River
Eastern Corn Belt Plains (ECBP) - WWH Use Designation

127.8/127.8 36™ 75 42 82.0 Partial TR 13, Lower Leesville Rd.
120.8/120.0 37" 7.1* 48 57.0 Partial CR 55, Locust Grove Rd.
116.2/114.9 40 7.6 48 60.5 Partial TR 82, Kiess Rd.
111.2/111.2 24* 6.0 22* 44.0 NON  Ust. Bucyrus WWTP
110.4/110.4 36™ 7.2*  18* 75.0 Partial CR 121, Kerstetter Rd.
105.8/103.7 37" 90 VG 745 Full TR 128, Shupp Rd.
98.7/98.7 44 90 44 82.5 Full SR 231

Paramour Creek

6.3/6.3
4.8/---
--12.9
1.5/15

Eastern Corn Belt Plains (ECBP) - WWH Use Designation
26* NA  20* 35.0 NON TR 176, Finnegan Rd.

28* NA 30.0 (NON) SRo61
---  Far* (NON) Krichbaum Rd.
20* 3.6* G 53.0 NON TR 48, Nazor Rd.

Paramour Creek tributary @RM 5.13 (PPG trib.)

3.7/3.7
0.2/0.2

Eastern Corn Belt Plains (ECBP) - WWH Use Designation
36™ NA  30* 39.0 Partial  PPG park, Ust. outfall trib.
26* NA MG 375 NON TR 228, Hook Rd.

Paramour Creek tributary @RM 2.88 (East Crestline Creek)

0.1/0.1

Eastern Corn Belt Plains (ECBP) - WWH Use Designation
20* NA F* 61 NON TR 167, Cayer Rd.

Paramour Creek tributary @ RM 1.92 (Westerly Creek)

24/2.4
0.2/0.1

Eastern Corn Belt Plains (ECBP) - WWH Use Designation
34* NA  12* 60.0 NON  Patterson St.
26* NA  327% 66.5 NON Oldfield Rd.
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Table 2A. Continued.

River Mile IBI Miwb ICI? QHEI Attainment L ocation
I nvertebrate/Fish Status’

Allen Run
Eastern Corn Belt Plains (ECBP) - WWH Use Designation

1.2/1.2 42 NA MG™ 48.5 Full  CR 35, Crestline (Boyer)

Rd.

Loss Creek
Eastern Corn Belt Plains (ECBP) - WWH Use Designation

4.6/4.6 26* NA Fair 54.0 NON SR 598

1.0/1.1 38" NA G 75 Full TR 44, Biddle (Dice) Rd.

Loss Creek tributary @ RM 2.98 (South Fork Loss Creek)

Eastern Corn Belt Plains (ECBP) - WWH Use Designation
0.17/0.1 20* NA G 61 NON TR 178, Loss Creek Rd.
Sandusky River tributary @RM 122.09 (East North Robinson Run)

Eastern Corn Belt Plains (ECBP) - WWH Use Designation
0.9/0.8 40 NA G 64 Full  CR 49, Remlinger Rd.
Sandusky River tributary @ RM 121.19 (West North Robinson Run)

Eastern Corn Belt Plains (ECBP) - WWH Use Designation

0.2/0.2 40 NA G 55.5 Full TR 45, Stetzer Rd.
Grass Run

Eastern Corn Belt Plains (ECBP) - MWH Use Designation (Recommended)
10.6/10.6 26 NA P* 19.5 NON CR 330, Lincoln Highway
8.4/9.1 34 NA P* 315 NON FromCR?2

Eastern Corn Belt Plains (ECBP) - WWH Use Designation

3.4/34 46 NA G 59.5 Full  TRS59
Gray Eye Run

Eastern Corn Belt Plains (ECBP) - WWWH Use Designation
1.3/1.3 44 NA G 45 Full SR 231
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Table 2B. Values obtained from surface water grab samples collected in the Sandusky-Bucyrus
Assessment Unit in 2001 that exceeded State of Ohio Water Quality Standards criteria
(Chapter 3745-1 of the Administrative Code). Each site had five sets of samples
collected at two-week intervals. Assigned stream use designations (3745-1-12)* that are
linked to statewide water quality criteria(3745-1-07)? arelisted. Lake ErieBasin Human
Health and Wildlife Criteria(3745-1-33) and Tier | and Tier I Limits (3745-1-36) apply
to al watersin the study area. Unitsare mg/l for dissolved oxygen (DO) and anmonia
(NH;-N), °Celsiusfor temperature (T), colonies/100 ml for fecal coliform (FC)and pg/l
for copper (Cu) andiron (Fe). Strontiumisnot included because 72 of 89 values(80.9%)

exceeded Tier Il limits.

Mile Parameter (value)

Sandusky River (WWH, PCR, AWYS)

12780 T (234"

120.82 T (23.2"); DO (42"

116.18 T (22.71"); DO (4.2"); FC (1200 %)

111.20 T (225";DO(39™ 15™)

11043 T (224";DO (407,35, 4.1"); FC (1100 %)
105.76 DO (4.3"); FC (1200 %)

98.69 T (22.4"); FC (1200 %)

Grass Run (WWH, PCR, AWYS)

8.36 DO (4.31%,3.7™

3.42 DO (3.7, 4.8™); FC (1200%)

Loss Creek (WWH, PCR, AWS)

0.96 T(228");DO(3.0™,3.4™)

Paramour Creek (WWH, PCR, AWS)

6.31 T(23.6"); DO (4.6",3.0™); NH,-N (1.71"); FC (>10000 *)
4.78 T(28.3™,27.9"); FC (1300 %)

1.50 T(24.3"

Westerly Creek (WWH, PCR, AWS)

241 T(23.0"); DO (4.7, 3.3 ™); FC (>10000 *)
0.13 T (23.8"); FC (1200, 1800 ¥

PPG Tributary (WWH, SCR, AWS)

3.80 T (29.5™); Cu (13 ™); FC (>10000 ¥)

0.18 T (23.7 "); Fe (5970 **); FC (7900 )

1

) Supply: agricultural (AWS)

Aquatic Life Habitat: warmwater (WWH); Recreation: primary contact (PCR), secondary contact (SCR); Water

aquatic life outside mixing zone maximum ('), aguatic life outside mixing zone average ("), recreation outside

mixing zone maximum (*), recreation outside mixing zone average (*), agriculture outside mixing zone average (*9)
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Table 2C. Facilities regulated by the National Pollutant Discharge Elimination System located in

the Sandusky-Bucyrus Assessment Unit.

Facility Name | Ohio EPA Receiving River | Description
Permit Stream Mile
Number

Crestline Water | 21'Y00092-001 Unnamed Trib softener backwash treated by
Treatment Plant Paramour Creek asand filter

Sandusky River 129.89
PPG Ind., Glass 2| E00004-001 “PPG” Tributary combined flows from 601,
Division Paramour Creek 5.13 602, 603and stormwater
PPG Ind., Glass | 2IE00004-601 process cooling water treated
Division by an oil-water separator and

sand filter

PPG Ind., Glass | 2IE00004-602 sanitary sewage treated by a
Division package plant
PPG Ind., Glass 2| E00004-603 electrical substation spill
Division containment sump
Crestline 2PC00006-001 Westerly Creek 0.50 sanitary sewage treated by a
Wastewater Paramour Creek 192 counter current aeration
Treatment Plant system
Crestline 2PC00006-009 Westerly Creek combined sewer overflow
Wastewater
Treatment Plant
Crawford County | 2IN00127-001 Unnamed Trib stormwater treated by a
Landfill Sandusky River 121.19 | settling pond
Crawford County | 2IN00127-002 Unnamed Trib stormwater treated by a
Landfill Sandusky River 121.19 | settling pond
Crawford County | 2IN00127-003 Unnamed Trib stormwater treated by a
Landfill Sandusky River 121.19 | settling pond
Ranchwood 2PY 00029-001 Unnamed Trib sanitary sewage treated by a
Mobile Home Sandusky River 121.19 | package plant
Park
Linlare Village 2PG00089-001 Unnamed Trib sanitary sewage treated by a

Sandusky River 117.87 | package plant
Table 2C continued.
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Facility Name | Ohio EPA Receiving River | Description
Permit Stream Mile
Number
Timken Co. 21C00046-001 Unnamed Trib 155 process cooling water treated
Sandusky River 116.32 | by an oil-water separator,
(Bucyrus Reservoir sand filter and settling ponds
#2)
Bucyrus WTP 21W00020-001 Sandusky River 113.40 | lime sludge treated by
settling lagoons
BP Qil, Bucyrus | 2IN00172-001 Sandusky River stormwater treated by an oil-
Bulk Plant (viastormtile) water separator and settling
pond
Bucyrus 2PD00021-001 Sandusky River 111.00 | sanitary sewage treated by an
Wastewater activated sludge aeration
Treatment Plant system
Bucyrus 2PD00021-002 Sandusky River 111.00 | raw bypass
Wastewater
Treatment Plant
Bucyrus 2PD00021-003, Sandusky River combined sewer overflow
Wastewater 007-009, 015-
Treatment Plant | 026
Bucyrus 2PD00021-027 Unnamed Trib combined sewer overflow
Wastewater Sandusky River
Treatment Plant
Swift-Eckrich, 2IH00088-001 Sandusky River 98.70 | sanitary sewage treated by a
Inc. (viastormtile) package plant
Wynford Local 2PT00028-001 Grass Run sanitary sewage treated by a
School Sandusky River 96.61 package plant
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Table2D. Metal concentrationsin sediment collected from the Sandusky-Bucyrus A ssessment Unit
in 2001. Values preceded by a < were below the reporting limit. Those preceded by a
(") exceeded the threshold effect concentration described by MacDonald et al (2000).
Relative concentrations are ranked based on a system developed by Ohio EPA. [* non-
elevated; ° dightly elevated; © elevated;  highly elevated; ¢ extremely elevated)]

Sandusky River at RM 116.18- Kiess Rd.

Al Ba Ca Cr Cu Fe Pb Mg Mn
14800° 85.22 9410 <16 8.8% 13400% <21 4090 267°
Ni K Na Sr Zn Hg As Cd Se

<21 3660 <2630 57 58.1% <0.031 5452 024427 <1.05
Sandusky River at RM 111.20- Upstream Bucyrus WWTP

Al Ba Ca Cr Cu Fe Pb Mg Mn
76102 59.2% 14000 <15 187%* 9650% 32° 4830 1072
Ni K Na Sr Zn Hg As Cd Se

<20 2100 <2520 64 9052 '0.238 4.30* 04082 <1.01
Sandusky River at RM 110.43- Kerstetter Rd.

Al Ba Ca Cr Cu Fe Pb Mg Mn
23900¢ 163° 25200 31° 4829 21100® "44® 8020 2542
Ni K Na Sr Zn Hg As Cd Se

<30 6730 <3710 121 t177¢ 10701 9.15% 0.673° <1.48
Sandusky River at RM 105.76- Shupp Rd.

Al Ba Ca Cr Cu Fe Pb Mg Mn
21500¢ 124 18600 22° 1857 17600® <29 6960  449°
Ni K Na Sr Zn Hg As Cd Se

<29 5660 <3640 102 104° 10223 7422 0477% <145
Paramour Creek at RM 1.50- Nazor Rd.

Al Ba Ca Cr Cu Fe Pb Mg Mn
24800¢ 133° 10200 '49¢ T37.7°¢ 18400° <27 4660 266°
Ni K Na Sr Zn Hg As Cd Se

<27 5650 <3390 77 T202¢ 0.09% 8.05% 0.669° <1.36
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Figure 2A. Flow data collected by the US Geological Survey on the Sandusky River at
Kerstetter Rd., May 1 to September 30, 2001.
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Figure 2B. Annual phosphorus loadings (kg/day) and flow from the Crestline WWTP, 1982-
2001.

48



EAS/2003-4-A 2001 Sandiiskv River TSN May 21, 2003

40
14 o DO Values A Temp Values
—=—— DO Mean B —— Temp Mean || 35
1 iteri ucyrus — — Avg Criteria
12 Avg Criteria WWTP 9
(111.00) 30

10

|
N
o
(D) sumessdwa

Dissolved Oxygen (mg/l)
o]

-1 15
4 -1 10
2 o -5
0 | | | | | | 0
130 125 120 115 110 105 100 95
River Mile

Figure 2C. Sandusky River dissolved oxygen and temperature results within the Sandusky-
Bucyrus assessment unit (04100011-020), June - October, 2001. Temperature
criterion valid June 16-September 15.
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Figure 2D. Dissolved oxygen and pH values from the Sandusky River at Lower Leesville Rd.
(RM 127.8) recorded using continuous monitors, July 24-26, 2001.
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Figure 2F. Dissolved oxygen and pH values from the Sandusky River at Kerstetter Rd. (RM
110.4) recorded using continuous monitors, July 24-26, 2001.
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Figure 2G. Annual phosphorus loadings (kg/day) and flow from the Bucyrus WWTP, 1982-
2001.

Broken Sword Creek Assessment Unit

The Broken Sword Creek assessment unit (04100011-030) encompasses the Broken Sword Creek
mainstem and tributaries. Biological and habitat assessments were conducted at 14 sitesin 2001.
Aquatic life use attainment status for streams in the assessment unit is presented in Table 3A.
Surfacewater physical/chemical assessmentswere conducted at 11 sites. Themajority had five sets
of grab samples collected at two-week intervals. Sites with fewer sets collected were dry or
intermittent. Each sample had physical measurementsrecorded inthefield and wastested inthelab
for inorganic parameters such asmetal s, nutrientsand oxygen demand. Onesite had an extrasample
collected to test for the presence of volatile and semi-volatile organic compounds and another site
was tested for levels of herbicides. Sediment analysis was conducted at one site Surface water
results that exceeded State of Ohio Water Quality Standards criteria are presented in Table 3B.

Four of ten siteswith drainage areas of <50 mi? met the designated or recommended aquatic life use;
six werein non-attainment. Four siteson the Broken Sword Creek mainstem had drainage areas>50
mi2. Biological condition of the four sites reflected 13.8 miles of full attainment and 2.0 miles of
partial attainment of the Warmwater Habitat (WWH) aquatic lifeuse. A Limited Resource Water
(LRW) aquatic life useis recommended for the extent of Red Run and for Brandywine Creek from
the headwaters to upstream from Temple Rd. (RM 1.6). Recommended Modified Warmwater
Habitat (MWH) stream segments include Broken Sword Creek from the headwaters to RM 21.4
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(Eaton Rd.), Indian Run from the headwaters to RM 1.6 (SR 231)and Brandywine Creek from
Temple Rd. (RM 1.6) to the mouth. The WWH use should be retained for Broken Sword Creek
from Eaton Rd. to the confluence with the Sandusky River.

Impairment of water quality and fish and macroinvertebrate communities in the Broken Sword
assessment unit can be largely attributed to agricultural practices within the watershed.
Sedimentation and el evated nutrient level swere aconcern along with the low water levelsthat were
encountered during thesampling period. Reduced tree canopy impacts streamsbecause animportant
macroinvertebrate food source (leaves) is removed and higher water temperatures and evaporation
rates result. Modification of stream channels and tiling to facilitate drainage have reduced the
volume of water present during dry weather periods making drought conditions in the streams a
much more frequent occurrence.

A total of 16 sites was originally selected within the subbasin for biological sampling. Two sites
were either dry or had only widely disconnected pools when biological sampling was attempted.
Little was to be gained in sampling those areas where a puddle of water was present. The absence
of significant flow in these streams was apparently a consequence of channel modification, tiling of
agricultural fields to facilitate drainage and drought. These streams were unnamed tributaries
confluent with Broken Sword Creek at RM 28.04 and RM 12.75. Assignment of an aquatic life use
IS not appropriate given the inability of the sites to develop any semblance of reproducing fish and
macroinvertebrate communities. A more realistic classification of these streams could be made
using Primary Headwater Habitat guidelines which are currently being drafted by Ohio EPA.
Therefore, it is recommended that these watercourses remain undesignated until the Primary
Headwater Habitat designations are promulgated.

Seven sampled siteson four streams had drainage areas <10 mi?. Indian Runat RM 0.9 wastheonly
one of these streams that possessed sufficient physical habitat characteristics to warrant the WWH
aquatic life use. The Qualitative Habitat Evaluation Index (QHEI) at this site was 44 which alone
isnot generally considered sufficient for designating astream asWWH. The presence of aformerly
altered but recovered stream channel and multipleinstream cover types, however, indicated that the
habitat could be improved enough to meet goals of the WWH use. Red Run at RM 0.5 wasasmall
channelized watercourse overgrown with vegetation. Fish sampling was not conducted due to
insufficient water in the stream. Brandywine Creek at CR 31 was a headwater stream consisting of
intermittent pools. These conditions precluded the establishment of even MWH communities and,
as such, both streams are candidates for the LRW use. The remaining sites with <10 mi? drainage
area are candidates for the MWH aquatic life use. Broken Sword Creek at RM 32.6 and RM 30.3,
Indian Run at RM 3.5 and Brandywine Creek at RM 1.6 were channelized with little likelihood for
recovery and offered minimal instream habitat.

Three sites on Broken Sword Creek between RM 27.9 and 19.7 had drainage areas in the range of

10 mi? to 50 mi2. Of the three, only the furthest downstream (RM 19.7) possessed attributes such
as a natura stream channel and sufficient instream cover to retain the WWH aguatic life use
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designation. The other two sites were channelized with no recovery evident. It is not realistic to
expect typica WWH aguatic communitiesunder these conditions so the MWH useisrecommended.

All of the Broken Sword Creek sites with >50 mi? drainage had sufficient warmwater habitat
attributes to warrant the WWH aquatic life use. QHEI scores ranged from 65.0to 76.0. Scores of
greater than 60 are a good indication of the appropriateness of the WWH use.

Macroinvertebrate sampling of Red Run produced 28 taxa and the community was rated asfair at
Henry Cooper Rd.(RM 0.5). The stream was ditched and likely effected by tiling of agricultural
fields but the recommended LRW use was met since no severe toxic impact was indicated.

Fish and macroinvertebrate communities were in poor condition at the upper site on Brandywine
Creek (RM 3.3) which trand ates to non-attainment of the LRW aquatic life use. Sampling yielded
no fish and only 18 macroinvertebrate taxa. The stream was pooled with a septic layer of black
sediment. The probable source of this degradation is a hog manure spill that was investigated on
May 14, 2001 and traced to Liberty Lean Farm located at 3240 Quaintance Rd. Another spill and
fish kill associated with this facility was investigated on October 27, 2002. Conditions were
marginally better at RM 1.6 (TempleRd.). Thefishwereinfair condition but the macroinvertebrate
community continued to be in poor condition. The stream was predominated by pollution tolerant
snails, beetles and leeches which suggested continued high nutrients and low dissolved oxygen
levels. The median phosphorus concentration at this location was 0.20 mg/l, considerably higher
than the level recommended to meet attainment goals. The net result was non-attainment of the
proposed MWH aquatic life use.

Both sites on Indian Run were in non-attainment of recommended aguatic life uses. The
macroinvertebrate community condition was poor at RM 3.5 and marginally good at RM 1.0. The
fish community sampling yielded IBI scoresin thefair range. Sedimentation wasevident and likely
exacerbated by the low water levels. Minimal sustained flow during the summer months limited
pool depthsand availability of riffle habitat. Additionally, thelack of water movement exacerbated
impacts from organic loading and nutrient enrichment by limiting reaeration of the stream. The
degraded condition of biological communitiesin Indian Runwasattributableto agricultural practices
withinthebasin. Water quality inIndian Runwasmonitored at T.R. 137 (RM 0.94) and resultswere
good, but recreation uses are impaired because of elevated bacteria counts.

Fish and macroinvertebrate communities were sampled at four sites upstream from RM 21.4 in
Broken Sword Creek. Thisreachisrecommended for theMWH use. The macroinvertebrate results
were reflective of relatively good water quality and at RM 25.5 yielded an ICl score in the
exceptional range. This site was the only site of the four sampled with sufficient depth and flow
characteristics to permit sampling using artificial substrates from which ICl scores are generated.
Fish results within this reach also met expectations given the limitations inherent in the modified
habitat condition. Water quality was evaluated at three sites in the upper reach of Broken Sword
Creek. Theleading causesof impairment wereel evated temperature and low dissolved oxygen, with
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stream channel modifications being the primary source. Resultsfor these parameters obtained from
five sets of grab samples are displayed in Figure 3A. The average temperature criterion indicated
onthegraphisvalid June 16-September 15. Temperature exceedenceswere documented at all three
sites and while dissolved oxygen measured during the daytime met standards, problems were
indicated during low light periods associated with plant respiration. Results from a continuous
monitor deployed at Schwemley Rd. (RM 25.50) are presented in Figure 3B. Oxygen levelsremain
below the criterion for extended periods of time on adaily basis. This site was also tested for the
presence of herbicides and atrazine was detected at 0.72 pg/l. Spills are a cause of impairment in
thisreach aswell. One spill investigated involved the release of hog manure near Schwemley Rd.
on November 11, 2001. It was determined that Rossman Farms located at 3933 Hieber Rd. over-
applied theliquid to afield and it leached into atile.

Fish and macroinvertebrate communities were sampled at five sites in the lower 21.4 miles of
Broken Sword Creek recommended for the WWH use. Neither fish nor macroinvertebrate
communities met expectations for this use at the uppermost site within this reach. Causes of
impairment included a lack of flow and heavy siltation largely related to natural low gradient and
erosion from upstream agricultural areas. Sediment from upstream is effectively trapped within the
stream channel. Elevated nutrients and/or low dissolved oxygen were also a likely factor. The
assemblages of fish and macroinvertebrates did not have taxa present that would be expected had
habitat been the only determinant of diversity within the two groups. Macroinvertebrate taxa such
as burrowing mayflies and slack water caddisflies should have been present given the available
habitat. Similarly, the fish community included a high percentage of tolerant species and no
pollution intolerant taxa were collected.

