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NOTICE TO USERS

Ohio EPA incorporated biological criteriainto the Ohio Water Quality Standards (WQS; Ohi o
Administrative Code 3745-1) regulationsin February 1990 (effective May 1990). These criteria
consist of numeric values for the Index of Biotic Integrity (IBl) and Modified Index of Well -
Being (MIwb), both of which are based on fish assemblage data, and the Invertebrate Communit y
Index (ICl), which is based on macroinvertebrate assemblage data. Criteriafor each index ar e
specified for each of Ohio's five ecoregions (as described by Omernik 1987), and are further
organized by organism group, index, site type, and aguatic 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 biocriteria were derived and calculated, th e
field methods by which sampling must be conducted, and the process for evaluating results:

Ohio Environmental Protection A gency. 1987a. Biological criteriafor the protection of aquatic
life: Volumel. Therole of biologica datain water quality assessment. Div. Water Qual .
Monit. & Assess., Surface Water Section, Columbus, Ohio.

Ohio Environmental Protection Agency . 1987b. Biological criteriafor the protection of aquatic
life: Volumell. Users manual for biological field assessment of Ohio surface waters.
Div. Water Qual. Monit. & Assess., Surface Water Section, Columbus, Ohio.

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

Ohio Environmental Protection A gency. 1989c. Biological criteriafor the protection of aquatic
life: Volume Ill. Standardized biological field sampling and laboratory methods fo r
assessing fish and macroinvertebrate communities. Div. Water Quality Plan. & Assess,,
Ecol. Assess. Sect., Columbus, Ohio.

Ohio Environmental Protection Agency. 1990. The use of biological criteriain the Ohio EP A
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, an d
application. Div. Water Qual. Plan. & Assess., Ecol. Assess. Sect., Columbus, Ohio.

Since the publication of the preceding guidance documents, the following new publications by
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the Ohio EPA have become available. These publications should also be consulted as they
represent the latest information and analy ses used by the Ohio EPA to implement the biological
criteria.

DeShon, J.D. 1995. Development and application of the invertebrate community index (ICI), pp .
217-243. inW. S. Davisand T. Simon (eds.). Biological Assessment and Criteriac Tool s
for Risk-based Planning and Decision Making. Lewis Publishers, Boca Raton, FL.

Rankin, E. T. 1995. The use of habitat assessmentsin water resource management programs, pp.
181-208. 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. Biological criteria program development and
implementation in Ohio, pp. 109-144. in W. Davis and T. Simon (eds.). Biological
Assessment and Criteriac  Tools for Water Resource Planning and Decision Making .
Lewis Publishers, Boca Raton, FL.

Y oder, C.O. and E.T. Rankin. 1995. Biological response si gnatures and the area of degradation
value: new toolsfor interpreting multimetric data, pp. 263-286. in W. Davisand T. Simo n
(eds.). Biological Assessment and Criteria: Tools for Water Resource Planning and
Decision Making. Lewis Publishers, Boca Raton, FL.

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

Yoder, C.O. and E.T. Rankin. 1995. Therole of biological criteriain water quality monitoring,
assessment, and regul ation. Environmental Regulation in Ohio: How to Cope With the
Regulatory Jungle. Inst. of Business Law, Santa Monica, CA. 54 pp.

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

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

What is a Biological and Water Quality Survey?

A biological and water quality survey, or “biosurvey”, is an interdisciplinary monitoring effort
coordinated on a waterbody specific or watershed scale. This effort may involve arelativel y
simple setting focusing on one or two small streams, one or two principal stressors, and a handfu |
of sampling sites or a much more complex effort including entire drainage basins, multiple and
overlapping stressors, and tens of sites. Each year Ohio EPA conducts biosurveys in 10-15
different study areas with an aggregate total of 250-300 sampling sites.

Ohio EPA employs biological, chemical, and physical monitoring and assessment techniquesin
biosurveys in order to meet three maor objectives: 1) determine the extent to which use
designations assigned in the Ohio Water Quality Standards (WQS) are either attained or not
attained; 2) determine if use designations assigned to a given water body are appropriate and
attainable; and 3) determine if any changes in 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 i s
processed, evaluated, and synthesized in a biological and water quality report. Each biological

and water quality study contains asummary of mgjor findings and recommendations for revision s
to WQS, future monitoring needs, or other actions which may be needed to resolve existin g
impairment of designated uses. While the principal focus of a biosurvey is on the status o f
aguatic life uses, the status of other uses such as recreation and water supply, as well as human

health concerns, are also addressed.

The findings and conclusions of a biological and water quality study may factor into regulatory
actions taken by Ohio EPA (e.g., NPDES permits, Director’s Orders, the Ohio Water Quality
Standards [OAC 3745-1]), and are eventually incorporated into Water Quality Permit Suppor t
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Documents (WQPSDs), State Water Quality Management Plans, the Ohio Nonpoint Sourc e
Assessment, and the Ohio Water Resource Inventory (305[b] report).

Hierarchy of Indicators

A carefully conceived ambient monitoring approach, using cost-effective indicators comprised

of ecological, chemical, and toxicological measures, can ensure that all relevant pollution source s
are judged objectively on the basis of environmental results. Ohio EPA relies on a tiered
approach in attempting to link the results of administrative activities with true environmental
measures. Thisintegrated approach isoutlined in Figure 1 and includes a hierarchical continuu m
from administrative to true environmental indicators. The six “levels’ of indicatorsinclude: 1)

actions taken by regulatory agencies (permitting, enforcement, grants); 2) responses by the
regulated community (treatment works, pollution prevention); 3) changesin discharged quantitie s
(pollutant loadings); 4) changes in ambient conditions (water quality, habitat); 5) changesi n
uptake and/or assimilation (tissue contamination, biomarkers, wasteload allocation); and, 6)
changesin health, ecology, or other effects (ecological condition, pathogens). In this pr ocess the
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 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 aquati ¢
environment such as pollutant discharges (permitted and unpermitted), land use effects, and
habitat modifications. Exposure indicators are those which measure the effects of stressors and

can include whol e effluent toxicity tests, tissue residues, and biomarkers, each of which pr ovides
evidence of biological exposure to astressor or bioaccumulative agent. Response indicators are
generally composite measures of the cumulative effects of stress and exposure and include th e
more direct measures of community and population response that are represented here by th e
biological indices which comprise Ohio’s biological criteria. Other response indicators coul d
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 elementsfor watershed-based management approaches. The key, however ,
isto use the different indicators within the roles which are most appropriate for each. Describing
the causes and sources associated with observed impairments revealed by the biological criteria
and linking this with pollution sources involves an interpretation of multiple lines of evidenc e
including water chemistry data, sediment data, habitat d ata, effluent data, biomonitoring results,
land use data, and biological response signatures within the biological data itself. Thus the
assignment of principal causes and sources of impairment represents the association of
impairments (defined by response indicators) with stressor and exposure indicators. The principal
reporting venue for this process on awatershed or subbasin scaleis abiological 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.