Higher stream gradient at downstream sites offered amore varied habitat. Thiswasreflected inthe
ICl and I1BI indices which depend in large part on taxa diversity to achieve good scores. 1Cl scores
ranged from 38 to 48 and IBI scores were between 38 and 47at the lower four Broken Sword Creek
sites. The MIwb index which is a measure of how evenly biomass is distributed among the fish
species only marginaly attained WWH expectations at RM 10.5 and was not attaining at RM 4.8.
The lower than expected MIwb scores was an indication that the fish community was impacted.
Potential stressors at RM 4.8 included the Nevada WWTP, road construction on US Rt. 30and
effects from adam immediately upstream from the sampled reach. Dams can be a source of algae
which is then fed upon by carp in the downstream area. The MIwb is negatively effected when
comparatively few carp make up alarge portion of thebiomassat asite. Biological condition of the
lower four Broken Sword Creek sites which had >50 mi? drainage area reflected 13.8 miles of full
attainment of the WWH aquatic life use and 2.0 miles of partial attainment.

Water quality wasevaluated at five sitesin thelower reach of Broken Sword Creek. The assessment
included testing for the presence of volatile and semi-volatile organic compounds at CR 62 (RM
0.87); noneweredetected. Theleading cause of impairment was enrichment/low dissolved oxygen.
L ow dissolved oxygen exceeding the statewide average criterion was measured at Lemert Rd. (RM
19.13) and C.R. 62 (RM 0.87). Resultsobtained from thefive setsof grab samplesaredisplayedin
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Figure 3C. Phosphorusisthe nutrient that generatesthe most concern becauseit often limitsgrowth
and its presence can stimulate the devel opment of nuisance algae and weeds. These growths cause
aesthetic problems because the floating mats are unsightly and odorous when they decay. Inturn,
daily fluctuationsin levels of dissolved oxygen and pH occur asaresult of plant photosynthesisand
respiration. Bacteriathat perform the decay process consume oxygen and further decreaselevelsin
the water column. The median phosphorus concentration in this reach was 0.13 mg/l.

Likely sources of phosphorusin thisreach are crop fertilizer, failed on-lot septic systems and point
sources. Regulated point sources arelisted in Table 3C. Of these, the Nevada WWTP is certainly
aconcern, but the village does not have phosphorus limits or monitoring requirements. Asaresult,
there was no loading data available to evaluate. These requirements are mainly a policy for large
volumefacilities. A package plant that servesthe Foxfire Campground dischargesto Broken Sword
Creek at RM 10.55, but thisfacility has yet to be issued a permit. Failed on-lot septic systems are
a concern because poorly treated sewage will eventually enter a stream. Food, human waste and
especialy synthetic detergents all contain phosphorus and contribute to the amount in domestic
wastewater. Normal concentrations range from 10-12 mg/l. The Village of Oceolaisin thisreach
and does not provide municipal sewage collection and treatment. Handling of sewage at the Sunset
Springs Campground is al so a concern according to the Crawford County Health Dept. Theimpact
from cropland varies depending on the amount of erosion and presence or absence of buffer zones.
Some phosphorus enters streams through field tile drainage, but at a much lesser amount because
it binds so tightly to soil particles.

There is also a concern for water quality impairment resulting from spillsin this reach. One spill
investigated involved the release of diesel fuel at S.R. 4 (RM 23.2) on March 27, 2001. The spill
was caused by a truck accident. Another spill released a small amount of hydraulic oil at a
construction site near C.R. 56 (RM 3.8) on September 13, 2001.

The tributary confluent with Broken Sword Creek at RM 28.04 drains the Village of Sulphur
Springs. Thiscommunity isserved by on-lot septic systems and the Crawford County Health Dept.
has indicated that many are failed. While there was little flow in this stream, it was possible to
sample water from apool at Ridgeton-Annapolis Rd. (RM 0.77). Resultsfor bacteriaand nutrient
tests did not show an impact at this location.

Sediment was collected from Broken Sword Creek at C.R. 62 near the Sandusky River confluence.
The substrate at thislocation is mostly rock and only asmall deposit of sediment was found, so the
ecological impact of its quality should be minimal. Analysisdetermined that the sample contained
64.1% sand, 35.9% silt and clay and 3.8% organic carbon. Resultsfor metalsaredisplayed in Table
3D, but, based on toxicity studies presented in literature, they are not aconcern. The only concern
was for an elevated level of heptachlor epoxide, which is an oxidation product of the insecticide
heptachlor. The value exceeded the probable effect concentration (PEC) described by MacDonald
et a (2000). Thisisalevel above which harmful effects are likely to be observed in aquatic life.

55



EAS/2003-4-6 2001 Sandusky River TSD May 21, 2003

Table 3A.

Aquatic life use attainment status of the Broken Sword Creek assessment unit , June-
October, 2001. The Index of Biotic Integrity (IBI), Modified Index of Well Being
(Mlwb)and Invertebrate Community Index (1Cl) scores are based on the performance of
fish (IBI, Mlwb) and macroinvertebrate communities (ICl). The Qualitative Habitat
Evaluation Index (QHEI) is a measure of the ability of the physical habitat to support
biological communities.

RM

IBI Miwb ICI QHEI Attainment L ocation

Fish/Invert. Status

Broken Sword Creek

Eastern Corn Belt Plains (ECBP) - MWH Use Designation (Recommended)

---/132.6 G (Full) TR 53, Dickson (Lightsburg)
30.3/30.3 36 NA G 30.5 Full TR 20, Beck (Kirkpatrick) Rd.
27.9/27.9 30 G 315 Full CR 78, Ridgetown-Annapolis
25.5/25.5 26 6.8 54 20.0 Full TR 41, Schwemley Rd.
Eastern Corn Belt Plains (ECBP) - WWH Use Designation

19.7/16.7 28*  7.4* 30* 52.5 NON  Holmes Center Rd./ Bethel Rd.
12.3/12.3 38™ 8.8 38 67.0 Full US 30, Lincoln Highway
10.5/10.5 40 8.1™ 42 67.5 Full TR 10/11, County Line Rd.
4.8/3.9 41 7.6* 48 65.5 Partial CR 55/ CR 56
0.9/0.6 47 9.1 46 76.0 Full CR62
Red Run

Eastern Corn Belt Plains (ECBP) - LRW Use Designation (Recommended)
---/0.5 F (Full)  CR 139, Henry Cooper Rd.
Brandywine Creek

Eastern Corn Belt Plains (ECBP) - LRW Use Designation (Recommended)
3.3/3.3 12 NA P* 375 NON CR 31, Spore-Brandywine Rd.

Eastern Corn Belt Plains (ECBP) - MWH Use Designation (Recommended)
1.6/1.6 24 NA P* 275 NON TR 30, Temple Rd.
Indian Run

Eastern Corn Belt Plains (ECBP) - MWH Use Designation (Recommended)
3.5/3.5 26 NA P* 33.0 NON CR47

Eastern Corn Belt Plains (ECBP) - WWH Use Designation

0.9/1.0 26 NA MG™ 440 NON TR 137
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Table 3B. Values obtained from surface water grab samples collected in the Broken Sword Creek

Assessment Unit in 2001 that exceeded State of Ohio Water Quality Standards criteria
(Chapter 3745-1 of the Administrative Code). Each site had five sets of samples
collected at two-week intervals unless indicated otherwise. Assigned stream use
designations (3745-1-12)* that arelinked to statewide water quality criteria(3745-1-07)?
arelisted. Criteriaidentified for warmwater habitat apply to water bodies not assigned
usedesignations. Lake Erie Basin Human Health and Wildlife Criteria (3745-1-33) and
Tier l and Tier Il Limits (3745-1-36) apply to all watersin the study area. Unitsaremg/l
for dissolved oxygen (DO), °Celsius for temperature (T), colonies/100 ml for fecal
coliform (FC)and pg/l for barium (Ba). Resultsfor strontium are not included because
45 of 54 values (83.3%) exceeded the Tier Il limit.

Mile

Parameter (value)

Broken Sword Creek (WWH, PCR, AWYS)

30.31
27.96
25.48
19.13
12.41
10.53
5.14

0.87

T (23.2"); Ba (232", 248); FC (1700 %)
T (245,282 1)

T (24.7,30.1 ™

T (23.3"); DO (4.9

none

none

none

DO (4.6 )

Indian Run (WWH, PCR, AWS)

0.94

FC (1500 ¥, 1200 %)

Brandywine Creek (WWH, PCR, AWS) n" 4 of 5

1.60

T (22.8")

Broken Sword Creek Tributary at RM 28.04

0.77

Ba (238", 480", 614", 618")

! Aquatic Life Habitat: warmwater (WWH); Recreation: primary contact (PCR); Water Supply:
agricultural (AWS)

aguatic life outside mixing zone maximum ('), aquatic life outside mixing zone average ("),

recreation outside mixing zone maximum (*¥), recreation outside mixing zone average (*)

Tier 11 aquatic life outside mixing zone average (")
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Table 3C. Facilities regulated by the National Pollutant Discharge Elimination System located in
the Broken Sword Creek Assessment Unit.

Facility Name | Ohio EPA Receiving River | Description

Permit Number | Stream Mile
National Lime | 21J00020001 Broken Sword Ck | 15.42 | groundwater and
and Stone, stormwater treated by a
Bucyrus Plant settling pond
National Lime | 21J00020003 Broken Sword Ck | 14.48 | groundwater and
and Stone, stormwater treated by a
Bucyrus Plant settling pond
NevadaWater | 21'Y 00060001 Unnamed Trib 0.82 softener backwash treated
Treatment Plant Broken Sword Ck | 5.63 by asand filter
Nevada 2PA00070001 | Rhine Ditch 0.35 sanitary sewage treated by
Wastewater Broken Sword Ck | 5.23 amodified activated sludge
Treatment Plant extended ageration system

Table3D. Metal concentrations in sediment collected from the Broken Sword Creek A ssessment

Unit in 2001. Values preceded by a < were below the reporting limit.

Relative

concentrations are ranked based on a system devel oped by Ohio EPA. [ non-elevated;
b dightly elevated; ® elevated; © highly elevated; © extremely elevated]

Broken Sword Creek at RM 0.87- Wyandot County Rd. 62

Al Ba
268009 144°
Ni K

<32 6340

Ca Cr
26700

Na Sr
<3940

33°

243

Cu Fe Pb
1542 19100% <32

Zn Hg As
87.6% <0.043 6.82°

Mg Mn
6340 <3940

Cd Se
0.434% <158
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Figure 3A. Dissolved oxygen and temperature readings collected from Broken Sword Creek,
June to October, 2001. Temperature criterion valid June 16 to September 15.
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Figure 3B. Dissolved oxygen and pH values from Broken Sword Creek at Schwemley Rd. (RM
25.5) recorded using continuous monitors, August 17-19, 2001.
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Figure 3C. Phosphorus values collected from grab samples from Broken Sword Creek, June-
October, 2001.

60



EAS/2003-4-6 2001 Sandusky River TSD May 21, 2003
Sandusky-Upper Sandusky Assessment Unit

The Sandusky-Upper Sandusky assessment unit (04100011-040) encompasses the area from
downstream Broken Sword Creek (RM 94.48) to upstream Tymochtee Creek (RM 65.73).
Biological and habitat assessments were conducted at 20 sitesin 2001 on nine streams.  Biological
attainment status is presented in Table 4A. Surface water physical/chemical assessments were
conducted at 12 sites. All the sites except one had five sets of grab samples collected at two-week
intervals. Each sample had physical measurements recorded in the field and was tested in the lab
for inorganic parameters such as metals, nutrients and oxygen demand. Two sites had an extra
sample collected to test for the presence of volatile and semi-volatile organic compounds and one
sitewastested for levelsof herbicides. Sediment analysiswasconducted at two sites. Surfacewater
results that exceeded State of Ohio Water Quality Standards criteria are presented in Table 4B.

The City of Upper Sandusky is within this assessment unit and the Wastewater Treatment Plant
(WWTP) is the single largest discharge. There are several other point sources regulated in the
assessment unit and they arelistedin Table4C. Inaddition to the mainstem, five smaller watersheds
were sampled (Little Sandusky River, Rock Run, Negro Run, Sugar Run and Layton Ditch). Four
of fifteen sites with drainage areas <50 mi® met the designated or recommended aquatic life use.
Ninewerein non-attainment and two partially met of the designated or recommended use. Fivesites
on the Sandusky River mainstem had drainage areas between 232 mi? and 341 mi2. Biological
assessment of the five sites reflected 26.0 miles of full attainment of the Warmwater Habitat
(WWH) aguatic life use and 3.0 miles of partial attainment.

The failure of streams with drainage areas <50 mi? within the assessment unit to attain applicable
aquatic life uses and water quality criteria can be largely attributed to agricultural practices within
the watershed and pollution from poorly treated sewage. Sedimentation, enrichment/low dissolved
oxygen and substrate embeddedness were common impacts where aquatic life use attainment was
not fully met. Minimal sustained flow during the summer months also limited pool depths and
availability of riffle habitat at somesites. The channelizing of streams, removal of riparian treesand
field tiling to facilitate drainage have reduced the volume of water present during dry weather
periods, making drought conditions in the streams a much more frequent occurrence. Flow data
collected by the US Geological Survey on the Sandusky River at CR 121 (RM 78.09) is displayed
in Figure4A. About 44 years of datawere used to calcul ate the flow characteristics. The 7 day, 10
year low flow value for May-November was 1.7 cubic foot per second (cfs) and the 80% duration
value (flow equaled or exceeded) was 9.5 cfs. Flowswere generally near 13 cfs during most of the
study, indicating that, even with drought conditions, theriver maintained fairly normal flowsfor that
timeof year. Many of thesampled |ocationshad slow current vel ocitieswhich keep eroded sediment
trapped within the stream channels. Additionally, the lack of water movement can exacerbate
impacts from organic loading and nutrient enrichment by limiting reaeration of the stream. The
benefits of flow contributed by groundwater to small streamswas evident in Negro Run and Spring
Branch. Significant nutrient enrichment and/or organic loading wasindicated at sites on the Little
Sandusky River and attributed to failed on-site septic systems within the Village of Morral.
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Phosphate (PO,) is the compound of greatest concern regarding enrichment impacts because it is
often growth limiting.

The Sandusky River, Rock Run and Little Sandusky River are designated as WWH streams based
on previous biological surveys. The unnamed tributary to the Little Sandusky River( RM 8.93) was
designated asaM odified Warmwater Habitat (MWH). The 2001 survey isthefirst timethat aguatic
life use has been evaluated using biological and habitat information for the other sampled streams
within the assessment unit. The remaining streams possessed sufficient physical habitat
characteristics to warrant the WWH aquatic life use. The Qualitative Habitat Evaluation Index
(QHEI) scoresat sitesin these streams (Negro Run, Sugar Run and Layton Ditch) ranged from 43.0
to 64.0. The presence of a wooded riparian and/or recovering stream channel were primary
considerations for recommending the WWH use. Further recovery where habitat modification had
occurred is possible through the application of management practicesto limit soil loss and stream
bank erosion.

Insufficiently treated waste from on-site septic systems within the Village of Morral were severely
impacting the Little Sandusky River at RMs 10.4 and 9.4. Masses of aquatic wormswhich feed on
sewagewereobserved at RM 10.4. Poor to very poor fish and macroinvertebrate assemblages were
present. In addition to the obvious organic degradation, the entire stream was effected by heavy
siltation and habitat alteration. Asaresult, none of the sampled |ocations met the WWH aquaticlife
use. Improvement in biological condition could begained by correcting the obvious sewage problem
in Morral. The effects of channelization and habitat function due to siltation is one that will be
difficult to address. The sampled locations had alow gradient which tendsto keep eroded sediment
within the stream channel. Additionally, the resultant lack of current likely worsened the impact
from organic loading and nutrient enrichment by limiting reaeration of the stream. Water quality at
Morral-Kirkpatrick Rd. (RM 9.44) was the most severely impaired of the three sites evaluated.
Conditions were impaired by enrichment/low dissolved oxygen and elevated bacteria counts.
Elevated bacteria counts generate a concern for human health and may result in non-attainment of
the designated Primary Contact Recreation use.

Six fish species were collected and the community was rated as poor a&¢ RM 2.6 on the Little
Sandusky River Tributary (RM 8.93). No macroinvertebrateswere collected becausethe streamwas
dry on the date that sampling was attempted. The designated MWH use was not met based on these
results. Theaguatic life use wasbased on sampling conducted at RM 0.91n 1995. Upstream, at RM
2.6, the stream functioned as a conveyance for agricultural drainage but had littleto offer in theway
of habitat for aquaticlife. Theapplication of aPrimary Headwater Habitat use should be considered
at thissite (RM 2.6) if it becomes an option in the future.

The upstream site on Honey Run (RM 2.4) is provisionally listed as fully attaining the WWH use
based on a marginally good macroinvertebrate assemblage; however, no fish sampling was
conducted. The stream failed to meet the use at RM 0.5 due to avery poor fish index score (IBI =
12). Only eight individuals were collected despite relatively good habitat. Conversely, the
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macroinvertebrate community wasin good condition. Thereason for these divergent resultswasnot
readily apparent and will need additional sampling to determine if awater quality problems exists.
Water quality evaluated at CR 126 (RM 0.52) was good except for an elevated bacteria count. A
possible source is Maken Bacon Farms, Inc. located at 2594 CR 74. This facility is alarge hog
operation that has a 1.2-1.4 million gallon holding pond for storing liquid manure. The operator
reported a spill to Honey Run on December 12, 2001 after manure applied to soy bean stubble
leached into field tiles. Thetile main enters Honey Run at Township Rd. (TR) 72 just east of TR
135.

Spring Branch and Negro Run demonstrated attainment of the WWH aquaticlifeuse. Theavailable
habitat varied between sites. One important attribute both streams had in common was that
groundwater contributed flow and enhanced water quality. Thiswasreflected in collection of 12 to
15 EPT taxa and good numbers of mottled sculpins at each site. Water quality was evaluated in
Negro Run a CR 124 (RM 0.52) and CR 128 (RM 2.91). The only water quality problem
documented was elevated bacterialevels. A possible sourceis failed on-lot septic systemsin the
unincorporated Village of Seal.

A total of four siteswere sampled on Rock Run, Sugar Run and Layton Ditch. Theseweresiteswith
<10 mi? of drainage. None of the sites fully met the recommended WWH use. The failure of
streams to meet the WWH aguatic life use can be largely attributed to conditions resulting from the
predominant agricultural land use. Impacts included a combination of enrichment, siltation and
minimal flow. The sampled locations had slow current velocities which keep eroded sediment
trapped within the stream channels. Additionally, the lack of water movement can exacerbate
impactsfrom organicloading and nutrient enrichment by limiting reaeration of the stream. Minimal
sustained flow during the summer months also limited pool depths and availability of riffle habitat
at some sites. An additional source of degradation on Rock Run was discharge of insufficiently
treated sewage from adjacent residences at RM 0.9. Water quality data evaluated in Rock Run at
TR 51 (RM 0.80) documented an elevated bacteria count, so the likely source is the failed on-lot
septic systems mentioned above.

Five locations were sampled by Ohio EPA staff on the Sandusky River mainstem between the
confluences of Broken Sword Creek and Tymochtee Creek. The only site where fish and
macroinvertebrateresultsdid not at |east marginally meet expectationsfor the WWH aguaticlifeuse
wasaRM 93.8. At thislocation, thelBI scorewasinthefair range. Thefish community at thissite
appeared to be more effected by siltation and nutrients than other mainstem sites within the
assessment unit. As a result, the proportion of simple lithophilic species was depressed while
tolerant and omnivores fishes were present in higher than expected numbers. Bl and MIwb scores
were in the marginally good to very good range at the remaining locations. The macroinvertebrate
community was consistently in the exceptional range which indicated overall good water quality at
the sampled locations.

Water quality evaluated in the Sandusky River mainstem was good except for several warmer than
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normal water temperatures. These alone should not have a major effect on aquatic life. Although
less oxygen is soluble in warm water, there were no dissolved oxygen criterion exceedencesin the
grab samples. Resultsobtained from grab samplesaredisplayedin Figure4B aong withtheaverage
criterionthat apply (temperaturecriterionvalid June 16-September 15). Several continuousmonitors
were deployed on July 24, 2001 and verified that good oxygen levels were maintained over adiel
period. Theseinstrumentsrecord hourly measurementsfor 48 hours. Therewereonly brief periods
during the evening that levels dipped below the average WWH criterion of 5.0 mg/l. Results for
unitsdeployed at CR 128 (RM 93.76) and TR 40 (RM 72.09) aredisplayed in Figure4C. A mercury
value of 0.30 pg/l wasdocumented at TR 124 (RM 90.27) and this exceeded the human health and
wildlifelimitsestablished to protect drinking water suppliesand prevent contamination of fishtissue.
Elevated levels of mercury were documented in sediment tested around the City of Bucyrus and it
was discovered that the Genera Electric Lamp Plant in town disposed of mercury into the sewer
system. An annua Toxic Release Inventory indicated that 49 pounds were disposed in 2000 and
19.8 pounds in 2001. Some other sources of mercury include burning of coal, manufacture of
batteries and production of chlorine gas and caustic soda. The sitesat CR 55 (RM 83.47) and CR
121 (RM 78.09) were selected to bracket the Upper Sandusky WWTP and had additional testing
conducted for the presence of volatile and semi-volatile organic compounds. No compounds were
detected in either sample.

Pollution spills can have amajor impact on attainment of designated beneficial uses. One incident
was investigated at the Qualitec Trucking, Inc. facility located at 16303 TR 124, Harpster, OH. It
was determined that 1000 gallons of waste oil was deliberately dumped from an above ground
storagetank into an adjacent field. Theoil leached into afieldtilethat leadsdirectly to the Sandusky
River. The Upper Sandusky WWTP reported aspill to the Sandusky River on June 18, 2001. A lift
station pump failed and resulted in the bypass of alarge amount of sewage directly into the river.
The collection system contains three combined sewer overflows (CSOs) that discharge during wet
weather and the main plant has a bypass that activates when the plant exceeds hydraulic capacity.
The WWTP is designed to treat 2.0 million gallons per day (MGD) at a secondary level with
ultraviolet radiation as disinfection. Flows above design capacity receive primary treatment and
disinfection up to the hydraulic capacity of 3.0 MGD. Thecity isconsidering construction of aone
million gallon equalization basin to reduce the frequency of bypasses.

Sludge deposits noted in the Sandusky River downstream from the WWTP raised some concern.
Annual loadings (kg/day) of suspended solidsover thelast 20 yearswere evaluated using the Liquid
Effluents Analysis Processing (LEAP) system, an Ohio EPA database that stores monthly
selfmonitoring data and are displayed in Figure 4D. The facility is allowed to discharge a daily
maximum of 204.4 kg/day and a monthly average of 136.3 kg/day.

Additional sampling conducted by the consulting firm, Hull and Associates, showed adeclineinthe
fish community downstream from the Upper Sandusky WWTP (Table 4D). The sampling was
conducted on October 3, 2001 and was observed by Ohio EPA staff. Both fish indices declined
from, at least, marginally good upstream from the plant to the fair range downstream. Personal
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communicationwiththe EPA observer indicated sludge depositswere extensiveintheriver channel,
both along the margins and covering an entire pool area. It should be noted that thiswas asingle
samplingevent. Normal EPA protocol requirestwo sampling passesbeconductedinthissizestream
to determine aguatic lifeuseattainment. Nevertheless, it appeared that proper plant operationswere
disrupted at some point prior to the sampling and that the stream was impacted. Further
investigationisneeded too moreconclusively identify thefrequency and magnitudewith which these
events occur.

Sediment quality was evaluated at two sites in the assessment unit. Physical attributes that were
measured included percent particle size distribution, solidsand organic carbon. Chemical attributes
that were measured included metals, volatile and semi-volatile organic compounds, pesticides and
polychlorinated biphenyls (PCBs). Resultsfor metalsvaried widely and are presented in Table 4E.
No volatile, semi-volatile, or PCB compounds were detected.

Sediment collected at County Rd. 55 (RM 83.47) consisted of 68.5% sand, 42.1% silt and clay, 1.6%
organic carbon and 63.8% solids. This segment of the river hasafairly slow current velocity and
alarge amount of deep sediment is deposited. Most metals were either ranked as non-elevated or
were below thereporting limit. The compound heptachl or epoxide wasdetected at 19.1 ug/kg. This
exceeded both the TEC of 2.47 pug/kg and PEC of 16.0 pg/kg. Sediment collected at County Rd. 121
(RM 78.09) consisted of 57.0% sand, 43.0% silt and clay, 3.2% organic carbon and 45.1% solids.
Thissegment of theriver is predominately bedrock and very little sediment is present. Most metals
were either ranked as non-elevated or were below the reporting limit.

65



EAS/2003-4-6 2001 Sandusky River TSD May 21, 2003

Table 4A. Aquatic life use attainment status of the Sandusky-Upper Sandusky assessment unit
(04100011-040), June-October, 2001. The Index of Biotic Integrity (I1Bl), Modified
Index of Well Being (MIwb)and Invertebrate Community Index (ICl) scores are based
on the performance of fish (IBI, MIwb) and macroinvertebrate communities (ICI). The
Qualitative Habitat Evaluation Index (QHEI) is ameasure of the ability of the physical
habitat to support biological communities.

River Mile IBI MIlwb ICI? QHEI Attainment Comments
| nvertebrate/Fish Status’
Sandusky River
Eastern Corn Belt Plains (ECBP) - WWH Use Designation

93.8/93.8 32 82® 48 670 Partial TR 128
90.3/90.3 4 9.0 54 66.0 Full TR 124
83.3/85.0 43 82" 46  59.0 Full CR55
78.4/77.9 48 81® 44 715 Full CR121
72.0/72.1 52 93 52 765 Full TR 40 (Parker Bridge)

Little Sandusky River
Eastern Corn Belt Plains (ECBP) - WWH Use Designation

---/10.4 P* (NON)

9.4/9.4 24 NA VP 320 NON CR 67, Morra-Kirkpatrick Rd.
7.0/8.6 200 14 37.0 NON TR 68, Wyandot-Marion Rd.
--16.5 F* (NON)

1.3/1.4 26 5.1* 34 505 NON CR113

Little Sandusky River Tributary @ RM 8.93
Eastern Corn Belt Plains (ECBP) - MWH Use Designation

2.6/ 200 NA - 18.5 (NON) CR 90, Goodnow Rd.
Honey Run
Eastern Corn Belt Plains (ECBP) - WWH Use Designation
---12.4 - MG (Full) TR128
0.5/0.5 12 NA G 43.0 NON CR 126
Rock Run
Eastern Corn Belt Plains (ECBP) - WMWH Use Designation
4.0/4.0 34 NA & 36.0 NON TR 124
0.9/0.9 30+ NA MG®™ 570 Partial TR51
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Table4A. Continued

River Mile IBI Mlwb ICI? QHEI Attainment Comments
| nvertebrate/Fish Status’
Negro Run
Eastern Corn Belt Plains (ECBP) - WWH Use Designation
2.9/2.9 4 NA VG 59.0 Full CR 128
0.5/0.5 42 NA G 57.5 Full CR 124

Spring Branch
Eastern Corn Belt Plains (ECBP) - WWH Use Designation

1.2/1.2 38 NA VG 54 Full TR 136
Sugar Run

Eastern Corn Belt Plains (ECBP) - WWH Use Designation
0.6/0.6 34*  NA G 64.0 Partial SR 67
Layton Ditch

Eastern Corn Belt Plains (ECBP) - WWH Use Designation
0.4/0.3 26 NA F 57.0 NON CR37
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Table4B. Values obtained from surface water grab samples collected in the Sandusky-Upper
Sandusky Assessment Unit in 2001 that exceeded State of Ohio Water Quality Standards
criteria(Chapter 3745-1 of the Administrative Code). Each site had five setsof samples
collected at two-week intervals unless indicated otherwise. Assigned stream use
designations (3745-1-12)* that arelinked to statewide water quality criteria(3745-1-07)?
arelisted. Lake Erie Basin Human Health and Wildlife Criteria (3745-1-33)° and Tier
| and Tier Il Limits (3745-1-36) apply to all watersin the study area. Unitsare mg/I for
dissolved oxygen (DO), °Celsiusfor temperature (T), colonies/100 ml for fecal coliform
(FCand pg/l for mercury (Hg). Strontium is not included because 59 of 59 values
(100%) exceeded Tier |1 limits.

Mile Parameter (value)

Sandusky River (WWH, PCR, AWYS)

93.76 T(254™

90.27 T (24.5™); Hg (0.30 "™)

83.47 T(25.3™

78.09 T(27.2™,27.9"); FC (1600 ¥
72.09 T(26.7',285% 286"

Negro Run (WWH, PCR, AWYS)

291 T (24.1"); FC (8000 #)

0.52 T (25.7 ™); FC (>10000 *, 1300 ¥
Rock Run (WWH, PCR, AWS)

0.80 FC (5700 *)

Little Sandusky River (WWH, PCR, AWYS)
9.44 T(23.7";DO(45%,35™ 3.6, 35™ 2.7 ™); FC (>10000 *)
6.52 T (23.1"); FC (>10000 *, 2800 *)
1.45 FC (7300 )

Honey Run (WWH, PCR, AWYS)

0.52 FC (>10000 ) [n " 4]

1 Aquatic Life Habitat: warmwater (WWH); Recreation: primary contact (PCR); Water Supply:
agricultural (AWS)

aguatic life outside mixing zone maximum (™), aquatic life outside mixing zone average ("),
recreation outside mixing zone maximum (*¥), recreation outside mixing zone average (*)
human health and wildlife outside mixing zone average ("™)
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Table4C. Facilities regulated by the National Pollutant Discharge Elimination System located in
the Sandusky-Upper Sandusky Assessment Unit.

Facility Name | Ohio EPA Receiving River | Description

Permit Stream Mile

Number
The Olen 21J00067-001 Sandusky River 86.98 | un-treated groundwater
Corporation, and stormwater
Plant #6
Ligui-Box 21Q00009-002 | Unnamed Trib sanitary sewage treated by
Corp. Sandusky River 83.14 | apackage plant

(Upper Sandusky
Reservoir)

Upper 2IW00270-001 | Sandusky River 83.00 | limedudgetreated by a
Sandusky settling pond
Water
Treatment Plant
BP Qil, Upper | 2IN00169-001 | Sandusky River stormwater treated by an
Sandusky Bulk (viastormtile) oil-water separator and
Plant settling pond
Upper 2PD00039-001 | Sandusky River 80.02 | sanitary sewage treated by
Sandusky an activated sludge
Wastewater aeration system
Treatment Plant
Upper 2PD00039-051 | Sandusky River 80.02 | raw bypass
Sandusky
Wastewater
Treatment Plant
Upper 2PD00039-003, | Sandusky River combined sewer overflow
Sandusky 008-009
Wastewater
Treatment Plant
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Table4D. Fishindex scores upstream and downstream from the Upper Sandusky River WWTP
conducted by Hull and associates, October 3, 2001.

RM IBI Mlwb L ocation

83.3% 38™ 7.8% CR55

80.2° 38 8.3 Immediately downstream Upper Sandusky WWTP
79.9° 28* 6.8* Downstream WWTP (sludge deposits noted)

& Boat sampling method

b Wading sampling method.

*  Significant departure from ecoregion biocriterion.

" Nonsignificant departure from biocriterion (<4 IBI or <0.5 MIwb units).

Ecoregion Biocriteria: E. Corn Belt Plains (ECBP)

INDEX - Site Type WWH EWH
IBlI Headwater - Wading/ Boat | 40/ 42 50
MIwb Wading/ Boat 8.3/85| 9.4/96

Table4E. Metal concentrations in sediment collected from the Sandusky-Upper Sandusky
Assessment Unit in 2001. Values preceded by a < were below the reporting limit.
Relative concentrations are ranked based on a system developed by Ohio EPA.
[ non-elevated; ® dlightly elevated; © elevated; ¢ highly elevated; © extremely elevated]

Sandusky River at RM 83.47- Wyandot County Rd. 55

Al Ba Ca Cr Cu Fe Pb Mg Mn
17600°¢ 79.7% 21900 16* 10.7% 13800% <21 7500 271°
Ni K Na Sr Zn Hg As Cd Se

<21 4120 <2660 148 65.2* <0.033 5.07% 0.266% <1.06
Sandusky River at RM 78.09- Wyandot County Rd. 121

Al Ba Ca Cr Cu Fe Pb Mg Mn
14500° 82.62 27000 <22  18.0% 155002 <30 8980 266°
Ni K Na Sr Zn Hg As Cd Se

<30 4140 <3700 218 102° 0.052 6.02* 0.400% <148
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WWTP, 1982 to 2001.
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Upper Tymochtee Assessment Unit

The upper Tymochtee assessment unit (04100011-050) encompasses the drainage area beginning
with the headwaters of Tymochtee Creek downstream to and including Warpole Creek. Biological
and habitat assessments were conducted at 18 sites in 2001. Attainment status for streams in the
assessment unit are presented in Table 5A. Surface water physical/chemical assessments were
conducted at 16 sites. The majority had five sets of grab samples collected at two-week intervals.
Sites with fewer sets collected were dry or intermittent. Each sample had physical measurements
recorded in thefield and wastested in thelab for inorganic parameters such as metal's, nutrients and
oxygen demand. Two sites had an extra sample collected to test for levels of herbicides. Surface
water resultsthat exceeded State of Ohio Water Quality Standards criteriaare presented in Table5B.

Given that farming will remain the predominant land use, Modified Warmwater Habitat (MWH) or
Limited Resource Water (LRW) aguatic life uses were recommended for a majority of the small
channelized streams(<10 mi?) where limited habitat conditions made these uses applicable. Sites
>10 mi? were considered of sufficient habitat quality to warrant a Warmwater Habitat (WWH)
aguatic lifeuse. Six of 15 siteswith drainage areas of 50 mi? or less met the recommended aquatic
life use. The remaining nine sampled locations were in non-attainment of the designated or
recommended use. Three sites on Tymochtee Creek with drainage areas >50 mi? represented 19.3
miles of stream. None of these mileswerein full attainment of the designated WWH use. The use
was partially met for 7.8 miles with non-attainment ascribed to 11.5 miles.

Thefailure of amagjority of streams within the assessment unit to attain applicable aguatic life uses
and water quality criteria can be largely attributed to agricultural practices within the watershed,
pollution from poorly treated sewage and spills. Sedimentation, enrichment/low dissolved oxygen,
ammonia and bacteria were a concern, but the most pervasive impact was simply the low water
levels that were encountered during the sampling period. In addition to the widespread impacts
associated with agriculture, several distinct areas were impacted by organic loadings from on-site
septic systems. These were Tymochtee Creek and Prairie Run immediately downstream from the
Village of Meeker, Tymochtee Creek (upper) downstream from the Village of Marseilles, Little
Tymochtee Creek at Township Road 104 (RM 13.5) and Warpole Creek downstream from the
Village of Harpster.

The modification of stream channels and tiling to facilitate drainage have reduced the volume of
water present during dry weather periods making drought conditions in the streams a much more
frequent occurrence.

A total of 26 sites were originally selected within the subbasin for biological sampling. Eight of
seventeen siteswith drainage areas of <10 mi? wereeither dry or had only widely disconnected pools
when biological sampling was attempted. Little wasto be gained in sampling those areas where a
puddle of water was present. These streams included Blood Run, Prairie Run at RM 4.1, Carroll
Ditch Tributary at RM 0.35 (West Branch Carroll Ditch), Reevhorn Run (two sites), Ramage Run,
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Warpole Creek at RM 2.5 and St. James Run. Assignment of an aguatic life use is not appropriate
given theinability of the sitesto devel op any semblance of reproducing fish and macroinvertebrate
communities. A more redistic classification of these streams could be made using Primary
Headwater Habitat guidelines which are currently being drafted by Ohio EPA. Therefore, it is
recommended that these watercourses remain undesignated until the Primary Headwater Habitat
designations are promul gated.

Three sets of surface water samples were collected from Reevhorn Run at Wyandot County Rd. 76
(RM 2.26) beforeit dried. An abnormal amount of algae was present and the dissolved oxygen and
pH values were highly elevated because of it. Thisindicated the presence of a nutrient source, but
its location was not pinpointed.

Nine sampled sites on seven streams had drainage areas of <10 mi?. Enoch Creek and Pawpaw Run
were the only streams with >10 mi? drainage that possessed sufficient physical habitat
characteristics to warrant the WWH aquatic life use. The presence of awooded riparian corridor
and a natural or recovering stream channel were primary considerations for recommending the
WWH use. The most upstream Tymochtee Creek site (RM 53.2) was channelized and i ntermittent.
The wetted channel was extremely shallow and covered with emergent aquatic vegetation. These
conditions precluded the establishment of even the MWH fish community and, as such, is a
candidate for the LRW use. The remaining <10 mi? siteswere channelized with littlelikelihood for
recovery and offered minimal instream habitat. It is not realistic to expect typical WWH aquatic
communities under these conditions, so the MWH aguatic life use is recommended for Little
Tymochtee Creek (upper) upstream from County Road 205 (~RM 9.0), Prairie Run and Warpole
Creek. Thompson Ditch and Carroll Ditch have existing MWH designationsthat should beretained.

All of the siteswith >10 mi? drainage had sufficient attributesto warrant the WWH aquatic life use.
Qualitative Habitat Evaluation Index (QHEI) scores ranged from 33 to 68. Scores of greater than
60 are agood indication of the appropriateness of the WWH use. Tymochtee Creek at RM 40.8 and
Pawpaw Run at RM 0.6 both received QHEI values of 68. Theremaining siteson Tymochtee Creek
and Little Tymochtee Creek (upper) werestill considered candidatesfor the WWH use despitelower
QHEI scores. Recovery where channelization had occurred was ongoing and habitat improvement
is possible by reducing sedimentation through the application of management practicesto limit soil
loss and stream bank erosion. Sites on Tymochtee Creek had moderate amounts of instream cover
and sinuosity, but low current vel ocitiesal ong with sedimentation limited functionality in supporting
warmwater fish and macroinvertebrate assemblages. A significant lossin habitat functionin Little
Tymochtee Creek (upper) can be attributed to drainage manipulation of the surrounding area to
facilitate row crop agriculture. Minimal sustained flow during the summer months limited pool
depths and availability of riffle habitat.

PrairieRun, Thompson Ditch, Warpol e Creek and Carrol | Ditch met theMWH aquaticlife use based

on fish and macroinvertebrate sampling results. Water quality at some of these sitesindicated some
problems. Prairie Runat AgostaMeeker Rd. (RM 1.02) wasimpacted by enrichment/low dissolved
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oxygen and elevated bacteria. Phosphorusis the likely stimulus for enrichment since the median
concentration at thislocation was 0.26 mg/l. Failed on-lot septic systemsin the Village of Meeker
are probably a contributing source. Warpole Creek at Mifflin Township Rd. 108 (RM 2.53) was
impacted by enrichment/low dissolved oxygen, ammoniaand el evated bacteria. Failed on-lot septic
systemsin the Village of Harpster (population 230) are the probable source.

Carroll Ditch at Osbun Rd. (RM 0.66) met applicable water quality criteria except for an elevated
temperature reading. A concern in this areainvolves spills originating at the Buckeye Egg facility
on Morral Kirkpatrick Rd. This company has a poor history of compliance and the Ohio EPA
decided to revoke its NPDES permits on May 23, 2002. The company then hired Compliance
Consulting Associates LLC to manage operations through December 2003 and is in pursuit of a
buyer for itsthree mega-farmslocated in the state. Oneincident wasreported on November 9, 2001
after land applied manure entered a ditch that flows into Carroll Ditch a8 RM 0.35. The spill
occurred because the manure was applied during arain event.

Little Tymochtee Creek (upper) failed to attain the MWH use at RM 13.5 but fully met the
biocriteriaat RM 10.0. The IBI scores were in the expected range for MWH at both sites. It is
noteworthy, however, that only three and four taxa were collected at RMs 13.5 and 10.0,
respectively. Low taxadiversity and predominance of blackstriped topminnows at both sites were
aresult of the nearly intermittent flow conditions. The non-attainment at RM 13.5 was determined
based on poor macroinvertebrate community condition. A predominance of pollution tolerant snails
and limited diversity were indicative of significant pollution impactsin addition to limitations that
channelization imparted on the biota. A gray water discharge was noted at the site and it appeared
that nutrient and organic inputs were overwhelming the assimilative capacity to the stream.
Additionally, water quality in Little Tymochtee Creek (upper) at Rager Rd. (RM 9.77) wasimpscted
by elevated temperature and bacteria. All of the temperatures measured exceeded the criterion on
the date they were collected. This site lacked shade normally provided by ariparian corridor. The
elevated bacteriaprobably resultsfrom the gray water discharge noted at Pleasant Township Rd. 104
(RM 13.5).

Pawpaw Run was in non-attainment of the WWH use at all three sites sampled (RMs 8.9, 6.0 and
0.6). Macroinvertebrate condition progressed from poor at RM 8.9 to marginally good at the most
downstream site (RM 0.6). The fish community was depressed at al three locations. IBI scores
were in the fair to poor range and creek chubs were the most commonly collected fish. Stresses to
the aguatic community likely included reduced dry weather flow, siltation and impacts from
agricultural practices within the drainage area. Water quality was good at Fail Rd. (FM 0.57), but
impaired from enrichment/low dissolved oxygen at Marion-Hardin Rd. (RM 6.13). Runoff from
adjacent pasture land probably contributed to this impact.

Enoch Creek wasin non-attainment of the WWH useat DeCliff Rd. (RM 1.59) based onfair quality

fish and macroinvertebrate communities. Water quality wasimpacted by enrichment/low dissolved
oxygen and elevated ammonia. These results suggested a source of either poorly treated sewage or
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manure runoff.

Neither of the remaining Little Tymochtee Creek (upper) sites (RMs 7.4 and 4.0) attained the
designated WWH use. A lack of sustained flow was a primary limitation to the establishment of
warmwater fish at both locations. Habitat attributes such as varied substrate types and well defined
pool/riffle areas were of limited function dueto the nearly intermittent conditions encountered. As
aresult, an IBI score in the poor range and a predominance of tolerant individuals were recorded at
RM 7.4. The macroinvertebrate community at RM 7.4 was in marginally good condition and
indicated that nutrient concentrationswere not excessive. Water quality at Wyandot/Hardin LineRd.
(RM 7.41) was good except for alow dissolved oxygen recorded during one of the sampling events.

Thelack of flow led to low diversity and very low numbers of fish collected at RM 4.0. AnIBI in
the fair range and the MIWB in the poor range were the result. Nutrient and/or organic enrichment
appeared elevated at RM 4.1 and the macroinvertebrateswerein only fair condition. Water quality
results at Wyandot County Rd. 93 (RM 4.00) support this observation as the median phosphorus
concentration was 0.13 mg/l. This site was also tested for the presence of herbicides and atrazine
was detected at 1.28 g/l.