Vi
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Ohio Water Quality Standards: Designated Aquatic Life Uses

The Ohio Water Quality Standards (WQS; Ohio Administrative Code 3745-1) consist of
designated uses and chemical, physical, and biological criteria designed to represent measurable
properties of the environment that are consistent with the goals specified by each use designation.
Use designations consist of two broad groups, aquatic life and non-aquatic life uses. | n
applications of the Ohio WQS to the management of water resource issuesin Ohio’s rivers and
streams, the aquatic life use criteria frequently result in the most stringent protection and

HIERARCHY OF INDICATORS USED BY OHIO EPA

LEVEL 1 LEMEL2 LEVEL3 LEVEL4 LEWELS LEVEL 6
- - - Changes in
Actions by Responses Chang esin Changgs in Changesin Health,
EPA/States by Regulated Discharge Ambient Uptake and/or Ecoloqy. or
Community Quantities Conditions Assimilation 9.
Other Effects

Administrative Indicators True Environmental Indicators

»

INFORMATION CURRENTLY AVAILABLE TO OHIO EPA

« NPDES « POTW Const.  * Loadings » Water * Tissue * Biota
* Funding * CSOControls « WET/TRE column contaminants (Biocriteria)
* NPS (319) « Local * NPDESviol. » Sediment * TMDL * Bacterial
* CSOs ordinances * Spills, kills * Habitat * Biomarkers * Target
* Stormwater » Stormwater  Other e Land use * Habitat assemblages
 404/401 controls releases
* Stream * NPS BMPs
Protection

Figure 1. Hierarchy of administrative and environmental indicators used by Ohio EPA for
monitoring, assessment, reporting, and evaluating program effectiveness. Thisis
patterned after a model developed by the U.S. EPA, Office of Water.

restoration requirements, hence thei r emphasisin biological and water quality reports. Also, an
emphasis on protecting for aquatic life generally resultsin water quality suitable for all uses. The
five different aquatic life uses currently defined in the Ohio WQS are described as follows:

1) Warmwater Habitat (WWH) - 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.

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

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

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

5) Limited Resource Water (LRW) - this use applies to 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 streams in extensively urbanized areas, those which lie in watersheds with extensiv e
drainage modifications, those which completely lack water on arecurring 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 goals defined by each. As such the system of use designation s
employed in the Ohio WQS constitutes a*“ tiered” approach in that varying and graduated levels
of protection are provided by each. Thishierarchy is especially apparent for parameters such as
dissolved 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 criteria may apply to two or three different use
designations.

Ohio Water Quality Standards: Non-Aquatic Life Uses

In addition to assessing the appropriateness and status of aquatic life uses, each biological an d
water quality survey also addresses non-aguatic life uses such as recreation, water supply, an d
human health concerns as appropriate. The recreation uses most applicable to rivers and s treams
are the Primary Contact Recreation (PCR) and Secondary Contact Recreation (SCR) uses. The

Vili
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criterion for designating the PCR use is simply having a water depth of at least one meter over
an area of at least 100 square feet or where canoeing isafeasible activity. If awater body istoo
small and shallow to meet either criterion the SCR use applies. The attainment status of PCR and
SCR is determined using bacterial indicators (e.g., fecal coliforms, E. coli) and the criteria for
each are specified in the Ohio WQS.

Water supply usesinclude Public Water Supply (PWS), Agricultural Water Supply (AWS), and
Industrial Water Supply (IWS). Public Water Suppliesare simply defined as segmentswithin 50 O
yards of a potable water supply or food processing industry intake. The Agricultural Water
Supply (AWS) and Industrial Water Supply (IWS) use designations generally apply to all waters
unlessit can be clearly shown that they are not applicable. An example of thiswould be an urban
area where livestock watering or pasturing does not take place, thus the AWS use would no't
apply. Chemical criteria are specified in the Ohio WQS for each use and attainment statusi s
based primarily on chemical-specific indicators. Human health concerns are additionall y
addressed with fish tissue data, but any consumption advisories are issued by the Ohio
Department of Health and detailed in other documents.
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INTRODUCTION

Raccoon Creek from Limerick Road (River Mile[RM] 13.2) to US 6 (RM 3.0) was the obje ct of
this survey.

Specific objectives of this study were to:

1) Evaluate the physical habitat, surface water and sediment quality, and the biological
integrity of Raccoon Creek,

2) Assess impacts from the Clyde municipal wastewater treatment plant, combined sewer
overflows, nonpoint sources of pollution, and habitat alterations,

3) Determine attainment status of the Warmwater Habi tat (WWH) aguatic life use and other
non-aquatic use designations, and recommend changes where appropriate, and

4) Compare results of this survey with previous surveysto assess changesin water quality and
biological integrity.

The findings of this evaluation may factor into regulatory actions taken by the Ohio EPA (e.g.,
NPDES permits, Director’s Orders, or the Ohio Water Quality Standards (OAC 3745-1)), and
may eventually be incorporated into the State Water Quality Management Plans, the Ohi o
Nonpoint Source Assessment, and the pentenial Water Resources Inventory (305[b]) report.

SUMMARY

A biological and water quality survey of Raccoon Creek was conducted 15 June - 10 October
1995. Biologica communities in Raccoon Creek were significantly impaired by pollutan t
loadings from the Clyde WWTP, unsewered discharges and habitat alterations.

Raccoon Creek

Raccoon Creek met WWH criteriaonly at the upstream reference location (RM 13.0), giving 1.6
miles (extrapolating to RM 14.0) in FULL attainment (Table 1). Suburban runoff, combine d
sewer overflows (CSOs) and habitat alter ations negatively affected benthic communities within
the reach flowing through Clyde, resulting in 1.0 mile of PARTIAL attainment. Discharges of
poorly treated or raw sewage from the Clyde WWTP and landfill leachate grossly polluted the
creek and sediments immediately downstream from the plant, completely or partially disrupting
the benthic macroinvertebrate community for 8.2 miles. Habitat alterations, agricultural impacts,
and unsewered discharges contributed to aquatic life use impairment in the remaining
downstream reach. Consequently, WWH criteria were not met at any location downstream f rom
the Clyde WWTP resulting in 11.4 milesin NON attainment.
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Table 1. Aquatic life use attainment status for stations sampled in Raccoo n Creek based on data
collected July-October, 1995. The Index of Biotic Integrity (IBI), Modified Index of
well being (Mlwb), and Invertebrate Community Index (1Cl) are scores based on the
performance of the biotic community. The Qualitative Habitat Evaluation Index
(QHEI) isameasure of the ability of the physical habitat to support a biotic community.
Attainment status from 1986 and 1983 surveys are included.

River Mile Attainment
Fish/Invertebrate IBI Miwb?  ICI QHEI Status Comment
Raccoon Creek (1995) WWH existing
13.6/13.0 26" NA 32" 450 FULL Background/reference
11.7 30 NA 22 37.5 PARTIAL  ust conditions
11.3 29 NA 12 34.5 NON dst Whirlpool Corp
11.0 28 NA 0} 45.5 NON Clyde WWTP mixing
--/10.98 10 (NON)  dst WWTP
~-/10.75 4 (NON)  WWTP/landfill leachate
10.2 31 NA 12 48.8 NON WWTP impact
8.1/8.7 25™ NA 12 415 NON impact/recovery
5.5/6.5 23 4.1 20 425 NON impact/recovery
3.6 21 4.2 22 39.5 NON impact/recovery
Raccoon Creek (1986)
13.2/13.0 29 NA 16" 740 PARTIAL Background/reference
11.6/11.7 31 NA 22 60.5 PARTIAL ust conditions
11.2/11.3 14 NA 2 46.0 NON dst Whirlpool Corp
10.2 18 NA 4 NON WWTP impact
8.6/8.7 19 NA 12 415 NON impact/recovery
6.5 19 NA 20 52.0 NON impact/recovery
3.7/3.1 21 5.8 24 51.0 NON impact/recovery
Raccoon Creek (1983)
13.2/13.0 22 NA 18" NON Background/reference
11.6/11.7 22 NA 24 NON ust conditions
11.3 12 NA 1) NON dst Whirlpool Corp
111 12 NA (NON) dst WWTP
10.2 16’ NA 4 NON WWTP impact
10.1 20 NA (NON)  WWTP impact
8.5/8.7 16 NA 0} NON impact/recovery
6.5 22 NA 8 NON impact/recovery
3.1 20 6.1 8 NON impact/recovery
Little Raccoon Creek (1995)
4314 NA 22 38.5 NON Channelized,NPS
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Table 1. Continued.