The sediment at RM 4.1 gave off amanure odor when disturbed and a scum layer was noted on the
day macroinvertebrate sampling was conducted. Thisis probably related to a pollution complaint
investigated on November 9, 2001 at Corey Dairy, which islocated at 18405 Wyandot County Rd.
70. Thisfacility has a capacity for 675 animals and stores manure in atwo million gallon holding
lagoon. It was determined that land applied manure leached into field tiles and entered a ditch that
flowsinto Little Tymochtee Creek (upper) at RM 5.50. Theinvestigating Wildlife Officer stated that
there was potential for future incidents because of the size of the operation, heavy clay soils and
shallow field tiles. Once again, the lack of water movement was a factor due to limited reaeration.
Thesituationin Little Tymochtee was onethat wasrepeated el sewherein the subbasin with thetiling
of agricultural fields to facilitate drainage.

Six sites were sampled in Tymochtee Creek between RMs 53.2 and 34.0. Fish sampling was not
conducted at the uppermost site for reasons described above. Twenty-three macroinvertebrate taxa
were collected and the community was rated as poor at RM 53.2. Siltation, rather than any water
quality impact, was the reason for thisresult. The recommended LRW use designation attained in
this reach since no severe toxic impact wasindicated. Significant organic loading was evidenced
inavery poor macroinvertebrate community at RM 49.3. Pollution tolerant taxa predominated and
no mayflies or caddisflies were collected. This site is adjacent to the Village of Meeker and was
apparently receiving insufficiently treated sewage from on-site home septic systems. Fish sampling
a RM 49.3 yielded low numbers of four species, three of which were pollution tolerant white
suckers, creek chubs and green sunfish. The resulting IBI score was in the poor range. Moderate
amounts of in-stream cover of differing type should have supported agreater variety of fish species;
however, the lack of flow limited the functionality of the habitat and exacerbated the impact of
organic loading to the stream.
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Themacroinvertebrate community demonstrated improvement in sitesdownstream fromthe Village
of Meeker beginning at RM 47.2. Marginally good to very good assemblages were collected and
included eight to fifteen mayfly and caddisfly taxa. It is noteworthy that the site with the best
macroinvertebrate community health wasonewiththeleast amount of siltation (RM 42.8). Siltation
was particularly severe at RM 40.8 where removal of riparian trees was ongoing. The fish
community continued to be depressed at the four sites on Tymochtee Creek. IBI and MIwb scores
werefair to poor at RMs47.2 and 42.8, reflecting nonattainment of the WWH aquatic lifeuse. Fish
index scores were in the fair range at RMs 40.8 and 34.0 which, in combination with at least
marginally good macroinvertebrate community health, netted partial attainment of the WWH aguatic
life use at these locations. Low flow conditions and siltation were the primary cause for depressed
conditions at these sites because the limited available habitat could not support WWH fish
communities.

Water quality was evaluated at five sites in this reach of Tymochtee Creek. Impacts from
enrichment/low dissol ved oxygen, ammoniaand bacteriawere documented. Poor dissolved oxygen
levels were recorded and results are displayed in Figure 5A. Phosphorus levels were consistently
abovetherecommended ecoregional targets (Figure5B). Problemsbeginat Marion County Rd. 213-
A (RM 49.44) and are caused by failed on-lot septic systemsin the Village of Meeker. Physical
evidence such as gray water and septic odors were noted and chemical evidence included elevated
level sof ammonia(two val ues exceeded the WQS criterion) and amedian phosphorus concentration
of 0.32 mg/l. Results at Osbun Rd. (RM 47.16) indicated that much of the pollutant load was
assimilated, but dissolved oxygen continues to be low. Improvement is slowed by the modified
channel and low gradient dueto limited reaeration potential. A continuous monitor deployed at this
location revealed that oxygen levels remain below the WQS criterion for extended periods of time
(Figure 5C). This site was also tested for the presence of herbicides and atrazine was detected at
1.19 pg/l and metolachlor was detected at 0.53 pg/l. No WQS criteria were exceeded at Fail Rd.
(RM 42.83), but phosphorus was still elevated with a median concentration of 0.13 mg/I.

Tymochtee Creek at State Hwy. 67 (RM 40.76) was impacted by failed on-lot septic systemsin the
Village of Marseilles (population 130). One area where sewage was identified was just upstream
fromthe bridgewherea stormtile drains Broadway St. Another potential source of pollution at this
location isthe Devries Dairy Farm at 15603 State Hwy. 67. A complaint wasinvestigated on March
7, 2001 and it was determined that land applied manure leached into a field tile that entered
Tymochtee Creek around RM 41.4. Thestream continued to suffer from pollution sourcesat Mifflin
Township Rd. 97 (RM 33.99). The principa impacts continued to be enrichment/low dissolved
oxygen and elevated bacteria.
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Table5A.

Aquatic life use attainment status of the upper Tymochtee Creek assessment unit, June-
October, 2001. The Index of Biotic Integrity (IBI), Modified Index of Well Being
(Mlwb) and Invertebrate Community Index (ICl) scores are based on the performance of
fish (1BI, Mlwb) and macroinvertebrate communities (ICI). The Qualitative Habitat
Evaluation Index (QHEI) is a measure of the ability of the physical habitat to support
biological communities.

River Mile IBI Mliwb ICI* QHEI Attainment Comments
I nvertebrate/Fish Status®
Tymochtee Creek

Eastern Corn Belt Plains (ECBP) - LRW Use Designation (Recommended)

---/53.2 F (Full)  CR 88, Pleasant Hill Rd.
Eastern Corn Belt Plains (ECBP) - WWH Use Designation
49.3/49.3 22 NA VP* 470 NON  CR 213, Main St
47.2/46.9 26* 6.0 34™ 455 NON  CR 30, Osbun Rd.
42.8/43.0 28« 57 44 550 NON  TR64, Fal Rd.
40.8/40.8 31* 71* 38 680 Partidl SR 67
34.0/34.0 31* 7.3* MG 405 Partid TR 97
Prairie Run
Eastern Corn Belt Plains (ECBP) - LRW Use Designation (Recommended)
---14.1 P (Full)  CR 63, Schreck Rd.
Eastern Corn Belt Plains (ECBP) - MWH Use Designation (Recommended)
1.0/1.0 26 NA MG 320 Full TR 31, Agosta-Meeker Rd.

Thompson Ditch

Eastern Corn Belt Plains (ECBP) - MWH Use Designation

1.5/--- 32 NA -- 165 (Full)  Adj. CR 35,
Enoch Creek

Eastern Corn Belt Plains (ECBP) - WMWH Use Designation
1.6/2.0 28 NA F 365 NON  CR 29, DeCliff Rd.
Carroll Ditch

Eastern Corn Belt Plains (ECBP) - MWH Use Designation
1.0/1.0 26 NA F 16.0 Full CR 30, Osbun Rd.
Pawpaw Run

Eastern Corn Belt Plains (ECBP) - WWH Use Designation
8.9/8.9 28 NA P 285 NON TR235
6.0/6.0 22 NA F 610 NON  CR 255/18, Marion-Hardin
0.6/0.6 26 NA MG™ 68.0 NON TR 24, Fail Rd.

79



EAS/2003-4-6 2001 Sandusky River TSD May 21, 2003

Table 5A continued.

River Mile IBI Mliwb ICI* QHEI Attainment Comments
I nvertebrate/Fish Status®

Little Tymochtee Creek (upper)
Eastern Corn Belt Plains (ECBP) - MWH Use Designation (Recommended)

13.5/13.5 30 NA P 260 NON TR104
10.0/10.0 30 NA F FULL TR 24, Rager Rd.
Eastern Corn Belt Plains (ECBP) - WMWH Use Designation
7.4/7.4 26 NA MG™ 500 NON  CR 215, County Line Rd.
4.0/4.1 34* 5.6 28 535 NON CR93
1.5/ 36 NA MG 330 Full TR 58
Warpole Creek
Eastern Corn Belt Plains (ECBP) - MWH Use Designation (Recommended)
1.5/1.5 36 NA MG 330 Full TR 58
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Table5B. Values obtained from surface water grab samples collected in the upper Tymochtee Creek
Assessment Unit in 2001 that exceeded State of Ohio Water Quality Standards criteria (Chapter
3745-1 of the Administrative Code). Each site had five sets of samples collected at two-week
intervals unless indicated otherwise. Assigned stream use designations (3745-1-12)* that are
linked to statewidewater quality criteria(3745-1-07) arelisted. LakeErieBasin Human Health
and Wildlife Criteria (3745-1-33) and Tier | and Tier Il Limits (3745-1-36) apply to all waters
inthe study area. Unitsaremg/I for dissolved oxygen (DO) and ammonia(NH,-N), °Celsiusfor
temperature (T)and colonies/100 ml for fecal coliform (FC). Strontiumisnot included because
73 of 78 values (93.6%) exceeded Tier Il limits.

Mile Parameter (value)

Tymochtee Creek (WWH, PCR, AWS)

49.44 DO (29™ 25 1.9™); NH,-N (3.217, 1.88 "); FC (1400 ¥, 4400 *)
47.16 DO (4.01,3.3™

42.83 none

40.76 T (22.31); FC (3400 )

33.99 DO (3.8 ™, 3.6 ™); FC (2400 *)

Warpole Creek (WWH, PCR, AWS)

2.53 DO (4.77,3.6 ™); NH;-N (2.01 "); FC (1200 *, 1300 ¥
152 none

Little Tymochtee Creek (upper) (WWH, PCR, AWS)

9.77 T(27.8",28.17,31.4™, 321™ 34.7™); FC (2000 )
7.41 DO (457

4.00 T (228"

Reevhorn Run (WWH, PCR, AWS) n" 3 0of 5

2.26 none

Pawpaw Run (WWH, PCR, AWYS)

6.13 T(24.2"); DO (3.3",4.0"

0.57 none

Carrall Ditch (MWH, SCR, AWYS)

0.66 T (223"

Enoch Creek (WWH, PCR, AWS)

1.59 DO (3.8™, 3.6 ™); NH,-N (3.22 1)

Prairie Run (WWH, PCR, AWYS)

1.02 DO (4.2 "); FC (2500 *, 2000 ¥)

Aquatic Life Habitat: warmwater (WWH), modified warmwater (MWH); Recreation: primary contact (PCR),
secondary contact (SCR); Water Supply: agricultural (AWS)

aquatic life outside mixing zone maximum ('), aguatic life outside mixing zone average ("), recreation outside
mixing zone maximum (*), recreation outside mixing zone average ()
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Figure 5C
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L ower Tymochtee Assessment Unit

TheL ower Tymochteeassessment unit (04100011-060) encompassesthe Tymochtee Creek drainage
area downstream from Warpole Creek (RM 26.7) to the confluence with the Sandusky River.
Biological and habitat assessmentswere conducted at 14 sitesin 2001. Aquatic Life Useattainment
statusfor streamsin the assessment unit are presented in Table 6A. Surfacewater physical/chemical
assessmentswere conducted at 16 sites. Themajority had five sets of grab samples collected at two-
week intervals. Siteswith fewer sets collected were dry or intermittent. Each sample had physical
measurementsrecorded inthefield and wastested inthelab for inorgani c parameters such asmetals,
nutrients and oxygen demand. Two sites had an extra sample collected to test for the presence of
volatile and semi-volatile organic compounds and one was tested for levels of herbicides. Surface
water resultsthat exceeded State of Ohio Water Quality Standardscriteriaare presentedin Table6B.
Sediment analysis was conducted at three sites.

Two of nine sites with drainage areas of <50 mi? met the recommended aquatic life use. Six sites
were not attaining and one partially met of the designated or recommended use. Five sites on the
Tymochtee Creek mainstem had drainage areas >50 mi?. Biological condition of the five sites
reflected to 10.9 miles of full attainment of the Warmwater Habitat (WWH) aquatic life use and
15.8 miles of partial attainment.

Thefailure of amagjority of streams within the assessment unit to attain applicable aguatic life uses
and water quality criteria can be largely attributed to agricultural practices within the watershed,
pollution from poorly treated sewage, and spills. Point source facilities regulated in the assessment
unitarelistedin Table6C. Sedimentation, enrichment/low dissolved oxygen, ammoniaand bacteria
were a concern, but the most pervasive impact was ssmply the low water levels that were
encountered during the sampling period.

The modification of stream channels and tiling to facilitate drainage have reduced the volume of
water present during dry weather periods making drought conditions in the streams a much more
frequent occurrence. The water is carried away quickly from the surrounding watershed at high
volume immediately following arain event rather than filtering through the soil and reaching the
stream at alower volume and more sustained rate. Reduced tree canopy impacts streams because
an important macroinvertebrate food source (leaves) is removed and water temperatures and
evaporationratesareincreased. Consequently, intermittent or nearly intermittent conditionsresulted
during dry weather encountered during the summer 2001 sampling period. Minimal sustained flow
during the summer monthslimits pool depthsand availability of rifflehabitat. Additionally, thelack
of water movement can exacerbateimpactsfrom organicloading and nutrient enrichment by limiting
reaeration of the stream.

A total of 24 siteswas originally selected within the subbasin for biological sampling. Seven sites
were either dry or had only widely disconnected pools when biological sampling was attempted.
Little was to be gained in sampling those areas where only puddles of water were present. The
absenceof significant flow inthese streamswas apparently aconsequence of thetiling of agricultural
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fieldstofacilitatedrainage. Thesestreamsincluded Oak Run (threesites), PerkinsRun, BlakeDitch,
Baughman Run and County Ditch #32 at CR 97. Stream dessication was most evident in Oak Run
near the mouth which was severely intermittent even though the watershed encompassed an area of
more than 16 mi%. The assignment of an aquatic life use for these streamsiis not appropriate given
the lack of reproducing fish and macroinvertebrate communities. A morerealistic classification of
these streams could be made using Primary Headwater Habitat guidelineswhich are currently being
drafted by Ohio EPA. Therefore, it is recommended that these watercourses remain undesignated
until the Primary Headwater Habitat designations are promul gated.

It was possibleto collect three sets of surface water samples from County Ditch# 32 at CR 97 (RM
1.83) before it dried. No WQS criteria were exceeded in any of the samples. Water quality
monitoring was performed in Oak Run at two sites, but, on July 23, 2001, it was noted that the
stream was dry downstream from TR 54 (RM 0.29). Thiscertainly contributed to the low dissolved
oxygen problemsthat were documented. A pollution complaint wasinvestigated in Oak Run when
land applied manure leached into a field tile that outlets to the headwaters at TR 64. It was
determined that Corey Dairy located at 18405 CR 70 wasresponsible. Thisfacility has a capacity
for 675 animals and stores manure in a two million gallon holding lagoon. The investigating
Wildlife Officer stated that there was potential for future incidents because of the size of the
operation, heavy clay soils and shallow field tiles.

The most upstream Little Tymochtee Creek (lower) site (RM 10.3) was channelized and nearly
intermittent. The channel was extremely shallow and had a soft silty substrate. These conditions
precluded the establishment of even aModified Warmwater Habitat (MWH) fish community and,
as such, isacandidate for a Limited Resource Water (LRW) use. All of the other sampled streams
within the lower Tymochtee assessment unit possessed sufficient physical habitat characteristicsto
warrant the WWH aguatic lifeuse. Theaverage Qualitative Habitat Evaluation Index (QHEI) score
of five sites on Tymochtee Creek was 60.6. Scores of greater than 60 are a good indication of the
appropriateness of the WWH use. The QHEI scores for the remaining sites ranged from 31.5 to
49.5. Though scoresreflected |essthan optimal habitat condition, these streamswerestill considered
candidatesfor the WWH use. The presence of awooded riparian and/or recovering stream channel
were primary considerations for recommending the WWH use. Further recovery where
channelization had occurred ispossiblethrough the application of management practicesto limit soil
loss and stream bank erosion. A significant loss in habitat function in Lick Run can be attributed
to drainage manipulation of the surrounding area to facilitate row crop agriculture. Minimal
sustained flow during the summer months limited pool depths and availability of riffle habitat.
Unrestricted cattle access to the stream was a significant contributor to loss of habitat function on
Little Tymochtee Creek (lower) at CR 29. Impacts from point sources on Spring Run and County
Ditch #32, which are discussed below, override limitations that habitat may be having on stream
biota. The WWH use is recommended for Spring Run and County Ditch #32 at least until the
streams are reeval uated once the point source issues have been addressed.

Lick Run was sampled at CR 97 (RM 0.83); the results indicated afair fish community condition
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and amarginally good macroinvertebrate community. This corresponds with partial attainment of
the WWH use. Significant amounts of woody debris were present but minimal flow decreased the
functionality of the cover to support more diverse biological assemblages. Water quality was
impaired by low dissolved oxygen and elevated dissolved solids. The minimal flow certainly
contributed to these problems. It is common for dissolved solids to be elevated under these
conditions, especially if intermittent pools are present, because evaporation concentrates salts such
as sodium, calcium, chloride and sulfate. Thisisaconcern because it reduces egg survival in fish
and disrupts mechanisms that control ions in blood plasma (osmoregulation).

Thirty-one macroinvertebrate taxawere collected and the community was rated as poor at the most
upstream site on Little Tymochtee Creek (lower) (RM 10.3). Nutrients and siltation were having a
significant impact but the recommended LRW use was met since no severe toxic impact was
indicated. Water quality was impaired by enrichment/low dissolved oxygen, ammonia and
temperature. Flow conditions and the modified stream channel contributed to temperature and
dissolved oxygen problems, but the origin of ammoniaand phosphorus |oadings was not identified.
Theonly point source under permit near hereis General Clay Products. Thisfacility operatesabrick
manufacturing facility that de-waters a clay mine and discharges treated process water into Veith
Ditch, atributary of Lower Little Tymochtee confluent at RM 12.19. However, it is doubtful that
this type of facility would be the source of these pollutants. Anincident of notein thisareawas a
diesel fud spill investigated on December 29, 2001 that resulted from aCSX trainderailment. Some
of the fuel entered Veith Ditch after it migrated through the railroad ballast into afield tile.

Neither of the Little Tymochtee Creek (lower) sitesat CR 44 (RM 6.9) or CR 29 (RM 0.9) attained
the designated WWH use. Limited flow, heavy siltation and the absence of riffle habitat precluded
the establishment of typical warmwater fish and macroinvertebrate faunas at RM 6.9. The
macroinvertebrate community, which included only two mayfly and caddisfly taxa, was in fair
condition. Thefish community was rated poor and predominated by tolerant species such as creek
chubs, brown bullheads and green sunfish. No WQS criteriawere exceeded at thissite. AnIBI in
the poor range and the MIwb in the fair range were recorded at RM 0.9. Unconfined cattle access
tothestream at thissitehad led to heavy siltation and extensive embeddedness of the stream bottom.
Commensurate macroinvertebrate sampling at RM 1.0 yielded atotal of ten mayfly and caddisfly
taxa and suggested that, while somewhat enriched, water quality of the stream was acceptable.
These sampling results indicated that significant improvement in fish community of Little
Tymochtee Creek (lower) could berealized if the habitat wasrehabilitated. Water quality at CR 29
was impacted by elevated fecal coliform counts. Cattle were probably the source, but failed on-lot
septic systems in the Village of Lovell might also have contributed. Another potential source was
a package sewage treatment plant operated by Schmidt Machine, however, this effluent was
chlorinated and should not be a problem if the system was maintained properly. A pollution
complaint wasinvestigated in Lovell on August 16, 2001, and it was determined that a sewage-like
material was entering the stream from a field tile. The investigating officer suspected that it
originated from residential septic systems. The Wyandot County Health Department was planning
to conduct adye test to confirm this. Thiswasthe only sitein the entire Sandusky River watershed
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that had two bacteria results that exceeded 10,000 colonies/100ml. Another incident of note
effecting the Little Tymochtee Creek (lower) was akerosene spill investigated on April 8, 2001. It
was determined that the rel ease occurred because an above ground storage tank at Schmidt Machine
was over filled and product migrated into afield tile. This site was also tested for the presence of
herbicides and atrazine was detected at 2.35 g/l and metolachlor was detected at 0.47 ugl/l.

Biological sampling of County Ditch#32 was conducted downstream from the Carey WWTP, which
contributed the majority of theflow inthe stream. Pollution tolerant taxa predominated both thefish
and macroinvertebrate assemblages. The impaired condition of the biotawas indicative of avery
high nutrient and/or organic load originating from the Carey WWTP. Water quality data supported
this conclusion which indicated impacts due to enrichment/low dissolved oxygen and ammonia.
This site had the highest phosphorus concentrations in the entire Sandusky River watershed,
including a median value of 3.50 mg/I and maximum of 6.54 mg/l. The Carey WWTP only has
monitoring requirements for phosphorus and does not have concentration limits. The maximum
summer limit for ammoniaof 3.0 mg/l has apparently been violated on occasion based on the stream
results. Thisisasecondary treatment plant that operates by an activated sludge aeration system.
Upgrades to the plant to improve nitrification and phosphorus remova may be necessary.

Spring Run was sampled at Muncie St. (RM 5.3) downstream from the Budd Co. and at TR 100A
(RM 3.7), downstream from County Ditch #32. Both sites were in non-attainment of the WWH
aquatic life use. Biological communitieswerein fair condition at Muncie St. A predominance of
facultative and tolerant macroinvertebrate taxa and pioneering fish species were reflective of
degraded conditions. Potential sourcesof impact included stormwater dischargesfromtheBudd Co.
and urban runoff fromthe surrounding area. Water quality indicated fairly good conditions, although
one dissolved oxygen result exceeded the WQS criterion. Further decline was documented in the
fish and macroinvertebrate communities downstream from County Ditch #32. Both assemblages
were in poor condition. Water quality was impaired by nutrient enrichment, ammonia and
temperature. Extensive beds of aquatic weeds were present and resulted in abnormally highly
dissolved oxygen readings. Inadditiontoimpactsnoted upstream and pollutant | oadings contributed
by the Carey WWTP discharge, this area had been subjected to a diesel fuel spill earlier in the
summer. Oil was observed during sampling and likely contributed to the degraded condition of the
stream. Thespill occurred on June 20, 2001 (Ohio EPA Emergency Response spill number 0106-88-
2207) when aWheeling and L ake Erie Railway engine was damaged and lost 2500 gallons of fuel.
Most of the product was contained by an earth dam, but some seeped into aNational Limeand Stone
tile that discharges to Spring Run. |.T. Corporation was hired to clean up the spill and deployed
containment boom and absorbent material at several locations in Spring Run. Free product was
recovered by vacuum truck. Response by the Ohio DNR, Division of Wildlife confirmed that the
spill caused some mortality to various fish, crayfish and mammals. The containment booms and
absorbent material were removed on July 5, 2001.

Poverty Run wasthe only tributary to Tymochtee Creek within the assessment unit that fully met the
WWH aquatic life use. Macroinvertebrate sampling was conducted at Countyline Road (RM 4.7)
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and produced a marginally good assemblage of organisms. No fish sampling was conducted at the
site due to severe intermittent conditions in the stream when the sampling was attempted in mid-
August. Thepresenceof amarginally good macroinvertebrate community isenoughto provisionally
designatefull attainment. Both fish and macroinvertebrates were sampled at Poverty Run Rd. (RM
3.0). Themacroinvertebrateswere again in marginally good condition and fish sampling produced
an IBI score in the good range. The fish community included mottled sculpins, the presence of
which was a good indication ground water was sustaining the flow in the creek. Water quality
indicated good conditions, although one of the bacteriaresults exceeded the WQS criterion for PCR.
Thisstream closely resembled other similarly sized streamsinthe L ower Tymochtee assessment unit
and the wider Sandusky River study area in terms of the available habitat. The results provided
evidence that historically channelized streams with impairment associated with nearly intermittent
conditions could meet the WWH use if the flow regime were improved.

Five siteswere sampled inthelower 26.7 miles of Tymochtee Creek. The macroinvertebrate scores
werein the good to very good range at all five sites. Boththe IBI and MIwb indiceswerein thefair
rangeat RMs 26.2 and 19.6, which in combination with good to very good macroinvertebrate index
scores, resulted in partial attainment of the WWH aguatic life use at these locations. At RM 13.7
the IBI score marginally met WWH use expectations but the MIwb remained only in the fair range.

Cases like this point to habitat degradation rather than water quality as the primary limitation to
overall resource health. Full attainment of the WWH use was documented at RM 8.1 (SR199) and
RM 4.7 (SR103). Also of note, the area of best habitat quality as expressed by the QHEI (RM 8.1)
recorded the highest fish and macroinvertebrate index scores. Biological condition of thefive sites
taken together totaled 10.9 miles of full attainment of the WWH aquatic life use and 15.8 miles of
partial attainment.

Redhorse suckersand northern pike wererel atively common in thisreach of Tymochtee Creek. The
northern pikewere historically much more commonin similar low gradient streamsintheLakeErie
basin. Their frequency of occurrencein Tymochtee Creek was one of the highest recorded by Ohio
EPA. Improvements in upstream portions of the watershed to lessen sediment load and improve
habitat function will help to maintain the pike population and possibly allow for repopul ation further
upstream. Redhorse suckers, asagroup, are sensitive of siltation. Their occurrence was associated
with midchannel areas of relatively clean rubble. These areas remain relatively silt free due to the
redistribution of fine sediment to stream margins during high flow events. Similar flow regimesin
the Tiffin and St. Joseph Rivers also support redhorse suckers.

Water quality in this reach of Tymochtee Creek indicated good conditions. Essentially no WQS
issues were documented in the sample results. Temperature and dissolved oxygen readings
maintained levels consistent with the WWH aquatic life use (Figure 6A), likely due to the benefit
obtained from awooded riparian corridor and meandering channel. The improvement in habitat is
alsoreflected in levels of phosphorus (Figure 6B). Most data points were below the target val ue of
0.10 mg/I for wadeable streams. The assessment included testing for the presence of volatile and
semi-volatile organic compounds at SR 199 (RM 8.06); none were detected.
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Sediment quality was also evaluated in the lower Tymochtee Creek assessment unit. Physical
attributes that were measured included percent particle size distribution, solids and organic carbon.
Chemica attributes that were measured included metals, volatile and semi-volatile organic
compounds, pesticides and polychlorinated biphenyls (PCBs). Resultsfor metals are presented in
Table6D. No organic compound results are presented because very few were detected. Most were
either phthalate or polycyclic aromatic hydrocarbons (PAHSs), both common contaminantsin urban
areas. Phthalate compounds are added to plasticsto makethem moreflexible. PAH compoundsare
the byproducts of fossil fuel combustion and are contained in substances such as creosote and codl
tar. Some have been documented to cause skin cancer in lab animals and are strongly suspected
human carcinogens. No PCB compounds were detected in any of the samples.

Tymochtee Creek at State Hwy. 103 (RM 4.64) was sampled to assess background conditions. The
sediment consisted of 100% silt/clay, 1.4% organic carbon and 66.2% solids. No organic
compounds were detected and metals did not appear to be a concern. Aluminum was the only
element ranked higher than non-elevated.

Spring Run at Township Rd. 100A (RM 3.68) was sampled to evaluate impacts from the Carey
WWTP and the diesel fuel spill. Remnants of the spill were evident when sediment was collected
on September 13, 2001. A strong fuel odor and sheen resulted when the bottom was disturbed. The
sediment consisted of 70.5% sand, 29.5% silt/clay, 4.9% organic carbon and 44.8% solids. The
volatile organic scan detected 17 estimated or tentatively identified compounds. These compounds
are identified by a best fit with the computer library and their concentrations are considered
approximate. The semi-volatile organic scan detected four PAH compounds and one phthalate. An
additional 18tentatively identified compoundsweredetected. Thetotal PAH concentration of 13.46
mg/kgisaconcern becauseit exceeded the TEC. The metalsscan indicated some concernregarding
zinc becausethe 244 mg/kg concentrationisconsidered highly elevated and exceeded the TEC. Zinc
is very common which made it difficult to pinpoint the source; wastewater effluent, mining, urban
runoff and thediesel spill probably al contributed. Thereisalso some concern with copper because
the 28.6 mg/kg concentration was considered elevated.

Little Tymochtee Creek (Ilower) at County Rd. 29 (RM 0.90) was sampled to evaluate impactsfrom
the Wyandot County Environmental Landfill. Portions of the landfill operated prior to current solid
waste regulations, so the disposal areas did not have impermeable liners. This old section of the
landfill is being excavated and placed in new cells that meet design criteria. The facility also has
stormwater pondsthat dischargeto the creek. Other sourcesthat may effect sediment quality include
Genera Clay Products, Schmidt Machine, Advanced Organics, Wyandot County Airport, Ohio DOT
USHwy. 23 South Rest Area, several abandoned oil and gaswellsand keroseneand diesel spillsthat
werereportedin 2001. The sediment consisted of 67.3% sand, 32.7% silt/clay, 1.7% organic carbon
and 77.1% solids. No priority organic compounds were detected, but a few tentatively identified
compounds were reported. The metals scan indicated little cause for concern except for arsenic
which exceeded the TEC level.
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Table 6A

Aquatic life use attainment status of the Lower Tymochtee Creek assessment unit
(04100011-020), June-October, 2001. The Index of Biotic Integrity (I1BI), Modified
Index of Well Being (MIwb)and Invertebrate Community Index (ICl) scores are based
on the performance of fish (IBI, MIwb) and macroinvertebrate communities (ICI). The
Qualitative Habitat Evaluation Index (QHEI) is ameasure of the ability of the physical
habitat to support biological communities.

River Mile IBI Mlwb ICI* QHEI Attainment L ocation
I nvertebrate/Fish Status’

Tymochtee Creek

Eastern Corn Belt Plains (ECBP) - WWH Use Designation
26.2/25.8 32 70 44 565 Partial SR 53
19.6/19.4 33 7.3 38 570 Partial TR 49
13.7/15.6 36" 6.6 40 545 Partial TR 42/ TR 44
8.1/7.8 45 91 48 750 Full SR 199
4.7/14.7 40 83 VG 610 Full SR 103
Lick Run

Eastern Corn Belt Plains (ECBP) - WMWH Use Designation
1.3/1.3 32*  NA MG™ 495 Partial CR97

Little Tymochtee Creek (lower)

Eastern Corn Belt Plains (ECBP) - LRW Use Designation (Recommended)

---/10.3 P* (NON) TR49
Eastern Corn Belt Plains (ECBP) - WMWH Use Designation
6.9/6.9 26 NA F 465 NON CR 44
0.9/1.0 24 6.0 G 415 NON CR 29
Spring Run
Eastern Corn Belt Plains (ECBP) - WMWH Use Designation
5.3/5.4 28 NA F 315 NON Muncie St.
3.7/3.7 200 NA P 490 NON From TR 100 at Quarry Rd.

County Ditch # 32 (05-303)

0.2/0.1

Eastern Corn Belt Plains (ECBP) - WMWH Use Designation
26 NA P 330 NON SR 199

Poverty Run (05-302)

/4.7
3.0/3.1

Eastern Corn Belt Plains (ECBP) - WWH Use Designation
- MG - (Full) County Line Rd.
42 NA MG 405 Full TR 11, Poverty Run Rd.
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Table6B. Vaues obtained from surface water grab samples collected in the Lower Tymochtee
Creek Assessment Unit in 2001 that exceeded State of Ohio Water Quality Standards
criteriacriteria (Chapter 3745-1 of the Administrative Code). Each site had five sets of
samplescollected at two-week interval sunlessindicated otherwise. Assigned stream use
designations (3745-1-12)* that arelinked to statewidewater quality criteria(3745-1-07)2
arelisted. Lake Erie Basin Human Health and Wildlife Criteria (3745-1-33) and Tier |
and Tier Il Limits (3745-1-36) apply to all waters in the study area. Units are mg/I for
dissolved oxygen (DO), ammonia (NH,;-N)and dissolved solids (TDS), °Celsius for
temperature (T)and colonies/100 ml for fecal coliform (FC). Strontium is not included

because 70 of 78 values (89.7%) exceeded Tier Il limits.

Mile Parameter (value)
Tymochtee Creek (WWH, PCR, AWS)

26.28 none

19.45 FC (1300
13.73 none

8.06 T(28.0"
4.64 none

Spring Run (WWH, PCR, AWS)

5.29 DO (4.7 1)

3.68 T(28.17,28.77,28.3"); NH,-N (0.57 ")

Poverty Run (WWH, PCR, AWYS)

2.99 FC (>10000 *)

Wyandot County Ditch #32 (WWH, PCR, AWS) n" 3at RM 1.83
1.83 none

0.05 DO (471, 4.07,4.17); NH,-N (2.347,2.25%,8.147,5.04 ")
Lower L. Tymochtee Creek (WWH, PCR, AWYS)

10.32 T(29.3™); DO (4.37,4.8"); NH,-N (1.73 "

6.87 none

0.90 FC (>10000 *, >10000 *)

Lick Run (WWH, PCR, AWYS)

0.83 DO (4.87,45"); TDS (1660 "

Oak Run (WWH, PCR, AWYS)

4.70 DO (4.87)

0.29 T(23.1";DO(4.0%,3.1™)

Aquatic Life Habitat: warmwater (WWH); Recreation: primary contact (PCR); Water Supply: agricultural (AWS)
aquatic life outside mixing zone maximum ('), aquatic life outside mixing zone average ("), recreation outside

mixing zone maximum (*¥), recreation outside mixing zone average (*)

Table 6C. Vaues obtained from surface water grab samples collected in the Lower Tymochtee
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Creek Assessment Unit in 2001 that exceeded State of Ohio Water Quality Standards
(Chapter 3745-1 of the Administrative Code). Each site had five sets of samples
collected at two week intervals unless indicated otherwise. Assigned stream use
designations (3745-1-12)* that arelinked to statewide water quality criteria(3745-1-07)2
arelisted. Lake Erie Basin Human Health and Wildlife Criteria (3745-1-33) and Tier |
and Tier Il Limits (3745-1-36) apply to all waters in the study area. Units are mg/I for
dissolved oxygen (DO), ammonia (NH,-N), and dissolved solids (TDS), °Celsius for
temperature (T), and colonies/100 ml for fecal coliform (FC). Strontiumisnot included
because 70 of 78 values (89.7%) exceeded Tier Il limits.

Mile Parameter (value)
Tymochtee Creek (WWH, PCR, AWS)

26.28 none

19.45 FC (13007
13.73 none

8.06 T(28.0"
4.64 none

Spring Run (WWH, PCR, AWS)

5.29 DO (4.7 1)

3.68 T(28.17,28.77,28.3"); NH,-N (0.57 ")

Poverty Run (WWH, PCR, AWYS)

2.99 FC (>10000 *)

Wyandot County Ditch #32 (WWH, PCR, AWS) n" 3 of 5 at mile 1.83
1.83 none

0.05 DO (4.7%,4.07,4.17); NH,-N (2.347,2.25%,8.147,5.04 ")
Lower L. Tymochtee Creek (WWH, PCR, AWYS)

10.32 T(29.3™); DO (4.37,4.8"); NH,-N (1.73 "

6.87 none

0.90 FC (>10000 *, >10000 *)

Lick Run (WWH, PCR, AWYS)

0.83 DO (4.87,45"); TDS (1660 "

Oak Run (WWH, PCR, AWYS)

4.70 DO (4.87)

0.29 T(23.1";DO(4.0%,3.1™)

Aquatic L ife Habitat: warmwater (WWH); Recreation: primary contact (PCR); Water Supply: agricultural (AWS)
aquatic life outside mixing zone maximum ('), aquatic life outside mixing zone average ("), recreation outside
mixing zone maximum (*¥), recreation outside mixing zone average (*)

2
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Table6D. Metal concentrations in sediment collected from the Lower Tymochtee Creek
Assessment Unitin 2001. Values preceded by a< werebelow thereporting limit. Those
preceded by a (") exceeded the threshold effect concentration described by Macdonald
et a (2000). Relative concentrations are ranked based on a system devel oped by Ohio
EPA. [* non-elevated; ® dlightly elevated; © elevated; ® highly elevated; © extremely
elevated]

Tymochtee Creek at RM 4.64- State Route 103

Al Ba Ca Cr Cu Fe Pb Mg Mn
22700¢ 71.7%* 6980 20% 135% 16200% <22 5660 255°
Ni K Na Sr Zn Hg As Cd Se

<22 4980 <2750 112 6597 <0.028 5992 0.233* <1.10
Little Tymochtee Creek (lower) at RM 0.90- Wyandot County Rd. 29

Al Ba Ca Cr Cu Fe Pb Mg Mn
23500¢ 106° 42200 24° 17.1%* 21100® <19 14400 288°
Ni K Na Sr Zn Hg As Cd Se

222 7670 <2360 107 78.2% <0.021 '10.8° 02242 <0.94
Spring Run at RM 3.68- Crawford Township Rd. 100-A

Al Ba Ca Cr Cu Fe Pb Mg Mn
25600¢ 183° 38400 26° 286° 15800° <33 15900 212°
Ni K Na Sr Zn Hg As Cd Se

<33 6840 <4130 513 "244¢ 0.059 459% 0465% <1.65
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Figure 6A. Dissolved oxygen and temperature results Tymochtee Creek, June- October, 2001.
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Sandusky-M exico Assessment Unit

The Sandusky-M exico assessment unit (04100011-070) encompassesthedrainage areadownstream
from the confluence of Tymochtee Creek (RM 65.73) to upstream from the confluence of Honey
Creek (RM 43.70), excluding the mainstem. The Sandusky River mainstem sites which exceeded
500 mi? are discussed elsewhere in keeping with current reporting protocol for addressing aquatic
lifeuseand attainment status. Biological and habitat assessmentswere conducted at 18 sitesin 2001
on seven streams, their Aquatic Life Use attainment statusis presented in Table 7A. Surface water
physical/chemical assessments were conducted at 14 sites. The majority had five sets of grab
samples collected at two-week intervals. One site was added after sampling was initiated and two
weredry or intermittent for portions of the study. Each sample had physical measurementsrecorded
in the field and was tested in the lab for inorganic parameters such as metals, nutrients and oxygen
demand. Five sites had an extra sample collected to test for the presence of volatile and semi-
volatile organic compounds and one site was tested for levelsof herbicides. Sediment analysiswas
conducted at five sites. Surface water results that exceeded State of Ohio Water Quality Standards
criteriaare presented in Table 7B.

Four smaller watersheds were sampled within this area; Thorn Run, Taylor Run, Sycamore Creek
and Mile Run. Six of 13 sites with drainage areas <50 mi? met the recommended aquatic life use.
Four siteswere not attaining and three partially met the designated or recommended use. Fivesites
on the lower 10 miles of the Sycamore Creek mainstem had drainage areas >50mi.%. Biological
condition of thefive sitesreflected 4.1 miles of full attainment of the Warmwater Habitat (WWH)
aquatic life use and 5.9 miles of partial attainment.

Impediments to full attainment of applicable aquatic life uses within the assessment unit can be
largely attributed to agricultural practices within the watershed. There are only afew point source
facilities regulated in the assessment unit and they are listed in Table 7C. The impact from these
pollution loadings appeared to be minimal. Sedimentation and substrate embeddedness were the
most common impactswhere aquatic life use attainment was not fully met. Minimal sustained flow
during the summer months also limited pool depths and availability of riffle habitat at some sites.
The channelization, removal of riparian treesand field tiling to facilitate drainage have reduced the
volume of water present during dry weather periods, making drought conditions in the streams a
much morefrequent occurrence. Thewater iscarried away quickly from the surrounding watershed
at high volumeimmediately following arain event rather than filtering through the soil and reaching
the stream at alower volume and more sustained rate. Reduced tree canopy impacts streamsbecause
an important macroinvertebrate food source (leaves) isremoved and higher water temperatures and
evaporation rates result. Many of the sampled locations had slow current velocities which keep
eroded sediment trapped within the stream channels. Additionally, the lack of water movement can
exacerbate impacts from organic loading and nutrient enrichment by limiting reaeration of the
stream.

Thirteen sampled sites on seven streams had drainage areas of <50 mi2. Spring Creek was

95



EAS/2003-4-6 2001 Sandusky River TSD May 21, 2003

channelized but supported biological communities consistent with the WWH use. Siteson Thorn
Run, MileRun, Greasy Run and Sycamore Creek Tributary at RM 13.0 were either recovering from
past channelization or in relatively undisturbed condition. Further habitat improvement where
channelization had occurred ispossiblethrough the application of management practicesto limit soil
loss and restore wooded riparian areas. The majority of Taylor Run had not been previousy
modified. One exception was a small reach of recent channelization by aland owner at RM 3.7
which correspondingly had only a23.5 Qualitative Habitat Eval uation Index (QHEI) score. Isolated
areas of habitat modification are not sufficient to discard the WWH use on a stream with acceptable
conditionselsewhere. The WWH aquatic life useisrecommended for the above mentioned streams.

Conversdly, the West Branch of Taylor Run and Sycamore Creek at RM 22.0 and 18.9 were
channelized with little likelihood for recovery and offered minimal instream habitat. It is not
realistic to expect typica WWH aguatic communities in the foreseeable future under these
conditions so a Modified Warmwater Habitat (MWH) aquatic life use is recommended. The
recommended MWH stream segments are the West Branch of Taylor Run and the headwaters of
Sycamore Creek downstream to RM 17.8 (SR 19).

The remainder of Sycamore Creek where drainage areas exceeded 50 mi? had adequate habitat to
support the WWH use. Five sampled sites had relatively natural channel morphology and course
substrates. QHEI scores at the sites documented the appropriateness of the WWH use and ranged
from 55.0 to 84.0.

Mile Run benefited from having flow dueto the contribution of groundwater. The stream supported
relatively good fish and macroinvertebrate communities at RM 3.5. Enrichment was indicated by
the increased predominance of tolerant fish species and blackflies at RM 0.3. While the
macroinvertebrate condition wasstill considered good, thefish community declined tothefair range.
Partial attainment of the WWH use was the result. Water quality data indicated good conditions
except for asomewhat elevated bacteria count. It ispossible that the source iswastewater from the
Mohawk High School sewage plant.

Spring Creek at RM 5.7 was channelized and became intermittent as the summer progressed.
Nevertheless, biological sampling demonstrated full attainment of the WWH use. The presence of
mottled sculpinsindicated that the stream was receiving groundwater. Collection of alarge number
of stoneroller minnows and amarginally good macroinvertebrate assemblage were consistent with
enrichment originating from the surrounding agricultural fields.

The headwaters of Sycamore Creek supported fish and macroinvertebrate communities that met
expectationsfor therecommended MWH use. Themacroinvertebratecommunity wasinmarginally
good to good condition at the sampled locations and indicated that water quality was acceptable.
The fish results, while consistent with the MWH use, were somewhat depressed in comparison to
the macroinvertebrates which was expected given habitat was the major limiting factor. Water
quality data from this segment indicated good conditions except for warmer than normal
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temperatures.

The presence of amarginally good macroinvertebrate community in the West Branch of Taylor Run
was enough to provisionally designate full attainment of the recommended MWH use. Thisstream
had an oil spill reported on December 11, 2001. The spill was caused by aleak in an above ground
tank used to store crude oil located at 667 CR 39. The oil collected on an adjacent field and |eached
into afield tile. Thisrigisoperated by the Columbus Qilfield Exploration Co. A contractor was
hired to clean up the spill by removing product and contaminated vegetation from the water,
excavating soil and cleaning the drainage tiles.