River Mile Attainment
Fish/Invertebrate IBI Miwb?  ICI QHEI Status Comment
Little Raccoon Creek (1983)
4.3 25 NA 55.0 (FULL) Channelized
Caswell Ditch
0.8 30 NA 48 18.0 FULL  Channelized,NPS
Gries Ditch
1.0 20 NA 40 555 NON Channelized,NPS, enriched
Ecoregion Biocriteria: Huron-Erie Lake Plain (HEL P)
INDEX WWH EWH" MWH®
IBl -headwaters 28 50 20
IBI - wading 32 50 22
MIwb - wading 7.3 94 5.6
ICI - al streams/rivers 34 46 22

Q

- MIlwb not applicable to Headwater streams (drainage area < 20 km?).

- Exceptional Warmwater Habitat.

- Modified Warmwater Habitat for channel modified areas.

s - NONSsignificant departure from biocriteria (<4 IBI or ICI units, or <0.5 MIwb units).

- Indicates significant departure from applicable biocriteria (>4 1BI or ICI units, or >0.5 MIwb units). Poor
and Very Poor scores are underlined.

*3> 0T

Little Raccoon Creek, Caswell Ditch and Gries Ditch

Little Raccoon Creek, and the aptly named, Caswell Ditch and Gries Ditch, are channelized
ditches with grossly modified physical habitats. Little Raccoon and Gries Ditch did not attai n
WWH criteria due to the severity of nonpoint pollution. Community performance in Littl e
Raccoon Creek declined significantly compared to 1983 due to an accumulat ion of silt and large
amounts of decomposing matter in its stream bed, illustrating long term damage from
channelization paired with lack of flushing due to low gradient and small drainage area. Water
quality in Gries Ditch was degraded by organic and nutrient enrichment from livestock waste s
and unsewered discharges. Caswell Ditch, while having the worst habitat of the three, was |east
impacted by nonpoint pollution, asit appeared to receive arelatively high input of ground water,
the flow from which tends to mitigate negative effects of poor habitat.

RECOMMENDATIONS

Raccoon Creek

Satus of Aquatic Life Uses

Raccoon Creek is currently designated WWH. The performance of the fish community, i n
meeting the WWH criteria at most locations sampled, and the macroinvertebrate communit y
meeting at the reference location, demonstrate that the use designation is appropriate.
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Satus of Non-Aquatic Life Uses
All non-aquatic life uses should remain as presently designated in the Ohio Water Quality
Standards.

Other Recommendations

Improvement in the performance and further upgrades to the Clyde WWTP are needed befor e
water quality in Raccoon Creek will be sufficient to meet the aquatic life or beneficial use
designation. Additionally, wider riparian buffers along the entire stream length are strongl y
recommended to help minimize nonpoint source impacts. Poorly maintained septic bed s
servicing houses adjacent to the creek need to be properly maintained.

Future Monitoring Concerns

Compliance inspection and assistance for the Clyde WWTP is apparently needed to help increas e
the plant’s operating efficiency. The amount and chemical composition of |eachate from th e
landfill adjacent to the WWTP should be quantified to more accurately assessimpacts to Raccoon
Creek.

Little Raccoon Creek, Caswell Ditch and Gries Ditch

Status of Aquatic Life Uses

All three streams are undesignated in the Water Quality Standards. Performance of biological
indicators in Caswell Ditch, where the habitat was most severly impacted by recent
channelization, indicates that a WWH designation is appropriate for this stream. Although the
habitat impacts in Caswell Ditch were partially offset by groundwater flow, the recommende d
WWH use designation for Gries Ditch is appropriate because it was additionally impacted by
nonpoint organic and nutrient enrichment that masked the true potential of the biological
communities. Additionally, Gries Ditch, though formerly channelized, is not under an activ e
ditch maintenance program. Similarly, a Warmwater Habitat use designation is appropriate for
Little Raccoon Creek.

Satus of Non-aquatic Life Uses
All three streams should be designated Agricultural Water Supply and Secondary Contac t
Recreation.

Other Recommendations

Because organic and nutrient enrichment from livestock wastes is aleading cau se of impairment
in Gries Ditch, curtailing livestock accessto the stream is recommended. A wider riparian buffer
is needed on Little Raccoon Creek to minimize siltation.

Future Monitoring Concerns
Because all three sites are regional reference sites, they should be resampled as per the 5 year
basin approach.
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Table x. Waterbody use designations for the Raccoon Creek Basin. Changes to existing use
designations appear in bold italics, or designations based on the 1978 water quality
standards for which results of biological field assessments are now available apear as
triangles to the right of existing markers.

Stream Segment Use Designations
Aquatic Life Habitat Water Supply Recr eation
S IWI|[E [IM|S |C |L |P [A ]I B |P |S
R [W[IW[W|[S [W]|R [W|[W([W]|[W]|C |[C
W |H |H|H|H|[H |[W[S [S |[S R |R
Raccoon Creek - + + [+ +
headwatersto U.S.
Route 6 (RM 3.1)
-atRM 13.1 + + |+ [+ +
- Clyde Community + + |+ +
Park Pond
- RM 3.1 to mouth + + |+ +
Little Raccoon A A | A A
Creek
Gries Ditch A A | A A
Mills Creek * * * *
Snyders Ditch + + |+ +
Caswell Ditch A A | A A
STUDY AREA

The Raccoon Creek watershed located in eastern Sandusky County flows north from the
Sandusky-Seneca County line through the City of Clyde before entering Sandusky Bay. Raccoon
Creek is 14.9 miles long draining approximately 34.0 square miles (ODNR, 1967) of
predominantly agricultural land. The other tributary in the study areawas Little Raccoon Creek ,
a channelized agricultural ditch. A map of the study areais shown in Figure 2.
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The Raccoon Creek watershed lies entirely in the Huron/Erie Lake Plain ecoregion. Like most
of northwest and north central Ohio, the land isgently rolling to nearly flat due to glacial activity .
Originally the watershed comprised many fens, marshes and swamps, but it has been drained and
altered by tiles and manmade ditches that discharge directly to the stream. The soilsin the study
area are dark colored, heavy clay soils that formed in moderately fine textured lacustrin e
sediment or glacial till. The mgor soilsinclude Hoytville-Nappanee, Lenawee-Del Rey, Toledo-
Fulton and Toledo associations.