Theimpact of agricultural practices on stream habitat was manifested in the fish community health
of Taylor Run, Thorn Run and Greasy Run. Impactsincluded the addition of sediment and alteration
of the natural flow regime. A significant loss in habitat function can be attributed to drainage
mani pulation of the surrounding areato facilitate row crop agriculture. The sampled locationswere
intermittent or nearly intermittent which limited pool depths and availability of riffle habitat and
retained eroded sediment within the stream channel. Additionally, the lack of water movement
exacerbated impacts from organic loading and nutrient enrichment by limiting reaeration of the
stream. Sites on Taylor Run at RM 5.3 and RM 3.7 and both locations on Thorn Run yielded 1BI
scoresin the poor range and failed to attain the WWH use. The addition of some groundwater was
indicated in the occurrence of mottled sculpinsat RM 2.0 on Taylor Run and Greasy Runat RM 1.6
which benefited the fish community to the extent that partial WWH attainment resulted. Regardless
of the degree to which the stream channel was modified, macroinvertebrate sampling yielded
marginally goodresultsat five of six samplinglocations. Water quality dataevaluatedin Taylor Run
indicated good conditions except for one elevated copper result. The overflow from aprivate pond
located adjacent to this site could be the source if copper sulfate was used to control algae blooms.
Thesiteon Thorn Runat RM 0.9 wasthe only |ocation where the macroinvertebrate community did
not at least marginally meet WWH expectations. It was among the most impacted by habitat
degradation of any sampled. Water quality data evaluated at thislocation indicated impacts due to
enrichment/low dissolved oxygen. A likely source of this condition was poorly treated sewage from
failed on-lot septic systemsin the Village of McCutchenville.

Thefive sites on Sycamore Creek with adrainage area>50 mi? were effected to varying degrees by
low water levels. The macroinvertebrate community was in the range of good to exceptional
condition at all but RM 3.8. Itisworth noting, however, the slow current velocity over the artificia
substrates negated the direct application of the ICI score in determining attainment at three of the
fivesampling locations. Againthiswasdueto thelack of sustained flow which wasmost likely due
to alteration of the base flow condition with tiling of agricultural fields. Thesiteat RM 9.1/9.2 was
particularly susceptible to the low water levels encountered in 2001. The site was predominantly
shallow bed rock which limited the diversity of fish species. The absence of deeper water excluded
adult predators and species such ascommon shinersthat use pool habitats. Only eleven specieswere
recorded at RM 9.2. Sites upstream and downstream supported significantly higher diversity. The
fish captured at RM 4.9 included of an inordinate number of small individuals which was reflected
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inafair Mlwb score. Once again, very shallow riffle habitat and the lack of pools deeper than 0.4
meters appeared to be the limiting factors. The reason for the fair ICl result at RM 3.8 was not
readily apparent. The macroinvertebrate community did not appear to be excessively effected by
enrichment. The reduced diversity and density of organisms present at this site may be aresponse
tolow level chronictoxicity. Possible sourcesincluded alingering impact from the Kirby tirefire,
agricultural runoff and degraded water quality from point and/or nonpoint sourcesin the Village of
Sycamore. Additional sampling isneeded to determineif the condition has persisted and to identify

a cause(s).

Thereach of Sycamore Creek between RM 9.2 and the mouth was sampled in 2000 in order evaluate
recovery fromtheKirby tirefire. Overall fishindex scoreswere slightly higher in 2000 thanin 2001
and were attributed to habitat differences of sampled |ocations between thetwo years. The20001Cl
scoresindicated adeclinesimilar to 2001 resultsin macroinvertebrate community health downstream
from the Village of Sycamore.

Very few water quality problemswere documented in this segment of Sycamore Creek. High water
temperatures were measured, but this alone should not have had a major effect on aquatic life.
Although less oxygen is soluble in warm water, there were no dissolved oxygen criterion
exceedences in the grab samples. Results obtained from grab samples are displayed in Figure 7A
along with the average criterion that applies (temperature criterion valid June 16-September 15). A
continuous monitor deployed near the mouth on August 7, 2001, verified that good oxygen levels
were maintained over adiel period. These instruments record hourly measurements for 48 hours.

Evauation of water quality in the Sycamore Creek watershed included testing for organic
compounds. The presence of volatile and semi-volatile compounds was tested at five sites around
the Kirby Tirefacility. All the verified results for priority pollutants were below reporting limits.
A herbicide test was performed at SR 103/231 (RM 5.10) and the compounds atrazine and
metolachlor were detected at 2.41 and 0.76 pg/l, respectively. These chemicalsare usually applied
to corn and soy beans and are commonly used in the Lake Erie basin. Not much information is
available on what effect low levels have on aquatic life. Atrazineis a concern in drinking water
supplies and has a maximum contaminant level of 3.0 pgl/l.

Sediment quality was evaluated at five sites in the assessment unit, all in the Sycamore Creek
watershed. These samples were mainly collected to evaluate lingering effects from the fire that
erupted at the Kirby Tirefacility on August 21, 1999. Conditionsimmediately after theincident are
documented in the Biological and Water Quality Study of Sycamore Creek and the Sandusky River
(Ohio EPA 1999, Technical Report EAS/2000-6-3). Air emissions from open tire fires have been
shown to contain a number of pollutants including PAHs and metals such as arsenic, cadmium,
nickel, zinc, mercury, chromium and vanadium. Thisinformation is contained in adocument titled
Air Emissions From Scrap Tire Combustion (Reisman, 1997). Although much of the substratein
Sycamore Creek consists of rock, afew sediment deposits were identified in isolated areas.
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Physical attributesthat were measured included percent particle size distribution, solidsand organic
carbon. Chemical attributesthat were measured included metals, volatile and semi-volatile organic
compounds, pesticidesand polychlorinated biphenyls (PCBs). Resultsfor metalsvaried widely and
are presented in Table 7D. No volatile, pesticide, or PCB compounds were detected. Most semi-
volatile compounds were classified as polycyclic aromatic hydrocarbons (PAHS), except for bis (2-
ethylhexyl) phthalate in one sample. Phthalates are added to plastics to make them softer and are
acommon contaminant in the environment. PAH compounds are a concern because severa have
been documented to cause skin cancer in lab animal sand are strongly suspected human carcinogens.
They are commonly the byproducts of fossil fuel combustion and are contained in substances such
as creosote and coal tar.

Thefirst four samplesdiscussed were collected from Sycamore Creek. Sediment collected at County
Line Rd. (RM 9.14) consisted of 60.0% sand, 40.0% silt and clay, 2.2% organic carbon and 49.3%
solids. A fairly large sediment deposit wasfound at thislocation in an area protected from themain
current. Some of the metalswereranked in elevated or highly elevated categories, but only arsenic
surpassed toxicity guidelines. The value of 11.8 mg/kg exceeded the TEC of 9.79 mg/kg, but not
the PEC of 33.0 mg/kg. Five PAH class compounds were detected for atotal concentration of 5.43
mg/kg. Thisexceeded the TEC of 1.61 mg/kg, but not the PEC of 22.8 mg/kg. A likely source of
these contaminants was deposition of particulates contained in the tire fire smoke plume, but
stormwater runoff from the township road and leaching from old treated bridge timbers might also
have contributed.

Sediment collected at State Rt. 231 (RM 7.34) consisted of 100% silt and clay, 1.7% organic carbon
and 51.2% solids. Thissite had very little material present with only asmall deposit found in apool
upstream from the bridge. This areais downstream from effluent discharged by the unit installed
to treat runoff from the Kirby Tire site. No PAH compounds were detected, but some of the metals
were ranked in elevated to extremely elevated categories and arsenic continued to exceed the TEC
at 16.6 mg/kg. Theamount of zinc increased to 123 mg/kg, which exceeded the TEC of 121 mg/kg,
but not the PEC of 459 mg/kg.

Sediment collected at State Rt. 103/231 (RM 5.10) consisted of 60.4% sand, 39.6% silt and clay,
2.3% organic carbon and 43.3% solids. Therewasconsiderably morematerial present, but most was
from bank erosion and isolated from the main channel. No PAH compounds were detected, but
some of the metalswere ranked as el evated and arsenic continued to exceed the TEC at 13.2 mg/kg.

Sediment collected at State Rt. 67 (RM 3.47) consisted of 100% silt and clay, 5.8% organic carbon
and 48.4% solids. The sediment at this location consisted of a very thin layer of fine material
covering the rock bottom and probably was flushed out the next rain event. Nine PAHS were
detected for atotal concentration of 26.93 mg/kg, avaluethat exceeded the PEC. Some metalswere
ranked as el evated and zinc again exceeded the TEC at 176 mg/kg. The amount of copper increased
to 33.0 mg/kg, which exceeded the TEC of 31.6 mg/kg, but not the PEC of 149 mg/kg. Whilethe
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tire fire may have contributed to this result, it was also possible that the Sycamore water and
wastewater treatment plants and urban runoff are sources.

Sediment collected from the Kirby Tire Tributary at State Rt. 231 (RM 0.36) consisted of 67.9%
sand, 32.1% silt and clay, 4.4% organic carbon and 41.1% solids. No PAH compounds were
detected, but some of the metalswereranked aselevated to highly elevated and arsenic exceeded the
TEC at 27.2 mg/kg.
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Table 7A.

Aquatic life use attainment status of the Sandusky-Mexico assessment unit, June-
October, 2001. The Index of Biotic Integrity (IBI), Modified Index of Well Being
(Mlwb)and Invertebrate Community Index (1CI) scores are based on the performance of
fish (1BI, Mlwb) and macroinvertebrate communities (ICI). The Qualitative Habitat
Evaluation Index (QHEI) is a measure of the ability of the physical habitat to support
biological communities.

River Mile IBI  Miwb ICI* QHEI Attainment L ocation
| nvertebrate/Fish Status’
Thorn Run

Eastern Corn Belt Plains (ECBP) - WWH Use Designation

2929 22* NA MG™ 295 NON CR5
1.0/0.9 24* NA F 440 NON SR53
Taylor Run

Eastern Corn Belt Plains (ECBP) - WMWH Use Designation
5.3/--- 22* NA - 420 (NON) TR30
3.7/35 24* NA MG™ 235 NON SR 103
2.0/1.9 30* NA MG™ 520 Partidl CR 16

Taylor Run Tributary @RM 2.49 (West Branch Taylor Run)

Eastern Corn Belt Plains (ECBP) - MWH Use Designation (Recommended)

---13.3 MG - (FULL) SR67
Sycamore Creek
Eastern Corn Belt Plains (ECBP) - MWH Use Designation (Recommended)
22.0/22.0 28 NA G 385 Full CR5
18.9/18.9 26 NA G 46.0 Full TR 37, Kennedy Rd.
Eastern Corn Belt Plains (ECBP) - WMWH Use Designation
13.0/14.3 38™ 7.5 46  56.0 Full SR 103
9.2/9.1 32* 59 G 55.0 Partial TR 10/ 11, County Line Rd.
7.3/6.9 40 8.1 G 58.0 Full SR 231
4.9/5.1 40 6.4 G 65.0 Partial SR 103/ 231
3.6/3.8 46 9.0 28 840 Partial SR 67, Kilborn St.
0.4/0.4 44 8.4 48  70.0 Full CR 37
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Table 7A. Continued.

River Mile IBI  Mliwb ICI* QHEI Attainment L ocation
| nvertebrate/Fish Status®

Sycamore Creek Tributary @ RM 12.92 (Spring Creek 05-075)
Eastern Corn Belt Plains (ECBP) - WWH Use Designation

5.7/5.7 40 NA MG 215 Full CR 27, Carey Rd.
Greasy Run
Eastern Corn Belt Plains (ECBP) - WMWH Use Designation
1.6/1.6 34* NA G 43 Partial TR 136
Mile Run
Eastern Corn Belt Plains (ECBP) - WWH Use Designation
3.5/35 38" NA G 51.5 Full SR 67
0.3/0.3 32* NA G 66.5 Partial CR 37
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Table 7B. Vaues obtained from surface water grab samples collected in the Sandusky-Mexico
Assessment Unitin 2001 that exceeded State of Ohio Water Quality Standards (Chapter
3745-1 of the Administrative Code). Each site had five sets of samples collected at two
week intervals unless indicated otherwise. Assigned stream use designations (3745-1-
12)* that are linked to statewide water quality criteria (3745-1-07)? are listed. Criteria
identified for warmwater habitat apply to water bodies not assigned use designations.
Lake Erie Basin Human Health and Wildlife Criteria (3745-1-33) and Tier | and Tier |1
Limits (3745-1-36) apply to al watersin the study area. Units are mg/| for dissolved
oxygen (DO), °Celsiusfor temperature (T), colonies/200 ml for fecal coliform (FC), and
pg/l for copper (Cu). Strontium is not included because 47 of 65 values (72.3%)
exceeded Tier Il limits,

Mile Parameter (value)

Mile Run (WWH, PCR, AWS)
0.30 FC (1100 %)

Sycamore Creek (WWH, PCR, AWS)
2202 T (253"

1892  T(253™ 2867 302™
1426 T (24.21,295™)

9.14 T (24.37,29.07

7.34 T (233" [n" 4]

5.10 T (2287

3.47 FC (12009 [n" 3]

0.41 none
Sycamore Creek Tributary at RM 6.49
0.36 none

Sycamore Creek Tributary at RM 12.92
1.88 T (225" [n" 3]

Taylor Run (WWH, PCR, AWYS)

3.62 Cu(51h

1.88 none

Thorn Run (WWH, PCR, AWYS)

0.70 DO (4.4%,3.6™)

Aquatic Life Habitat: warmwater (WWH); Recreation: primary contact (PCR); Water Supply: agricultural (AWS)
aquatic life outside mixing zone maximum ('), aquatic life outside mixing zone average ("), recreation outside
mixing zone maximum (*¥), recreation outside mixing zone average (*)
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Table 7C. Facilities regulated by the National Pollutant Discharge Elimination System located in
the Sandusky-Mexico Assessment Unit.

Facility Name | Ohio EPA Receiving River | Description
Permit Number | Stream Mile
Kirby Tire 2IN00197-001 | SycamoreCreek | 7.35 ground and stormwater
Sandusky River 57.71 | treated by an oil-water

separator and an activated
carbon system

Sycamore 21V00102-001 | Sycamore Creek | 3.52 sand filter and softener

Water backwash treated by a

Treatment Plant settling pond

Sycamore 2PB00000-001 | Sycamore Creek | 3.45 sanitary sewage treated by

Wastewater a package plant

Treatment Plant

Mohawk High | 2PT00014-001 | Mile Run 15 sanitary sewage treated by

School Sandusky River 56.03 | apackage plant
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Table7D Metal concentrationsin sediment collected from the Sandusky-Mexico A ssessment Unit
in 2001. Values preceded by a < were below the reporting limit. Those preceded by a
(") exceeded the threshold effect concentration described by MacDonald et a (2000).
Relative concentrations are ranked based on a system developed by Ohio EPA. [? non-
elevated; ° dightly elevated; © elevated; ¢ highly elevated; ® extremely elevated)]

Sycamore Creek at RM 9.14- Sycamore Township Rd. 10

Al Ba Ca Cr Cu Fe Pb Mg Mn
265009 154° 34100 29° 17.6% 22000° <28 12300 409°
Ni K Na Sr Zn Hg As Cd Se

<28 7740 <3500 81 79.3% 0040 T11.8° 0433* <140
Sycamore Creek at RM 7.34- State Route 231

Al Ba Ca Cr Cu Fe Pb Mg Mn
45200° 211¢ 26200 40 20.2° 28300° <30 10800 614°
Ni K Na Sr Zn Hg As Cd Se

33" 13000 <3680 118 '123° <0.033 '16.6° 0.276% <1.47
Sycamore Creek at RM 5.10- State Route 103/231

Al Ba Ca Cr Cu Fe Pb Mg Mn
34800¢ 160° 54800 29°¢ 1547 22200° <32 32000 580°
Ni K Na Sr Zn Hg As Cd Se

<32 8690 <4050 150 8762 <0.053 "13.2° 0.303% <1.62
Sycamore Creek at RM 3.47- State Route 67

Al Ba Ca Cr Cu Fe Pb Mg Mn
12500° 117° 65000 <20 '33.0° 12600* 35% 26200 212°
Ni K Na Sr Zn Hg As Cd Se

<27 3700 <3390 502 "176° 0.078 6.09° 0.679° <1.35
Sycamore Creek Tributary (6.49) at RM 0.36- State Route 231

Al Ba Ca Cr Cu Fe Pb Mg Mn
263009 151°¢ 18900 <27 19.0% 38400°¢ <35 6410  493°
Ni K Na Sr Zn Hg As Cd Se

<35 6490 <4420 139 9172 <0.056 '27.2? 04562 <1.77
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Honey Creek Assessment Unit

The Honey Creek assessment unit (04100011-080) encompasses the entire drainage areaincluding
tributary streams. Biological and habitat assessments were conducted at 27 sitesin 2001 and their
Aquatic Life Use attainment status is presented in Table 8A. Surface water physical/chemical
assessmentswere conducted at 18 sites. Themajority had five sets of grab samples collected at two-
week intervals. Siteswith fewer sets collected were dry or intermittent. Each sample had physical
measurementsrecorded inthefield and wastested inthelab for inorgani c parameters such asmetals,
nutrients and oxygen demand. Three sites had an extra sample collected to test for the presence of
volatile and semi-volatile organic compounds and one site was tested for levels of herbicides.
Sediment analysis was conducted at two sites. Surface water results that exceeded State of Ohio
Water Quality Standards criteria are presented in Table 8B.

Modified Warmwater Habitat (MWH) or Limited Resource Water (LRW) aguatic life uses were
recommended for seven small channelized stream segmentswith drainage areas <10 mi? and for 1.1
miles of lower Honey Creek where limited habitat conditions made these uses applicable. Nine of
19 siteswith drainage areas of <50 mi? met therecommended aquaticlife useand threesitespartially
met. The remaining seven sampled locations were in non-attainment of the designated or
recommended use. Eight Honey Creek sites with drainage areas >50 mi? covered 33.2 miles of
stream. Full attainment of thedesignated Warmwater Habitat (WWH) usewasdocumented for 18.2
of these milesand the usewas partially met for 7.9 miles. Non-attainment wasascribed to 7.1 miles
of Honey Creek where the drainage area was >50mi ..

Thefailure of streams within the assessment unit to attain the applicable aquatic life uses and meet
water quality criteria can be largely attributed to either agricultural practices within the watershed
or point source pollution loadings. Point sourcesregulated in the assessment unit arelisted in Table
8C. Sedimentation, enrichment/low dissolved oxygen and substrate embeddedness were the most
common impacts where aguatic life use attainment was not fully met. Many of the sampled
locations had slow current velocities which keep eroded sediment trapped within the stream
channels. Minimal sustained flow during the summer months also limited pool depths and
availability of riffle habitat at some sites. The channelization, removal of riparian trees and field
tiling to facilitate drainage have reduced the volume of water present during dry weather periods,
making drought conditions in the streams a much more frequent occurrence. The water is carried
away quickly from the surrounding watershed at high volume immediately following arain event
rather than filtering through the soil and reaching the stream at alower volume and more sustained
rate. Reduced tree canopy impacts the stream because an important macroinvertebrate food source
(leaves) isremoved and higher water temperatures and evaporation rates result. The lack of water
movement can exacerbate impacts from organic loading and nutrient enrichment by limiting
reaeration of the stream.

Significant nutrient enrichment and/or organic loading wasindicated at siteson Tiro Creek, Celery
Creek, Silver Creek and Gibson Creek. Evidence of excessive enrichment included a high
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occurrence of pollution tolerant fish and macroinvertebrate taxaand the presence of excessivealgal
material in the streams. The compound of greatest concern regarding enrichment impacts is
phosphate (PO,) because it is often growth limiting.

Two sourcesof phosphorusinclude domestic wastewater and agricultural fertilizers. Most domestic
wasteinrural areasistreated by on-lot septic systems, but these systems often fail and cause water
quality problems. The Village of Tiro is an area to investigate for failed systems and should be
considered a candidate for the construction of a sewage collection and treatment system. In
municipal areas, wastewater discharged by treatment plants can contain ahigh amount of phosphorus
becauseit requiresspecial attentionto removeand substantially increases operation costs. Phosphate
contained in inorganic crop fertilizer binds tightly to soil particles and primarily enters streams as
aresult of erosion. Tile drainage may also contain some phosphorus. Erosion is especialy a
problem for streams without any riparian buffer zone to trap runoff. The impact is worse in
channelized streams because they no longer have a functioning flood plain that can accept the
phosphate laden sediment as would naturally occur during flooding.

Fourteen sites sampled on 11 streams had drainage areas of <10 mi?. Honey Creek at RM 41.7,
Silver Creek at RM 7.7, Slee Ditch, Buckeye Creek, Bells Run and Gibson Creek possessed
sufficient physical habitat characteristicsto warrant the WWH Aquatic LifeUse. Qualitative Habitat
Evaluation Index (QHEI) scoresranged from 46.0 to 84.0. Recovery from past channelization was
largely compl ete except that fine sediment remained trapped within the stream channel at many sites.
The most upstream Silver Creek site (RM 10.6) was channelized and intermittent. The wetted
channel was extremely shallow and covered with grass. These conditions precluded the
establishment of even the MWH community and, as such, is a candidate for the LRW use. The
remaining <10 mi? sites were channelized with little likelihood for recovery and offered minimal
instream habitat. It is not realistic to expect typical WWH aquatic communities under these
conditions so the MWH aguatic life use is recommended.

Five sites with between 10 mi? and 50 mi? drainage area were sampled. Honey Creek at RM 34.1
was channelized and offered limited habitat that was altered to such an extent that aMWH useis
applicable. The remaining sites either met the WWH use or were sufficiently recovered from past
channelization the warrant the WWH designation.

Seven sites on Honey Creek had drainage areas >50 mi2. The site at RM 32.2 was in a modified
reach. A second reach where the MWH use is recommended was between RM 1.2 and the mouth
of Honey Creek which was impounded by a dam on the Sandusky River. QHEI scores at the
remaining sites which documented the appropriateness of the WWH use for Honey Creek, ranged
from 51.0 to 76.5.

The potential MWH stream segments include Tiro Creek, Celery Creek, Van Meter Creek,

Brokenknife Creek from the headwatersto Senecal Crawford County Line (RM 3.2), Aicholz Ditch
from headwatersto County Road 12 (RM 2.8)and two reaches of Honey Creek between Scott Road
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(RM 37.3) and State Route 4 (RM 28.3) and from RM 1.2 to RM 0.0.

The pervasive impacts from siltation and embeddedness were demonstrated in the fish community
health of the seven sites on Honey Creek from RM 41.7 to RM 14.8. Regardless of the degree to
whichthestream channel wasmodified, Bl scoreswere consistently only inthefair rangeand Miwb
scoreswere betweenfair and poor. Macroinvertebrate condition largely met expectationsthroughout
thisreach at al sites except for RM 25.1 and indicated that nutrients were not severely impacting.
As with many tributary streams discussed below, siltation and embeddedness were limiting the
functionality of the available habitat to support reasonably diverse fish assemblages. The problem
was present even in reaches with more natural morphology due to the low gradient which does not
provide the energy to keep larger substrates clear of sand and silt.

Water quality in this segment was impaired mainly by enrichment/low dissolved oxygen and warm
temperatures. Channel maintenance resulting in the loss of tree shade and current turbulence
contributed to these problems. Resultsobtained from grab samplesaredisplayedin Figure 8A along
with the average criteriathat apply (temperature criterion valid June 16-September 15). Theimpact
from habitat limitationswas made worse by enrichment from point sources. Resultsfor phosphorus
aredisplayed in Figure 8B, along with the target value for wadeable streams. Levelsof phosphorus
increased substantially through the zone that includes New Washington, Attica and Bloomville.
Effluent from the lagoon system in New Washington is controlled to discharge only during periods
of high stream flow in the spring and fall, so there should have been little or no impact most of the
year. Themajority of phosphorus appeared to originate from the AtticaWastewater Treatment Plant
(WWTP). Annua loadings (kg/day) over the last 20 years were tracked using the Liquid Effluents
Analysis Processing (LEAP) system. This is an Ohio EPA database that stores monthly
selfmonitoring data. Results for phosphorus plotted against volume discharged are displayed in
Figure 8C. The median load rate over the last 10 years has been fairly stable around 1 kg/day.

The benefit of higher gradient and subsequent improved habitat quality was evident at Honey Creek
RMs12.5and 6.6. Thesesitesfully attained the WWH aquatic lifeuse. The most downstream fish
and macroinvertebrate sampling locations were in an impounded reach recommended fo the MWH
use. The MWH use was met and no significant enrichment impact was evident. The only water
quality impactsin this segment were afew high temperatures and one very elevated fecal coliform
result. Thebacteriasourcewasfailed on-lot septic systemslocated in the Honey Creek Subdivision.

Thewater quality assessment of Honey Creek included testing for the presence of volatile and semi-
volatile organic compounds at Slessman Rd. (RM 25.03), Cemetery Rd. (RM 18.05)and SR 67/100
(RM 12.30); noneweredetected. Thelibrary matchfor tentatively identified compoundsdetermined
that the herbicides atrazine and metol achl or were present. These pesticidesare often applied to corn
and soy beans and are commonly used in the Lake Erie basin. A herbicide specific test was
performed at Bigham Rd. (RM 34.14) and atrazine and metolachlor were quantified at 0.95and 0.28
Mg/l respectively. Not much information isavailable on what effect low levels of these compounds
have on aquatic life. Atrazine is a concern in drinking water supplies and has a maximum
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contaminant level of 3.0 pg/l.

The non-attainment of sites in Celery Creek and Tiro Creek was determined based on poor
macroinvertebrate community condition. No fish sampling was conducted due to the muck bottom
that limited the ability of field crews to sample effectively. Poor to very poor macroinvertebrate
assemblages were indicative of significant pollution impacts in addition to limitations that
channelization and soft substrate imparted on the biota. It appeared that nutrient and/or organic
inputs were overwhel ming the assimilative capacity of these streams and resulting in low dissolved
oxygen levels. Water quality monitoring in Celery Creek at Section Line Rd. (RM 2.20) indicated
impacts from enrichment and warm temperature. The stream channel was modified and there are
notreesonthebanks. Thisareaisextensively farmed for vegetabl e crops because of the muck soils
that are present. A small diesel fuel spill was reported at this location on July 14, 2001. It was
determined that awater pump operated by BurmaFarmswasoverfilled withfuel. Water quality was
not monitoredin Tiro Creek, but the Crawford County Heal th Dept. has expressed some concern due
to the likelihood of failed on lot septic systemsin the Village of Tiro. A pollution complaint was
investigated in Tiro on May 15, 2001, when it was reported that aresident pumped aseptic tank into
the street and rain washed the sewage into a storm sewer.

Slee Ditch and Buckeye Creek demonstrated attainment of the WWH aquaticlifeuse. Theavailable
habitat varied between sites with the downstream site on Buckeye Creek being one of the highest
quality of al small streams sampled. The biological communities apparently benefited from
groundwater inputs to maintain flow and water quality. In addition, relatively high numbers of
orange throat darters were collected which until the 2001 sampling had not been recorded by Ohio
EPA in the Sandusky basin. Orange throat darters were collected elsewhere in the Honey Creek
basin but were not as common. Water quality monitoring in Buckeye Creek indicated good
conditions, except for one bacteria result that exceeded the Primary Contact Recreation criterion.
A fish kill wasinvestigated at this location on December 14, 2001, but the officer was not able to
determine adefinite cause. Therewas some suspicion that manure leaching from application fields
used by Pope Jersey Farms contributed because the event occurred during arain storm.

Bells Run wasin non-attainment of the WWH use and Gibson Creek partially met. Stressesto the
aquatic community in Gibson Creek likely included substrate embeddedness and elevated nutrients
originating fromthe surrounding residential area. Siltationand minimal flow impacted theavailable
habitat and, consequently, limited the establishment of typical warmwater fish and macroinvertebrate
communitiesin Bells Run.

Aicholz Ditch was in non-attainment of the recommended MWH use at RM 3.7 due to a poor
macroinvertebrate community. ThelBI scorewasinthefair range but acceptablefor the MWH use.
The stream bottom was layered with soft clay which limited the diversity of macroinvertebrate taxa.
Fish and macroinvertebrate sampling results met expectationsfor the WWH useat RM 2.5 but were
somewhat depressed by low water and substrate embeddedness. Theimprovement compared to the
upstream site can be credited to better habitat conditions. Although the QHEI of 42.5at RM 2.5was

109



EAS/2003-4-6 2001 Sandusky River TSD May 21, 2003

still reflective of a modified habitat, it was indicative of significantly more favorable habitat
attributes compared with the 28.5 score recorded at RM 3.9. Water quality monitoring in Aicholz
Ditch indicated impacts from enrichment/low dissolved oxygen, warm temperatures and elevated
bacterialevels. Thelow water conditions eventually became severe enough that the site at Cooper
Rd. (RM 2.46) wasdry on August 9, 2001. A small diesel fuel spill happened on February 9, 2001
because of a semi-trailer accident on State Hwy. 4.

A very poor macroinvertebrate community at RM 10.6 on Silver Creek was evidence of severely
degraded water quality and non-attainment of even the reduced expectation of the recommended
LRW use. Both fish and macroinvertebrates marginally attained expectations for the WWH use at
RM 7.7, but an IBI in the poor range at RM 4.1 resulted in non-attainment at RM 4.1. The low 1BI
scorewasin large part determined by the large number of pollution tolerant carp, white suckersand
green sunfish. A number of wetland associated specieswere a so present such as grass pickerel and
golden shiners. Thistype of assemblage reflected the low flow and sedimentation that has resulted
from the modification of the natural stream channel and significant enrichment and/or organic
degradation. The collection of over 100 small carp and 355 green sunfish may have been the result
of an acutely toxic or with a high oxygen demand substance having been released into the stream
from which the community was recovering. Water quality monitoring in Silver Creek indicated
impactsfrom mainly low dissolved oxygen. Thelow flow conditions certainly contributed to these
problems. Hydrological conditions eventually became severe enough that both sites were dry on
August 9, 2001.

Fish and macroinvertebrate sampling in Brokenknife Creek yielded results that typified conditions
innumerousother small tributarieswithin the entire Sandusky watershed. Whilethefish community
met expectationsfor therecommended MWH use at RM 5.1 with an IBI score of 30, the same score
did not meet the higher standard for WWH at RM 1.0. The macroinvertebrate community wasin
good condition which suggested reasonably good water quality at both sampled locations. Common
to both siteswasthefilling of interstitial spaces between larger rocks by sand and silt. Asaresult,
the community was dominated by tolerant and pioneering fish species. Water quality monitoring in
Brokenknife Creek indicated impacts due to elevated bacteria levels, but no obvious source was
identified. Although the New Washington WWTP discharges to atributary confluent at RM 5.50,
it was probably not a source because it has a controlled discharge.

Sediment quality was evaluated at two sitesin the Honey Creek assessment unit. Physical attributes
that were measured included percent particle size distribution, solids and organic carbon. Chemical
attributes that were measured included metals, volatile and semi-volatile organic compounds,
pesticidesand polychlorinated biphenyls (PCB). No organic compoundswere detected at either site.
Results for metals varied widely and are presented in Table 8D.

Sediment from Honey Creek at TR 79 (RM 25.03) was sampl ed to evaluateimpactsfromtheVillage

of Attica. A large volume of sediment was accumulated at this location and quite a bit of litter
including old appliances, bed springs and other trash was present. The sediment consisted of 61.2%
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sand, 38.8% silt/clay, 2.3% organic carbon and 50.9% solids. Results for metals ranged from non-
elevated to highly elevated, but none were at toxic levels. Honey Creek at TR 173 (RM 18.05) was
sampled to evaluate impacts from the Village of Bloomville. The substrate was ailmost entirely
bedrock and only avery small amount of sediment was found in an isolated eddy. It consisted of
100% silt/clay, 3.1% organic carbon and 31.3% solids. Results for metals ranged from slightly
elevated to extremely elevated and several were measured at toxic levels. These results were
unexpected and difficult to explain, but since sediment was nearly absent at this location and
probably did not have a significant ecological impact.
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Table8A. Aquatic life use attainment status of the Honey Creek assessment unit (04100011-
080), June-October, 2001. The Index of Biotic Integrity (IBI), Modified Index of
Well Being (MIwb)and Invertebrate Community Index (ICl) scores are based on
the performance of fish (IBI, Mlwb) and macroinvertebrate communities (1Cl).
The Qualitative Habitat Evaluation Index (QHEI) isameasure of the ability of the
physical habitat to support biological communities.
River Mile IBI  Mlwb ICI* QHEI Attainment L ocation
I nvertebrate/Fish Status’
Honey Creek
Eastern Corn Belt Plains (ECBP) - WWH Use Designation
41.7/141.7 32 NA G 55.5 Partial TR 73, Waynesburg-Tiro Rd.
38.4/38.4 32* NA G 51.0 Partial TR 67, Young Rd.
Eastern Corn Belt Plains (ECBP) - MWH Use Designation (Recommended)
34.1/34.1 28 7.3 32 325 Full TR 85, Bigham Rd.
32.2/30.9 32 6.7 42 27.0 Full TR 13, County Line Rd.
Eastern Corn Belt Plains (ECBP) - WWH Use Designation
25.1/25.1 32* 51 30* 510 NON TR 79, Slessman Rd.
18.1/18.2 32* 6.7 42 58.5 Partial TR 173, Cemetery Rd.
14.8/14.6 32 76* VG 620 Partial TR 58, Center Rd.
12.5/12.4 44 9.2 38 74.5 Full SR 67/100
6.6/6.6 46 9.3 E 76.5 Full TR 58, Center Rd.

0.2/1.1

Eastern Corn Belt Plains (ECBP) - MWH Use Designation (Recommended)
45 7.4 G 52.5 Full CR19

Honey Creek Tributary @ RM 41.3 (Tiro Creek)

---/0.7

Eastern Corn Belt Plains (ECBP) - MWH Use Designation (Recommended)
P (NON) TR 190, Hammond Rd.

Honey Creek Tributary @ RM 32.84 (Celery Creek)

---/5.6
---[2.2

Eastern Corn Belt Plains (ECBP) - MWH Use Designation (Recommended)
P (NON) TR 14, BaseLineRd. (ust.
VP (NON) TR 30 (ust. trib.)

Brokenknife Creek

51/5.1

1.0/1.0

Eastern Corn Belt Plains (ECBP) - MWH Use Designation (Recommended)
30 NA G 25.0 Full TR 133, McCarthy Rd.
Eastern Corn Belt Plains (ECBP) - WWH Use Designation
30* NA G 56.5 Partial TR 13, County Line Rd.
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Table 8A. Continued
River Mile IBI  Mlwb ICI* QHEI Attainment L ocation
I nvertebrate/Fish Status’
Aicholz Ditch
Eastern Corn Belt Plains (ECBP) - MWH Use Designation (Recommended)
3.9/3.9 28 NA P* 28.5 NON CR 23, Scipio Siding Rd.
Eastern Corn Belt Plains (ECBP) - WWH Use Designation
2.5/2.4 38" NA G 42.5 Full TR 77, Cooper Rd.
Silver Creek
Eastern Corn Belt Plains (ECBP) - LRW Use Designation (Recommended)
---/10.6 VP (NON) SR 4, Columbus-Sandusky
Rd.
Eastern Corn Belt Plains (ECBP) - WWH Use Designation
7.717.7 36" NA MG 465 Full  CR58/ 14, County Line Rd.
4.1/4.1 26* NA MG 315 NON SR 19, Bucyrus Clyde Rd.

Silver Creek Tributary @ RM 0.72 (Slee Ditch 05-213)
Eastern Corn Belt Plains (ECBP) - WWH Use Designation

0.1/0.1 44  NA G 515 Full At mouth
Buckeye Creek
Eastern Corn Belt Plains (ECBP) - WWH Use Designation
2.7/12.6 46 NA MG 580 Full TR 10/11, County Line Rd.
0.4/0.8 46 NA G 84.0 Ful TR17

Van Meter Creek
Eastern Corn Belt Plains (ECBP) - MWH Use Designation (Recommended)

1.7/11.7 32 NA G 47.0 Full TR 151, Infirmary Rd.
BellsRun
Eastern Corn Belt Plains (ECBP) - WWH Use Designation
0.1/0.2 22* NA F* 54.5 NON SR53
Gibson Creek

Eastern Corn Belt Plains (ECBP) - WWH Use Designation
0.3/0.4 32* NA MG 460 Partial Sycamore
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Table8B. Vaues obtained from surface water grab samples collected in the Honey Creek

Assessment Unit in 2001 that exceeded State of Ohio Water Quality Standards criteria
(Chapter 3745-1 of the Administrative Code). Each site had five sets of samples
collected at two-week intervals unless indicated otherwise. Assigned stream use
designations (3745-1-12)* that arelinked to statewidewater quality criteria(3745-1-07)2
arelisted. Criteriaidentified for warmwater habitat apply to water bodies not assigned
usedesignations. Lake Erie Basin Human Health and Wildlife Criteria(3745-1-33) and
Tier I and Tier Il Limits (3745-1-36) apply to all watersinthe study area. Unitsare mg/I
for dissolved oxygen (DO), °Celsius for temperature (T)and colonies/100 ml for fecal
coliform (FC). Strontiumisnot included because 45 of 87 values (51.7%) exceeded Tier
Il limits.

Mile

Parameter (value)

Honey Creek (WWH, PCR, AWYS)

41.66
38.34
34.14
32.23
25.03
18.05
14.80
12.30
6.68

1.10

FC (2500 ¥)

T (23.5"); DO (4.8

T (25.0™,28.11

T (26.9 ™, 30.2 ); DO (4.7 7); FC (1200 )
T (24.3"); DO (4.7 )

T (23.97,30.6 ™

T (23.67,28.97); FC (1200 )

T (25.0 ™

T (26.3™)

T (25.5 ™); FC (>10000 *)

Buckeye Creek (WWH, PCR, AWS)

0.73

T (24.5™); FC (1100 %)

Silver Creek (WWH, PCR, AWS)

7.75
4.08

FC (1800 %) [n" 4]
DO(4.4%,46" [n" 4]

Aicholz Ditch (WWH, PCR, AWS)

3.72
2.46

T (24.8 ™)
T (23.17); D.O. (4.97); FC (1900 %) [n" 4]

Brokenknife Creek (WWH, PCR, AWYS)

5.08
3.19

T (25.2 ™); FC (4000 )
T (25.5 ™); FC (1400 %)

Honey Creek Tributary at RM 32.84 (a.k.a. Celery Creek)

2.20

T (27.6 1, 29.8 ™

! Aquatic Life Habitat: warmwater (WWH); Recreation: primary contact (PCR); Water Supply:
agricultural (AWYS)

aquatic life outside mixing zone maximum ('), aquatic life outside mixing zone average ("),

recreation outside mixing zone maximum (*¥), recreation outside mixing zone average (*)

114



EAS/2003-4-6

2001 Sandusky River TSD

May 21, 2003

Table 8C. Facilities regulated by the National Pollutant Discharge Elimination System located in

the Honey Creek Assessment Unit.

Facility Name | Ohio EPA Receiving River | Description

Per mit Stream Mile

Number
Honey Creek 2PR00107-001 | Honey Creek 1.10 sanitary sewage treated by
Subdivision a package plant
Aqua Tech 2PR00177-001 | Honey Creek 12.30 | sanitary sewage treated by
Environmental a package plant
Laboratories
Clay 2IN00188-001 | Honey Creek 28.32 | stormwater treated by an
Distribution oil-water separator
Attica Water (not final) Honey Creek 28.36 | untreated filter backwash
Treatment Plant
Bloomville 2PB00053-001 | Griffin Ditch 0.40 sanitary sewage treated by
Wastewater Honey Creek 18.19 | asinglecell aerated lagoon
Treatment Plant
Hanson 21J00016-001 Aicholtz Ditch 1.95 groundwater and
Aggregates Honey Creek 19.95 | stormwater treated by a
Quarry settling pond
Attica 2PB00001-001 | Work Ditch 0.95 sanitary sewage treated by
Wastewater Honey Creek 27.88 | an oxidation ditch system
Treatment Plant
New Washing- | 2PB00060-001 | Alum Ditch 0.3 sanitary sewage treated by
ton Wastewater Brokenknife Ck 5.50 two aerated lagoonsin
Treatment Plant Honey Creek 32.55 | seriesand apolishing pond
New Washing- | 2IW00200-001 | Alum Ditch 2.0 filter backwash and sludge
ton Water treated by settling lagoons
Treatment Plant
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Table8D. Metal concentrations in sediment collected from the Honey Creek assessment unit in
2001. Values preceded by a < were below the reporting limit. Those preceded by a (")
exceeded the threshold effect concentration described by MacDonad et a (2000).
Relative concentrations are ranked based on a system developed by Ohio EPA. [? non-
elevated; ° dightly elevated; © elevated; ¢ highly elevated; ® extremely elevated)]

Honey Creek at RM 25.03- Venice Township Rd. 79

Al Ba Ca Cr Cu Fe Pb Mg Mn
26700¢ 159°¢ 4870 32¢ 1647 23600° <27 4720 640°
Ni K Na Sr Zn Hg As Cd Se

<27 6220 <3390 57 9552 0.066 9.65° 05062 <1.35
Honey Creek at RM 18.05- Bloom Township Rd. 173

Al Ba Ca Cr Cu Fe Pb Mg Mn
51800° 295¢ 19200 '50¢ 20.7° 33400¢ <47 10500 1220°¢
Ni K Na Sr Zn Hg As Cd Se

<47 12900 <5920 96 T144¢ 0.083 '12.6° 0.704° <237
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Figure 8A. Dissolved oxygen and temperature results for Honey Creek , June-October, 2001.
Temperature criterion valid June 16- September 15.
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Sandusky-Tiffin Assessment Unit

The Sandusky-Tiffin assessment unit (04100011-090) encompasses the drainage area downstream
from the confluence of Honey Creek (RM 43.70) to upstream from the confluence of Wolf Creek
(RM 22.73), excluding the mainstem. The Sandusky River mainstem sites which exceeded 500 mi?
arediscussed el sewherein keeping with current reporting protocol for addressing aquaticlifeuseand
attainment status. Biological and habitat assessmentswere conducted at eight sitesin 2001 and their
Aquatic Life Use attainment status is presented in Table 9A. Surface water physical/chemical
assessmentswere conducted at six sites. Themajority had five setsof grab samplescollected at two-
week intervals. Siteswith fewer sets collected were dry or intermittent. Each sample had physical
measurements recorded in the field and was tested in the lab for inorganic parameters including
metal's, nutrients and oxygen demand. One site included an extra sample collected to test was for
levels of herbicides. Surface water results that exceeded State of Ohio Water Quality Standards
criteriaarepresented in Table 9B. Withinthisareathree smaller watershedswith drainage areas <50
mi? were sampled including Rock Creek, Willow Creek and Morrison Creek. One of the eight sites
met the recommended aquatic life use; five were in non-attainment and two partialy met the
designated or recommended use.