The City of Clydeisthe only major urban areain the Raccoon Creek w atershed. The watershed
is largely rural with land use primarily dedicated to agricultural activities. Approximately 8 0
percent is used for producing grain crops, specialty crops, and orchards, 1-2 percent is pasture,
7 percent is woodland, and the remaining 11 percent is urban, residential and other uses (Ohi o
EPA 1994).

There is an extensive area of coastal wetlands along the southern shore of Lake Erie.
Approximately 400 acres of wetlands are located in the estuarine portion of Raccoon Creek
(RM 3.1 to the mouth). The mgjority of these wetlands are diked and managed by the State and
other conservation clubs. This segment of the stream has an aguatic life use designation o f
warmwater habitat and is designated primary contact recreation.

Raccoon Creek isimpaired by a combination of point and nonpoint pollution sources, including
effluent and combined sewer overflow (CSO) discharges from the City of Clyde, and general
agricultural runoff from crop production and livestock operations. Inadequate or failed on-site
wastewater treatment systems and in place pollutants are also impai ring the stream. Agriculture
and on-site wastewater treatment systems are the signif icant pollution sources to Little Raccoon
Creek (Ohio EPA 1994). Table 2 shows characteristics of the streams that were sampled during
the 1995 survey and the identified pollution sources in the study area.

Conservation tillage practices in farming have increased over the last ten years as indicated by
the 1994 Sandusky County Tillage Transect Survey. Almost half of the grain crop acreage was
planted using no till or ridge till (50% corn, 46% soybeans). The soybean conservation tillag e
acres have more than doubled since 1992 (Sandusky SWCD 1994). These two tillage/planting
methods maintain crop residue and reduce soil erosion which is the main source of agricultural
nonpoint pollution.

The Clyde Dump siteis located in the northwest part of the City of Clyde, directly north of the
wastewater treatment plant and fire station. It is bordered on the west by Raccoon Creek. The
dump is owned by the City and was operated from 1930 to 1969. It was used for disposal of a
wide variety of municipal, commercial and industrial wastes. The site was never properl y
covered or officialy closed, and open dumping on the surface of the fill area has continued over
theyears. Aslate as June, 1995 the City was placing yard waste on the site.
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Figure 2. Map of the Raccoon Creek drainage basin showing approximate sampling
locations in relation to the City of Clyde and the Clyde WWTP. For a
detailed description of sampling locations see Table x. Aquatic life use
attainment status, based on results of this study are represented by color
coded lines (see Legend).
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Ohio EPA filesin DSIWM and DERR indicate numerous environmental problems. Leachat e
discharges from the Clyde Dump site to Raccoon Creek have been observed during several
agency inspections since 1987. Chemical analysis of soil, sediment and surface water in 199 0
indicated that organic and inorganic compounds are migrating from the site via surface runoff an d
leachate discharges (Ohio EPA-DERR 1994). Surface water and sediment samples from
Raccoon Creek, and one leachate sample from a perimeter ditch surround ing the dump site were
collected during the 1995 survey.

In addition to the warmwater habitat agquatic life use designation, Raccoon Creek is designated
for use as agricultural and industrial water supply. At RM 13.1, Raccoon Creek is aso
designated as a public water supply. The recreational use design ation is secondary contact from
the headwaters to RM 3.1 and primary contact from RM 3.1 to the mouth and in the Clyd e
Community Park Pond.

Table 2. Stream Characteristics and Significant Identified Pollution Sources in the Raccoo n
Creek study area. (from ODNR 1967, Ohio EPA 1994)

River/Stream Length Gradient Drain. Area  nonpoint Point
(mi.)) (ft/mi.) (sg. mi.) Sources Sources
Raccoon Creek 14.9 12.9 34.0 Agriculture Clyde WWTP
Crop Production
Livestock
Harvesting
Reforestation
Residue Mgmt
On-site Systems
In Place Pollutants

Little Raccoon - - - Agriculture

Creek On-site Systems

Buck Creek - - - Agriculture
Specialty Crops

On-site Systems
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Table 3. Sampling locations in the Raccoon Creek study area, 1995 (C - conventional water
chemistry, C, - conventional plus organics; C, - sediment metals; C_, - sediment

organics; D - Datasonde®; F - fish; M- macroinvertebrates).

Stream/ Type of USGS 7.5 Minute
River Mile Sampling Latitude/Longitude Landmark Quadrangle Map
Raccoon Creek
13.6 Cosmso 4116 43/8258 34 ust Limerick Rd Clyde
13.3 F 4117 14/825854 ust Limerick Rd Clyde
13.0 M,D 4117 30/825853 dst Limerick Rd Clyde
11.7 ConFM 4118 27/8259 11 dst Spring St. CSO Clyde
11.32 Canso 411845/8259 08 ust Clyde WWTP Clyde
11.3 F.M 411852/825909 ust Clyde WWTP Clyde
11.02 C, 411901/825908 Clyde WWTP effluent Clyde
11.01 C,M 411901/825908 WWTP mix zone Clyde
10.98 Cosnso XM 411901/8259 10 dst Clyde WWTP Clyde
10.75 CoansoM 411911/8259 11 dst landfill Clyde
10.2 F.M 411943/8259 16 ust TR-223 (BookmeyerRd)  Clyde
10.18 Cqn 411942/8259 15 ust TR-223 (BookmeyerRd)  Clyde
8.7 M 411930/830019 TR - 229 (Becler Rd) Freemont East
8.66 Canso 412033/830018 TR - 229 (Becler Rd) Freemont East
8.1 F 41 2032/830019 ust Stokes Road Freemont East
6.5 M 412156/835952 SR 412 Clyde
6.53 C 412200/825922 SR 412 Clyde
55 F 4122 44/ 8259 37 ust Karbler Road Clyde
3.6 F 412405/ 825858 Minier Road Vickery
3.1 M 412428/825855 US6 Vickery
3.08 Cqn 412427/825855 US6 Vickery
Landfill perimeter ditch - confluence with Raccoon Cr. at RM 10.76
0.2 C, 411906/8259 08 Landfill Clyde
Little Raccoon Creek
4.3 C,FM 412355/825825 SR 510 Clyde
Caswell Ditch
0.8 C,FM 412352/ 82 44 51 Bogart Rd. Sandusky
Gries Ditch
1.0 F.M 412148/831526 Staff Rd. Helena
0.24 C 4122 13/ 8314 57 Shade Rd. Helena
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METHODS

All chemical, physical, and biological field, laboratory, data processing, and data analysi s
methodol ogies and procedures adhere to those specified in the Manual of Ohio EPA Surveillance
Methods and Quality Assurance Practices (Ohio Environmental Protection Agency 1989a) and
Biological Criteria for the Protection of Aquatic Life, Volumes I-11l (Ohio Environmental
Protection Agency 1987a, 1987b, 1989b, 1989c); aquatic habitat assessments are based on
proceedures outlined in the Qualitative Habitat Evaluation Index (QHEI): Rationale, M ethods,
and Application (Rankin 1989, 1995). Chemical, physical and biological sam pling locations are
listed in Table 3.

Determining Use Attainment Status

Use attainment status is aterm describing the degree to which environmental indicators are either
above or below criteria specified by the Ohio Water Quality Standards (WQS; Ohio
Administrative Code 3745-1). Assessing aguatic use attainment status involves a primary
reliance on the Ohio EPA biological criteria (OAC 3745-1-07; Table 7-17). These are confined
to ambient assessments and apply to rivers and streams outside of mixing zones. Numerical
biological criteria are based on multimetric biological indices including the Index of Bioti c
Integrity (1B1) and modified Index of Well-Being (MIwb), indices measuring the r esponse of the
fish community, and the Invertebrate Community Index (1Cl), which indicates the response o f
the macroinvertebrate community. Numerical endpoints are stratified by ecoregion, use
designation, and stream or river size. Three attainment status results are possible at eac h
sampling location - full, partial, or NON-attainment. Full attainment means that all of the
applicable indices meet the biocriteria. Partial attainment means that one or more of the
applicable indices fails to meet the biocriteria. NON-attainment means that NONe of the
applicable indices meet the biocriteria or one of the organism groups reflects poor or very poor
performance. An aquatic life use attainment table (see Table 1) is constructed based on the
sampling results and is arranged from upstream to downstream and includes the samplin g
locations indicated by river mile, the applicable biological indices (IBI, Mlwb, ICl), the use
attainment status (i.e., full, partial, or NON), the Qualitative Habitat Evaluation Index (QHEI),
and comments and observations for each sampling location.

The attainment status of aquatic life uses (i.e., full, partial, and NON-attainment) is determined
by using the biological criteria codified in the Ohio Water Quality Standards (WQS; Ohi o
Administrative Code [OAC] 3745-1-07, Table 7-17). The biological community performanc e
measures used include the Index of Biotic Integrity (IBI) and Modified Index of Well-Bein g
(Mlwb), based on fish community characteristics, and the Invertebrate Community Index (ICl)

which is based on macroinvertebrate community characteristics. TheIBI and ICl are multimetri ¢
indices patterned after an original IBI described by Karr (1981) and Fausch et al. (1984). ThelCl
was developed by Ohio EPA (1987b) and further described by DeShon (1995). The MIwb isa
measure of fish community abundance and diversity using numbers and weight information and
is a modification of the original Index of Well-Being originally applied to fish community
information from the Wabash River (Gammon 1976; Gammon et al. 1981).

10
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Performance expectations for the principal agquatic life uses in the Ohio WQS (Warmwater
Habitat [WWH)], Exceptional Warmwater Habitat [EWH], and Modified Warmwater Habitat
[MWH]) were developed using the regional reference site approach (Hughes et al. 1986; Omernik
1987). Thisfitsthe practical definition of biological integrity as the biological performance of

the natural habitats within aregion (Karr and Dudley 1981). Attainment of the agquatic life use
isfull if al three indices (or those available) meet the applicable biocriteria, partial if at least on e
of the indices does not attain and performance is fair, and NON-attainment if all indices fail to
attain or any index indicates poor or very poor performance. Partial and NON-attainment
indicate that the receiving water is impaired and does not meet the designated use criteri a
specified by the Ohio WQS.

Habitat Assessment

Physical habitat was evaluated using the Qualitative Habitat Evaluation Index (QHEI) developed
by the Ohio EPA for streams and riversin Ohio (Rankin 1989, 1995). Various attributes of the
habitat are scored based on the overall importance of each to the m aintenance of viable, diverse,
and functional aguatic faunas. The type(s) and quality of substrates, amount and quality o f
instream cover, channel morphology, extent and quality of riparian vegetation, pool, run, and
riffle development and quality, and gradient are some of the habitat characteristics used t o
determine the QHEI score which generally ranges from 20 to less than 100. The QHEI is used
to evaluate the characteristics of a stream segment, as opposed to the characteristics of asingle
sampling site. As such, individual sites may have poorer physical habitat due to a localize d
disturbance yet still support aquatic communities closely resembling those sampled at adjacent
sites with better habitat, provided water quality conditions are similar. QHEI scores from
hundreds of segments around the state have indicated that values greater than 60 are generally
conducive to the existence of warmwater faunas whereas scores less than 45 generally canno t
support a warmwater assemblage consistent with the WWH biological criteria. Scores greate r
than 75 frequently typify habitat conditions which have the ability to support exceptional
warmwater faunas.

Macroinvertebrate Community Assessment

M acroinvertebrates were sampled quantitatively using multiple-plate, artificial substrate samplers
(modified Hester/Dendy) in conjunction with a qualitative assessment of the available natural
substrates.

Fish Community Assessment

Fish were sampled using wading method pulsed DC electrofishing gear. The wading method wa s
used at afrequency of two samples at each site on Raccoon Creek, and one sample at each site
on Little Raccoon Creek, Caswell Ditch and Gries Ditch.

Area of Degradation Value (ADV)
An Area Of Degradation Value (ADV; Rankin and Y oder 1991; Y oder and Rankin 1995) was

11
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calculated for the study area based on the longitudinal performance of the biological community
indices. The ADV portrays the length or "extent" of degradation to aquatic communitiesand is
simply the distance that the biological index (IBI, MIwb, or ICI) departs from the applicabl e
biocriterion or the upstream level of performance (Figure 3). The “magnitude” of impact refers
to the vertical departure of each index below the biocriterion or the upstream level of
performance. The total ADV is represented by the area beneath the biocriterion (or upstream
level) when the results for each index are plotted against river mile. The results are expresse d
as ADV/mileto normalize comparisons between segments, sampling years, and other streamsan d
rivers.

Causal Associations

Using the results, conclusions, and recommend ations of this report requires an understanding of
the methodology used to determine the use attainment status and assigning probable causes and
sources of impairment. The identification of impairment in rivers and streamsis straightforward -
the numerical biological criteria are used to judge aguatic life use attainment and impairmen t
(partial and NON-attainment). The rationale for using the biological criteria, within a weight of
evidence framework, has been extensively discussed elsewhere (Karr et al. 1986; Karr 1991;
Ohio EPA 1987ab; Y oder 1989; Miner and Borton 1991; Y oder 1991; Y oder 1995). Describin g
the causes and sources associated with observed impairments relies on an interpretation o f
multiple lines of evidence including water chemistry data, sediment data, habitat data, effluent

data, land use data, and biological results (Y oder and Rankin 1995). Thus the assignment o f
principal causes and sources of impairment in this report represent the association of impairment s
(based on response indicators) with stressor and exposure indicators. The reliability of the
identification of probable causes and sources is increased where many such prior association s
have been identified, and have been experimentally or statistically linked togath er. The ultimate
measure of successin water resource management isthe restoration of lost or damaged ecosystem
attributes including aquatic community structure and function, often collectively referred to as
ecosystem health. While there have been criticisms of misapplying the metaphor of ecosystem

“hedth” compared to human patient “health” (Suter 1993), we are here referring to the process
for evaluating biological integrity and causes or sources associated with observed impairments,

not whether human health and ecosystem health are anal ogous concepts.

12
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Figure 3. Graphic illustration of the Area of Degradation Vaue (ADV) based on the
WWH ecoregion biocriterion. Theindex value trend line indicated by the
unfilled boxes and solid shading (area of departure) represents a typical
response to a point source impact (mixing zone appears as a solid triangle);
the filled boxes and dashed shading (area of departure) represent atypical
response to a nonpoint source or combined sewer overflow impact. The
blended shading represents the overlapping impact of the point and
nonpoint sources.