A total of 10 sites were originally selected within the subbasin for biological sampling. Two sites
on Armstrong and Beighley Ditch were either dry or had only widely disconnected pools when
biological sampling was attempted. Little wasto be gained in sampling those areas where apuddlie
of water was present. Thisstream is actually the headwater of Rock Creek, but it was channelized
under aditch petition. The site selected for surface water sampling at Cooper Rd. (RM 16.66) only
had two sets collected before it was deemed dry on July 12, 2001. The absence of significant flow
in this stream was apparently a consequence of stream channelizing and tiling of agricultural fields
to facilitate drainage. Assignment of an aquatic life useisnot appropriate given theinability of the
sites to develop any semblance of reproducing fish and macroinvertebrate communities. A more
realistic classification of these streams could be made using Primary Headwater Habitat guidelines
which are currently being drafted by Ohio EPA. Therefore, it is recommended that these
watercourses remain undesignated until the Primary Headwater Habitat designations are
promul gated.

Willow Creek at RM 3.0 and Morrison Creek at RM 11.4 and RM 9.4 were channelized with no
recovery evident. Few, if any, typical Warmwater Habitat (WWH) attributeswereidentified at these
sites. Itisnot realistic to expect typical WWH aguatic communitiesin the foreseeabl e future under
these conditions so a Modified Warmwater Habitat (MWH) aquatic life useisrecommended. The
recommended MWH stream segments are the entirety of Willow Creek and the Morrison Creek
headwaters downstream to RM 7.9 (CR 43).

All of the remaining streams within the assessment unit possessed sufficient physical habitat

characteristics to warrant the WWH Aquatic Life Use. The Qualitative Habitat Evaluation Index
(QHEI) scoresranged from 49.0to 76.0. A natural or recovering stream channel and the presence
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of awooded riparian were primary considerations for recommending the WWH use. However, a
significant loss in habitat function was encountered at most sites. Minimal sustained flow during
the summer months limited pool depths and availability of riffle habitat.

Thelack of aquatic life use attainment at al but one site within the assessment unit can be largely
attributed to agricultural practiceswithinthewatershed. Thereareno regulated point sourceslocated
intheassessment unit. Sedimentation, enrichment/low dissol ved oxygen and el evated bacterialevels
were a concern along with the low water levels that were encountered during the sampling period.
The channelization, removal of riparian treesand field tiling to facilitate drainage have reduced the
volume of water present during dry weather periods, making drought conditions in the streams a
much more frequent occurrence. Thewater iscarried away quickly from the surrounding watershed
at high volumeimmediately following arain event rather than filtering through the soil and reaching
the stream at alower volumeand more sustained rate. Reduced tree canopy impacts streamsbecause
an important macroinvertebrate food source (leaves) isremoved and higher water temperatures and
evaporationratesresult. Consequently, intermittent or nearly intermittent conditionsoccurred during
dry weather and were encountered even though the sites drained areas up to 17.7 mi%. The lack of
water movement can exacerbate impacts from organic loading and nutrient enrichment by limiting
reaeration of the stream.

All four of the streams sampled were affected by siltation and intermittent or nearly intermittent flow
conditions. Fine sediment covered and embedded much of the larger substrates and the lack of flow
was an impediment to the establishment of typical warmwater aquatic communities. Water quality
inthese streamswasimpaired by enrichment/low dissolved oxygen, warm temperaturesand el evated
bacteria counts. Agricultural practices were the source of these problems, compounded by dry
weather during the study period. The conditions eventually degraded to the point that the East
Branch Rock Creek at County Rd. 16 (RM 0.47) was dry on August 9, 2001. Only Rock Creek at
RM 4.0 had sufficient flow to support a marginally good fish community.

Phosphate (PO,) is the compound of greatest concern regarding enrichment impacts because it is
often growth limiting. The median total phosphorus concentration in Morrison Creek at Morrison
Rd. (RM 2.36) was 0.16 mg/l. Evidence of excessive nutrient load included a high occurrence of
pollution tolerant fish and macroinvertebrate taxaand the presence of excessivealgal material inthe
streams.

Sources of phosphorus included domestic waste and agricultural fertilizers. Most domestic waste
in rural areas originates from failed on-lot septic systems. The Village of Republic is an areato
investigatefor failed systems and should be considered a candidate for the construction of asewage
collection and treatment system. Phosphorus contained in inorganic crop fertilizer binds tightly to
soil particles, so most entersstreamsfrom erosion, although somecomesfromtiledrainage. Erosion
is especially a problem for 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
therefore cannot expel the phosphate laden sediment that would naturally occur during flooding.
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The effect that low water, siltation and embedded substrates were having on small streams within
this assessment unit was even apparent at the one sitethat fully met expectationsfor the WWH use.
BoththelBI and MIwb indicesfor RM 4.0 on Rock Creek scored inthemarginally good range. The
Invertebrate Community Index score of 50 wasin the exceptional range. Since artificia substrates
are used in sampling of macroinvertebrates, habitat impacts do not lower the ICl scoreto the degree
that the fish indexes are depressed. Cases like this point to habitat degradation rather than water
guality asthe primary limitation to overall stream health. Itisalso of notethat thisareahad the best
habitat quality as expressed by the QHEI and recorded the highest fish and macroinvertebrate index
scores of the sampled streams within this assessment unit.

Rock Creek at Old Attica Rd. (RM 3.96) was selected for analysis of herbicide levels. The
compounds atrazine and metolachlor were quantified at 2.97 and 1.15 pug/I, respectively. Not much
information isavailable on what effect low |evel sof these compoundshaveon aquaticlife. Atrazine
isaconcern in drinking water supplies and has a maximum contaminant level of 3.0 ug/l.
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Table 9A. Aquatic life use attainment status of the Sandusky-Tiffin assessment unit (04100011-

090), June-October, 2001. The Index of Biatic Integrity (1BI), Modified Index of Well
Being (MIwb)and Invertebrate Community Index (ICl) scores are based on the
performance of fish (IBI, MIwb) and macroinvertebrate communities (ICI). The
Qualitative Habitat Evaluation Index (QHEI) is ameasure of the ability of the physical
habitat to support biological communities.

River Mile IBI Miwb ICI* QHEI Attainment L ocation
I nvertebrate/Fish Status’
Rock Creek
Eastern Corn Belt Plains (ECBP) - WMWH Use Designation
8.4/ 8.3 32* NA F* 49.0 NON CR16
4.0/ 4.0 38® 8.1% 50 76.0 Full TR 201, Old Attica Rd.

East Branch Rock Creek (05-015)

Eastern Corn Belt Plains (ECBP) - WMWH Use Designation

---[4.2 NA F (NON) SR67
0.1/01 32* NA F 575 NON At mouth
Willow Creek

3.0/3.0

Eastern Corn Belt Plains (ECBP) - MWH Use Designation (Recommended)
22* NA MG 35 NON TR 15, Morrison Rd.

Morrison Creek (05-012)

---/11.4

9.4/9.4

24/ 2.4

Eastern Corn Belt Plains (ECBP) - MWH Use Designation (Recommended)
P* (NON) SR18
32 NA P* 34 Partid TR 175, Coffman Rd.
Eastern Corn Belt Plains (ECBP) - WMWH Use Designation

34* NA MG 550 Partiadl TR 15, Morrison Rd.
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Table9B. Vaues obtained from surface water grab samples collected in the Sandusky-Tiffin
Assessment Unit in 2001 that exceeded State of Ohio Water Quality Standards criteria
(Chapter 3745-1 of the Administrative Code). Each site had five sets of samples
collected at two-week intervals unless indicated otherwise. Assigned stream use
designations (3745-1-12)* that arelinked to statewidewater quality criteria(3745-1-07)2
arelisted. Lake Erie Basin Human Health and Wildlife Criteria (3745-1-33) and Tier |
and Tier Il Limits (3745-1-36) apply to all waters in the study area. Units are mg/I for
dissolved oxygen (DO), °Celsius for temperature (T)and colonies/100 ml for fecal
coliform (FC). Strontiumisnot included because 24 of 26 values (92.3%) exceeded Tier
Il limits.

Mile Parameter (value)

Morrison Creek (WWH, PCR, AWYS)

9.34 T (24.6™); DO (3.6, 3.6 ™); FC (1100 %)

2.36 DO (4.6, 2.9™); FC (6000 ¥, 1400 )

Rock Creek (WWH, PCR, AWS)

8.31 T(23.1";DO(35™, 3.8 23™ 4.2"); FC (1900 %)
3.96 T(22.9"); FC (1100 %)

Rock Creek (a.k.a. Armstrong-Beighly Ditch) (WWH, PCR, AWS)
16.66 T(286™):;DO((B1M™M[n"2

E. Br. Rock Creek (WWH, PCR, AWYS)

0.47 T(2327); DO (477,421, 4.17,1.5™): FC (3800 %) [n" 4]

! Aquatic Life Habitat: warmwater (WWH); Recreation: primary contact (PCR); Water Supply:
agricultural (AWS)

aquatic life outside mixing zone maximum (™), aquatic life outside mixing zone average ("),
recreation outside mixing zone maximum (*¥), recreation outside mixing zone average (*)
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Sandusky River-Mainstem Assessment Unit

The Sandusky River mainstem assessment unit (04100011-001) included in the study area
encompassesthe mainstem from downstream Tymochtee Creek (RM 65.73) to upstream Wolf Creek
(RM 22.73). The mainstem has a drainage area in excess of the 500 mi? limit used in delineating
assessment units with multiple water courses. Consequently, this portion of the mainstem is
classified asalargeriver and is considered separately from smaller drainages within the basin when
reporting on attainment status. Biological and habitat assessments were conducted at nine sitesin
2001 and aguatic life use attainment status is presented in Table 10A. Surface water assessments
were conducted at the same nine sites. The majority had five sets of grab samples collected at two-
week intervals. Each sample had physical measurementsrecorded in thefield and wastested in the
lab for inorganic parametersincluding metal s, nutrients and oxygen demand. Four sitesincluded an
extra sample collected to test for the presence of volatile and semi-volatile organic compounds.
Sediment analysis was conducted at three sites. Surface water results that exceeded State of Ohio
Water Quality Standards criteria are presented in Table 10B.

Two impounded areas failed to meet the WWH use. The Ella St. dam (RM 42.0) is in place to
supply drinking water for the City of Tiffin. The St. John’s dam (RM 50.2) allows for small boat
recreation, but severely impairsthe attainment of the designated WWH use. Both impounded areas
were similarly affected by heavy siltation, limited habitat and alack of discernible flow. Sincethe
Ella St. dam is necessary and its removal is not a possibility, an impounded Modified Warmwater
Habitat (MWH) useis appropriate. The recommended segment of MWH isfrom RM 45.0 to RM
42.0. Biological sampling within the dam pool yielded results that met this use. The recreationa
use provided by the St. Johnsdam isnot sufficient justification for recommending the MWH aquatic
life use. The impounded portion of the Sandusky River extended seven miles upstream from the
dam. The sampling location upstream from the St. Johns dam failed to attain the designated WWH
aguatic lifeuse. Work toward removal of the dam by the Ohio Department of Natural Resourcesis
ongoing. The removal is scheduled to begin as early as March of 2003 and should result in
significant improvement in aguatic life use attainment. The remaining 36 miles of the mainstem
upstream from Wolf Creek fully met aquatic life use expectations.

Very few water quality problemswere documented in the assessment unit. High water temperatures
were measured, but this alone should not have amajor effect on aquatic life. Alterationsin habitat
and flow in impounded areas caused the problem because the river is wider and more exposed to
sunlight for alonger period of time. Although less oxygen is soluble in warm water, there were no
dissolved oxygen criterion exceedences in the grab samples. Results from these field readings are
displayed in Figure 10A along with the average criteriathat apply (temperature criterion valid June
16-September 15). Severa continuous monitors were deployed along this segment of the river on
July 24, 2001 and verified that good oxygen levels were maintained over a diel period. These
instruments record hourly measurements for 48 hours. Aesthetics were negatively affected in the
impounded areas, especially in the St. Johns dam pool. The water was stagnant and floating scum
and algae were often present. These conditions should improve greatly when the dam removal
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project is completed.

There are only two point sources regulated in the assessment unit and they are described in Table
10C. Thetreated effluent from these facilities did not significantly affect water quality. However,
urban stormwater was determined to be a significant source of impact. A storm on July 24, 2001
apparently produced enough rain to activate combined sewer overflows (CSOs) in Tiffin and
elevated bacteria counts were subsequently documented. The associated ammoniaand phosphorus
concentrationswere also higher. The Tiffin Wastewater Treatment Plant (WWTP) treats sewageto
asecondary level by activated sludge aeration and is designed to handlefour million gallons per day
(MGD) with chlorine as disinfection. Advanced treatment is completed with addition of ferric
chloridein the aeration tanksto remove phosphorus. Flowsabove design receive primary treatment
and disinfection up to the hydraulic capacity of 12 MGD. The head of the plant is equipped with a
raw bypass, but it has not been used since the plant was expanded in 1988. The collection system
consists of 49% separate sewers and 51% combined sewers with 39 CSOs. In January 2002 the
Tiffin City Council approved a phased plan for separating combined sewers. This should result in
amajor improvement when implemented.

The Sandusky River at Ella St. is designated with the Public Water Supply use because of the raw
water intake at RM 42.10. Most of the iron and manganese results exceeded WQS criteria. Ohio
American Water employs alime softening process to remove hardness before distribution and uses
settling lagoons to treat the sludge that is produced.

Testing for the presence of volatile and semi-volatile organic compounds was conducted in two
segments of theriver. One had two sites selected to bracket the closed Tiffin landfill and determine
if surface runoff or leachate was an issue. The other had two sites selected to bracket the Tiffin
WWTP discharge and evaluate effluent quality. All the results for priority pollutants were below
the reporting limit. The library match for tentatively identified compounds indicated that the
herbicide atrazine was present at all four sites, but the concentrations were considered estimated.
This chemical is most often applied to corn and soy beans and is commonly used in the Lake Erie
basin. Not much information is available on what effect low levels have on aguatic life. Itisa
concern in drinking water supplies and has a maximum contaminant level of 3.0 pg/l.

Sediment quality was evaluated at three sites. Physical attributes that were measured included
percent particlesizedistribution, solidsand organic carbon. Chemical attributesthat were measured
included metals, volatile and semi-volatile organic compounds, pesticides and polychlorinated
biphenyls(PCB). Resultsfor metalsvaried widely and are presentedin Table 10D. No semi-volatile
or PCB compounds were detected in any of the samples. The only pesticide detected was the
insecticide dieldrin in the Ella St. and St. Johns dam pools. Some portion of the dieldrin detected
may be due to the break down of aldrin. Pesticides are a concern because some have been
demonstrated to cause cancer in lab animals and have a severe effect on the central nervous system
in humans. Most are persistent in the environment, bind strongly to soil and sediment and
accumulate in the food chain. The only volatile compound detected was toluene downstream from
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Tiffin. Tolueneis used to enhance octane in gasoline and has been an issue in the Sandusky River
before. A massive spill (200,000 gallons) occurred in aSugar Creek tributary on February 17, 1988
when a Sun Refining and Marketing Company pipeline ruptured. The main concern for tolueneis
ingestion; there is a drinking water maximum contaminant level of 1.0 mg/l and alimit in surface
water of 5600 pg/l.

Sediment collected in the St. Johnsdam pool consisted of 84% sand, 16% silt and clay, 2.3% organic
carbon and 71.4% solids. The sediment layer was shallow and covered with detritus. Most metals
were either ranked as non-elevated or were below the reporting limit. Theinsecticide dieldrin was
detected at 8.5 pg/kg. Thislevel was above the TEC of 1.90 pg/kg, but not the PEC of 61.8 pug/kg.
Sediment collected in the Ella St. dam pool consisted of 75.1% sand, 24.9% silt and clay, 2.4%
organic carbon and 62.3% solids. The bottom of the river in this segment is mostly exposed
bedrock, especially in the middle of the channel. Most metals were either ranked as non-elevated
or were below the reporting limit. Theinsecticide dieldrin was still detected abovethe TEC at 10.7
Ho/kg. Sediment collected at CR 38 (RM 36.50) consisted of 78.3% sand, 21.7% silt and clay, 3.8%
organic carbon and 61.6% solids. This segment of the river is mostly bedrock and very little
sediment was present. Most metalswere either ranked as non-elevated or were bel ow the reporting
limit. The compound toluene was detected in the volatile organic scan. The concentration reported
of 0.506 mg/kg was qualified as estimated and at this level was not a significant concern.
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Table 10A. Aquatic life use attainment status of the Sandusky-Mainstem assessment unit
(04100011-020), June-October, 2001. The Index of Biotic Integrity (1BI), Modified
Index of Well Being (MIwb)and Invertebrate Community Index (ICl) scores are based
on the performance of fish (IBI, MIwb) and macroinvertebrate communities(ICI). The
Qualitative Habitat Evaluation Index (QHEI) isameasure of the ability of the physical
habitat to support biological communities.

River Mile IBI Miwb ICI* QHEI Attainment L ocation
I nvertebrate/Fish Status’
Sandusky River
Eastern Corn Belt Plains (ECBP) - WMWH Use Designation
65.0/65.1 53 85 E 76.0 Ful CR16
57.4/57.3 48 8.7 48 60.5 Ful CR9
52.2/52.2 43 75 12  50.0 NON St Johns dam pool
47.7/47.8 54 10.3 54 85.0 Full CR90
46.8/46.8 53 9.7 48 84.5 Full  FromCR 90
Eastern Corn Belt Plains (ECBP) - MWH Use Designation (Recommended)
43.0/43.0 46 73 NA 570 Full US224
Eastern Corn Belt Plains (ECBP) - WMWH Use Designation
41.8/41.9 57 10.1 42 76.0 Full  Ellast.
38.9/38.9 54 10.7 50 87.0 Full  Ust. Tiffin WWTP
36.4/36.5 50 9.9 36 84.5 Ful CR38
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Table 10B. Values obtained from surface water grab samples collected in the Sandusky River
Assessment Unit in 2001 that exceeded State of Ohio Water Quality Standardscriteria
(Chapter 3745-1 of the Administrative Code). Each site had five sets of samples
collected at two-week intervals unless indicated otherwise. Assigned stream use
designations (3745-1-12)* that are linked to statewide water quality criteria (3745-1-
07)? arelisted. Lake Erie Basin Human Health and Wildlife Criteria (3745-1-33) and
Tier | and Tier 1l Limits (3745-1-36) apply to all watersin the study area. Units are
°Celsius for temperature (T), colonies/100 ml for fecal coliform (FC)and g/l for iron
(Fe) and manganese (Mn). Strontium isnot included because 39 of 39 values (100%)
exceeded Tier Il limits,

Mile Parameter (value)

Sandusky River (WWH, PCR, AWYS)

65.01 T(256™

57.34 T(259™,283%286"

52.58 T(26.0™, 2827

47.75 T(265™

46.75 none[n" 1]

42.92 T (286" [n" 3

41.84 T(27.9™, 29.3"); Fe (906 ™, 615 P, 872 s, 697 P, 469 ™);
Mn (77 P, 71 P, 215 P*S) 141 PY9)

38.90 T(275™ 284" 30.1™); FC (>10000 ¥)

36.50 T (23.2"); FC (>10000 *)

! Aquatic Life Habitat: warmwater (WWH); Recreation: primary contact (PCR); Water Supply:
agricultural (AWS)

aguatic life outside mixing zone maximum ('), aquatic life outside mixing
zone average ("), recreation outside mixing zone maximum (*¥), recreation
outside mixing zone average (*), public water supply outside mixing zone
average (")
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Table 10C. Facilitiesregulated by the National Pollutant Discharge Elimination System located in
the Sandusky Large River Assessment Unit.

Facility Name | Ohio EPA Receiving River | Description

Per mit Stream Mile

Number
Ohio American | 2IW00235-001 | Sandusky River 41.95 [ lime sludge treated by
Water settling lagoons
Tiffin 2PD00025-001 | Sandusky River 38.77 | sanitary sewage treated by
Wastewater an activated sludge
Treatment Plant aeration system
Tiffin 2PD00025-002 | Sandusky River raw bypass
Wastewater
Treatment Plant
Tiffin 2PD00025-003 | Sandusky River primary bypass
Wastewater
Treatment Plant
Tiffin 2PD00025-004, | Sandusky River combined sewer overflow
Wastewater 005, 007-023,
Treatment Plant | 028-034, 036-

037
Tiffin 2PD00025-024, | Rock Creek combined sewer overflow
Wastewater 025-027, 039
Treatment Plant
Tiffin 2PD00025-035, | Gibson Run combined sewer overflow
Wastewater 040-044
Treatment Plant
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Table1l0D. Metal concentrationsin sediment collected fromthe Sandusky LargeRiver Assessment
Unit in 2001. Values preceded by a < were below the reporting limit. Relative
concentrations are ranked based on asystem devel oped by Ohio EPA. [? non-elevated;
® dightly elevated; © elevated; ¢ highly elevated; © extremely elevated].

Sandusky River at RM 52.58- Walnut Grove Campground (St. John’s Dam Pool)

Al Ba Ca Cr Cu Fe Pb Mg Mn
16200°¢ 86.1% 22700 172 9.8 131002 <20 8090 229°
Ni K Na Sr Zn Hg As Cd Se

<20 4910 <2460 125 526°% 0.032 6.75% 0.235% <0.98
Sandusky River at RM 42.92- U.S. 224 (Ella St. Dam Pool)

Al Ba Ca Cr Cu Fe Pb Mg Mn
14500° 67.3* 26100 <17 11.7® 16400® <23 10200 268°
Ni K Na Sr Zn Hg As Cd Se

<23 3580 <2870 157 574% 0.030 867% 0.252% <1.15
Sandusky River at RM 36.50- Seneca County Rd. 38

Al Ba Ca Cr Cu Fe Pb Mg Mn
8220% 6852 64500 <17 86% 9320 <23 9310 362°
Ni K Na Sr Zn Hg As Cd Se

<23 2370 <2900 713 499?% <0.034 522% 0.146% <116
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Figure 10A. Dissolved oxygen and temperature results for the Sandusky Large River
assessment unit (04100011-001), collected June-October, 2001. Temperature
criterion valid June 16- September 15.
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