13



MAS/1996-12-14 1996 Racoon Creek TSD February 14, 1997

Pollutant Loadings: 1976-1995

The Clyde WWTP is the only NPDES permitted facility discharging to Raccoon Creek sinc e
Whirlpool Corporation began sending sanitary and process wastewater to the Clyde WWTP in
1990. The following discussion of pollutant loadings is based on historical data from Monthly

Operating Reports (MORs) submitted by the Clyde WWTP as part of the self-monitoring
program. The loadings figures are based only on the treated effluent (Outfall 001) and do no't
include loadings from Combined Sewer Overflows (CSOs) or plant bypasses; both are additional
sources of pollutants.

City of Clyde WWTP (2PD00004) - Originally constructed in 1954, then upgraded in 1987, the
Clyde WWTP is an advanced treatment facility consisting of influent pumps, bar screens, gri t
chambers, oxidation ditches with integral clarifiers (ODIC), chlorinators, and tertiary polishing
lagoons with continuous flow. Final effluent is discharged to Raccoon Creek at river mil e
(RM)11.02. The plant has a design flow of 1.9 MGD and an hydraulic capacity of 4.8 MGD .
The Clyde WWTP serves a population of 5300 and also receives about 23% of its influent from
the Whirlpool Corporation. Combined sewers serve 85% of the city, separate sewers serve 10% ,
and 5% of the city remains unsewered. The current permit lists only four (4) CSOs. Outfall 003 -
the McPherson Highway regulator, Outfall 005-Spring St., Outfall 006-Vine St., and Ouitfal |
008-the Buckeye gate valve. Although the city claims to have eliminated three (3) other CSOs
(Outfall 002-weir overflow northwest of the lift station next to afire station, Outfall 007-Vinean d
Mulberry overflow, and Outfall 009-South St.) that were not included in the last permit, thereis
evidence that discharges from at least two of these overflows may still be occurring. The Clyde
WWTP is under Director's Findings and Orders to conduct a Toxicity Reduction Evaluatio n
(TRE) and to bring the WWTP into compliance with permit limitations by April 1996.

The annual discharge flow (MGD) from Clyde WWTP Outfall 001 increased beginning in 1990
as aresult of additional flow from the Whirlpool Corporation (Figure 4). The average annuall
flow through the plant from 1976-1989 was 1.12 MGD, increasing to 1.50 MGD for the period
1990-1995. Average flows are still below design flow; however, since 1990 the 95th percentile
flows have always exceeded the design flow for the plant.

Average annual loadings of ammonia-nitrogen (NH ,-N) decreased greatly since the plant upgrade
in 1987, but with a corresponding increase in nitrate-nitrogen (NO,-N) (Figure 5). Although the
treated wastewater is in a more advanced stage of nitrification at the point of discharge, ther e
appears to have been little reduction in the overall loading of nitrogen to Raccoon Creek. The
average NH,-N load for 1976-1986 was 61.95 kg/day and the average NQ, -N load was 14.87
kg/day. For the period 1987-1994 the average NH ;-N load decreased to 3.72 kg/day, while the
NO,-N load increased to 53.46 kg/day during 1987-1989 (The average NO /NO >N load for 1989-
1994 was 64.54). Thetotal nitrogen load to Raccoon Creek, including NH ,-N, NO,-N, and NO,-
N, was approximately 78 kg/day during 1976-1986 and only dropped

14
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Figure 4. Median and 95th percentile annual
discharge (Millions of Gallons per
Day - MGD) by the Clyde WWTP
to Raccoon Creek, 1976 - 1995.
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Figure 5. Median and 95th percentile annual loadings of ammonia-nitrogen (left) and
nitrite/nitrate-nitrogen (right) by the Clyde WWTP to Raccoon Creek, 1976 -
1995.

to about 63 kg/day during 1987-1994. It should also be noted that the loading of ammonia- N
from the Clyde WWTP was unusually high in 1995, similar to loadings typical of the pre-1987
years. Therewas no nitrate-N data reported in 1995, so no conclusions can be drawn about the
total pollutant loading of nitrogen to Raccoon Creek during thistime.

Plant data showed adramatic decrease in total phosphorus and cBOD . loadings to Raccoon Creek
since the 1987 plant upgrade (Figure 6). The average load of total phosphoru s was 22.18 kg/day
during 1977-1986 and dropped to 2.77 kg/day for the 1987-1995 period. The average cBOD. load

15
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for 1984-1986 was 95.00 kg/day compared to 13.12 kg/day during 1987-1994. However, hig h
loadings of cBOD. in 1995 were, as with ammonia-N above, similar to pre-1987 cBOD Joadings.
The average cBOD load in 1995 was 78.58 kg/day.

The 1987 plant upgrade resulted in only slight reductions in loadings of total suspended solid s
(TSS) to Raccoon Creek for afew years, but loadings of TSS have been increasing steadily sinc e
1991 (Figure 6), and 1995 loadings were among the highest reported during the 1976-199 5
period. The average TSSload for 1976-1986 was 49.52 kg/day compared to 37.60 kg/day durin g
1987-1995. The average TSS load in 1995 was 58.23 kg/day.
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Surface Water Quality

Water Chemistry samples were collected at 10 sites in Raccoon Creek during the 1995 survey.
Samples of the Clyde WWTP effluent were also collected. Raw data from these analyses ar e
presented in Appendix Table A-1.

The most upstream site was Raccoon Creek at Limerick Road (RM 13.60), upstream from Clyde .
The Water Quality Standards designate RM 13.1 as Public Water Supply, wher e water was once
withdrawn from Raccoon Creek to fill the City’s adjacent upground reservoir. However ,
Raccoon Creek is no longer used as a source of water for either of Clyde's two Reserviors.
Sample sites within the City of Clyde were chosen so as to be located downstream from the two
remaining combined sewer overflows (CSOs) that discharge to Raccoon Creek upstream from
the Clyde WWTP: Outfall 005 at Spring St., and Outfall 003 - the McPherson Hwy. (US 20)
regulator. However, there was physical evidence that Outfall 002, the weir overflow at R M
11.31 (downstream of Outfall 003) located adjacent to the fire station, had been dischargin g
despite claims by the City of Clyde that this overflow was eliminated. Consequently, the sit e
downstream from the 003 outfall was relocated after 2 sample passes to RM 11.29 downstream
of Outfall 002. Samples were collected from the Clyde WWTP effluent (RM 11.02) and the
effluent mix zone (RM 11.01). Sites upstream (RM 10.98) and downstream (RM 10.80) of the
old Clyde landfill, which is located directly north of the WWTP, were sampled to identif y
leachate from the landfill entering Raccoon Creek and potential i mpacts. The remaining sites at
RM 10.18, RM 8.66, RM 6.53 (SR 412), and RM 3.08 (US 6) were chosen to assess impact and
recovery of water quality.

Although Limerick Rd. was selected as a control site for the City of Clyde, sample results show
elevated levels of nutrients and demand parameters. The dissolved oxygen (D.O.) was low ,
exceeding water quality standards on 3 of the 6 sample passes (Table 4, Figure 7). Other nutrien t
levels, especially ammonia-nitrogen, did not exceed water quality standards but were elevate d
(Figure 8), indicating a pollutant source(s) exists upstream. Fecal coliform levelsd id not exceed
the secondary contact recreation criteria, but did exceed the primary contact recreation criteria
which are applicable in the Clyde Community Park Pond located downstream from Limerick Rd .
Nonpoint source runoff, on-lot septic systems and a golf course are potential sources of nutrient
contamination upstream.

Three water quality standard exceedences at Limerick Rd. on August 9, 1995 (fecal coliform,
iron, and copper - Table 4) appear to have been directly related to a heavy rainstorm event whi ch
occurred preceding sample collection. Higher levels of fecal coliform and iron are not unusual

when associated with runoff or high water following rainstorm ev ents, and exceedences of these
parameters also occurred at the other sample sites on this date. Copper exceedences occurred at
some of the other sites on this date, but those appear to be directly related to an extremely high
level of copper in the WWTP effluent. The source of the copper at the Limerick Rd. sitei s
unknown.
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Table4. Exceedences of Ohio EPA water quality criteria (OAC 3745-1; Ohio EPA 1994) for
water quality parameters measured in grab samples taken from the Raccoon Creek
study area, 1995. Units are n.g/l for metals and organics, number of colonies/100ml
for fecal coliform, and mg/I for all other parameters. Mixing zone samples appear in

italics.

Stream River Mile

Parameter (value)

Raccoon Creek 13.60

11.70

11.31

11.29

11.02
(Clyde WWTP Effluent samplef)

D.O. (3.3%%, 2.8%%, 4.0%)

Fecal Coliform (>100000 <)

Cu (41*)

Fe (12300*)

TDS (510#, 590#, 546#, 700#, 620#)

D.O. (4.4%, 4.3%, 4.2%)

Fecal Coliform (>100000 ¢ )
Fe (8440%)

TDS (5124, 542+, 6344, 550#)

TDS (546#, 516#)

Fecal Coliform (>100000¢0)
Fe (8500%)
TDS (546#, 672#)

D.O. (6.000, 3.5%t50, 3.0%t00, 3.3t1d0, 5.700,
6.900)

Chlorine-T. Resid. (0.25**9, 0.20**0, 0.05**9,
0.15**9, 0.40** 9, 0.25**9)

Fecal Coliform (>100000 ¢ OVV)

NH5-N (10.2*VV, 11.3*VV, 154**VV, 6.50*VV,
2.64*VV, 2.12*VV)

NO4/NO,-N (12.1#)

Total P (1.03t1V, 1.361V)

Cu (411***VV)

TDS (614#, 616#, 510#, 574#, 692#, 6624)

TSS (37WV)

cBOD (11V)
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Table 4. Continued

Stream River Mile Parameter (value)
Raccoon Creek 11.01 D.O. (3.911)
(mixing zone sample)® Chlorine-T. Resid. (0.25**, 0.20**, 0.05**, 0.30**,

0.40**, 0.25**)

Fecal Coliform (>10000¢¢¢)
NO4/NO,-N (11.1#)

NH4-N (8.88*, 10.5*, 3.42*, 5.59*, 2.35*)
Cu (129***)

Fe (5520%)

TDS (614#, 554#, 560#, 704#, 650#)

10.98 Chlorine-T. Resid. (0.20%*, 0.18**, 0.00**, 0.25** ,
0.20**, 0.35%*)
Fecal Coliform (>100000¢0)
NH4-N (7.94*, 10.1%, 3.74*, 5.60*, 2.30%)
Cu (100***)
Fe (5810*)
TDS (618#, 566#, 5584, 7384, 588#)

10.80 D.O. (4.8%, 3.61%, 3.5%1)
Fecal Coliform (>100000¢0)
NH4-N (7.78*, 9.73%, 3.70%, 5.38*, 2.18*)
Cu (93+**)
Fe (5580*)
TDS (620#, 652#, 563#, 684+, 648H)

10.18 D.O. (3.4%f, 3.0+t, 2.541)
Fecal Coliform (>100000¢0)
NH4-N (7.17%, 9.67%, 3.30*, 4.79*%)
Cu (90%** | 226+ **)
Fe (5700%)
TDS (608#, 548#, 5524, 694+, 644#)

8.66 D.O. (4.5%, 4.5, 4.4%)
Fecal Coliform (>100000¢0)
NH4-N (4.36*, 6.18%, 2.76*)
Cu (46**)

19



MAS/1996-12-14 1996 Racoon Creek TSD February 14, 1997

Table 4. Continued.

Stream River Mile Parameter (value)

Raccoon Creek 8.66- continued Fe (6980*)

TDS (646#, 598#, 756##, 716#)

6.53 D.O. (4.9%, 4.6%)
Fecal Coliform (>100000¢0)
NH4-N (3.30%)

Cu (30%)
Fe (11900%)
TDS (1210#4#, 992##, 1400##, 1460#)
3.08 Fecal Coliform (2000, >100000 ¢, 15000)
TDS (1190##, 966##, 1530* ##, 1530* ##)
Cu (26%)
Fe (1020*, 13900*, 1230*, 1080*)
Clyde Landfill
Perimeter Ditch Leachate
TDS (3950* ##)
(one sample only) Total P (2.06%1)
Cu (82**)
Fe (12900%)
Hg (0.51*)
Little Raccoon Creek 4.30 Fecal Coliform (>100000 <)
TDS (1310##, 9664, 2260* #t)
Fe (1690*, 9920*)
a outside mixing zone criteria are applied to mixing zone samples to gauge potential for localized impactsto
receiving waters.
b water quality standards do not apply to effluent samples, but are shown to gauge the relative quality of the
effluent in comparison to the standards.
T all phosphorus values listed exceed the WQS guideline of 1.0 mg/l.
* exceedence of numerical criterion for prevention of chronic toxicity (CAC).
*x exceedence of numerical criterion for prevention of acute toxicity (AAC).
*okk exceedence of numerical criterion for prevention of lethality (FAV).
# exceeds numerical criterion for human health 30 day average for Public Water Supplies.
## exceeds numerical criterion for human health maximum for Public Water Supplies.
O exceedence of average primary contact recreation criterion (fecal coliform 1000/100ml).
00 exceedence of maximum primary contact recreation criterion (fecal coliform 2000/100ml).
000 exceedence of maximum secondary contact recreation criterion (fecal coliform 5000/100ml).
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Table 4. Continued.

¥ exceedence of average warmwater habitat dissolved oxygen concentration (5.0 mg/l).
s exceedence of minimum warmwater habitat dissolved oxygen concentration (4.0 mg/l).
sk exceedence of the nuisance prevention minimum criterion (2.0 mg/l).

d violation of NPDES permit daily maximum concentration limit.

a0 violation of NPDES permit daily minimum concentration limit.

\% exceedence of NPDES 30 day average concentration limit.

\AY exceedence of NPDES 7 day average concentration limit.

D.O. concentrations fell below water quality standards at the site downstream from the Sprin g
St. CSO on 3 out of 6 sample passes; however, levels were not as low as they were at Limerick

Rd. Exceedences of the water quality standards for fecal coliform and iron occurred at both site s
that were downstream of CSOs (RM 11.70 and RM 11.29) on August 9, 1995, after the rainstor m
(as noted above), but generally the CSOs did not appear to have caused significant impactst o
water quality in Raccoon Creek on most of the sampling dates. Any impacts that may hav e
occurred further downstream as a result of discharges from the CSOs would be obscured since
Raccoon Creek is being so severely impacted by the WWTP discharge. It should be noted that

Outfall 002 (the weir overflow northwest of the lift station next to the fire station) has been
discharging and is the reason for relocation of the sampling siteat RM 11.31 to RM 11.29. The
City of Clyde claims that this overflow was eliminated; therefore, Outfall 002 was not listed as

a permitted outfall in the WWTP's most recent NPDES Permit. However, it was observed
discharging on August 9, 1995 following the rainstorm and, on other sample dates, solids
(including what appeared to be pieces of toilet paper) from recent discharges were observed
covering the rip rap and weeds around the old discharge pipe.

Inadequately treated sewage being discharged from the Clyde WWTP (RM 11.02) on aregular
basis, is having a severe impact on the water quality in Raccoon Creek. Effluent samples
collected during this survey indicated numerous NPDES Permit violations, and the Clyde WWT P
effluent also exceeded the water quality standards (WQS) applicable in Raccoon Creek for
several parameters. Severa pollutants in the effluent were extremely elevated (see Table 4) ,
resulting in water quality standard violations in Raccoon Creek to RM 3.08 at US 6 (the most
downstream site in the survey). On high flow days, such as A ugust 9, 1995 following the heavy
rainfall, the WWTP effluent is receiving comparatively less treatment, resulting in additional an d
more severe violations of the NPDES Permit limitations and WQS, and adding substantially to
toxic conditions in Raccoon Creek.

Dissolved oxygen, total residual chlorine (TRC), and ammonia-n (NH ,-N) concentrations viol ated
the Clyde WWTP NPDES Permit limitations on every sample date (Table 4). Dissolved oxygen
in the effluent exceeded Water Quality Standards in 3 of 6 samples. A D.O. sag is evident
downstream from RM 10.98 with recovery beginning around RM 8.66 (Figure 7). Total residual
chlorine was only measured at the effluent and at the two sites downstream of the effluent (RM

11.01, RM 10.98).
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At RM 10.98, more than 200 ft. downstream of the effluent, the concentration of TRC still had

not declined significantly, and exceeded water quality standardsin every sample. Ammonia-n
(NH;-N) also exceeded water quality standards in all 6 effluent samples. Very high
concentrations of NH,-N in the WWTP effluent caused water quality standards exceedencesin

Raccoon Creek for 4-5 miles downstream from the WWTP (Table 4, Figure 7). Total phosphorus
levels were slightly elevated due to the WWTP discharge. Phosphorus concentrations in th e
effluent exceeded the WQS guideline of 1.0 mg/l in 2 of 6 samples. Additionally, nitrate and
nitrite-nitrogen concentrations were highly elevated, exceeding the 95th percentile levelsof state
wide reference sites.

An extremely high concentration of copper (41 «.g/l) was discharged from the WWTP on August
9, 1995, following a heavy rainfall event. This level of copper in the effluent exceeded the
NPDES permit limitation and exceeds the WQS final acute value (FAV). The concentration of
copper in Raccoon Creek also exceeded the FAV at every site downstream of the WWTP through
RM 10.18. Concentrations of copper downstream of RM 10.18 continue d to exceed WQS acute
(AAC) and chronic (CAC) aquatic criteria at the rest of the sites sampled in this survey.

Samples were collected at sites bracketing the old Clyde landfill (RM 10.98, RM 10.80) ;
however, the water quality in Raccoon Creek has been so degraded by the WWTP effluent, that
any adverse impacts which may be occurring from runoff or leachate from the landfill ar e
masked.

Water Column Organics

Priority volatile organic compounds (VOCs) were detected only in and downstream from th e
Clyde WWTP effluent (Table 5). None of the VOCs detected exceeded established water quality
standards. Of the five VOCs detected, three (1,4 dichlorobenzene, chloroform and toluene) are
commonly used industrial solvents. Also, ahost of non-priority pollutants, apparently related to
the manufacture of resins (as solvents and plasticizers), were detected only in and downstream
from the Clyde WWTP effluent (see Appendix Table x). The presence of these industrial
solvents exclusively in and downstream from the WWTP effluent demonstrates an industrial
origin. Specifically, the absence of these compounds in samples collected immediatel y
downstream from the CSO discharge at RM 11.29 and upstream from the WWTP discharg e
indicates that the source of these compounds istied in directly to the plant.

Palmitic acid (hexadecanonic acid), a constituent of many naturally occurring fats and oils used
in the manufacture of soaps and waxes, was present at all sampling locations. Derivatives o f
pamitic acid and related compounds (i.e., esters and a cohols) were most numerous at RM 13.6,
implicating a possible source upstream from Clyde.

Organochlorine pesticides were present in concentrations below established water quality
standards. Total concentration and number of pesticides detected were uniform across samples,
excluding the single samples taken downstream from the CSO (RM 11.29) and from the landfill

24



MAS/1996-12-14 1996 Racoon Creek TSD February 14, 1997

Table 5. Summary of organic priority and nonpriority pollutants detected in surface water
samples collected in Raccoon Creek in 1995. All results are reported in ug/l.

RACCOON CK - RM 13.80 RACCOON CK - RM11.29
. @ Limerick Rd. dst. US 20 and CSO discharge
PARAMETER 7/26/95 8/21/95  9/18/95 9/18/95

Priority Volatile Organic Compounds (VOCS)

Bromodichloromethane -- --
Chloroform -- - - -
1,4 Dichlorobenzene -- -- - -
Toluene -- -- - .
1,2,4 Trimethylbenzene - - - N

Priority Semi-Volatile Organics (Base Neutral/Acid Extractable)
NONE DETECTED

Non-priority Volatile and Semi-Volatile Organics(see Appendix Table __for list)
Number Detected 5 1 20 1

Pesticides

Aldrin -- -- -- --

aBHC -- -- 0.006 --

b-BHC -- -- -1 --

d-BHC 0.007 -- 0.004 --

y-BHC 0.003 - - -

4.4-DDE -- -- 0.003 0.005

Dieldrin 0.004 0.005 0.007t --
Endosulfan 11 0.004 0.003 -- --
Endrin -- -- -- --
Endrin Aldehyde -- -- 0.018 --
Hexachlorobenzene -- 0.010 -- --

PCBs
NONE DETECTED

Only Pollutants that were detected at |east once are listed.

Only the number of non-priority pollutants tentatively identified is presented here. Tentatively identified
compounds are listed on the data sheets for the 20 most prominent compounds. Additional compounds may
be present if 20 are listed.

-- Indicates that the pollutant was not detected (i.e. not present or below the method detection limit) at this site.
Numerical valueis an estimated quantity.

Data were unusable. (The compound may or may not be present).

* %

+H —+
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Table5. Continued. Summary of organic priority and nonpriority pollutants detected in surfac e
water samples collected in Raccoon Creek in 1995. All results are reported in ug/I.

CLYDEWWTPEFFLUENT RACCOON CK - RM 10.98
Outfall 001 ust. Clyde Landfill

PARAMETER’ 7/26/95 8/21/95  9/18/95 7/26/95 8/21/95 9/18/95
Priority Volatile Organic Compounds (VOCYs)
Bromodichloromethane -- -- 0.6 -- -- 0.5
Chloroform 6.9 6.1 3.7 5.1 4.3 3.3
1,4 Dichlorobenzene 25 1.7 0.5 1.9 1.3 --
Toluene 14 7.1 -- 0.7 35 --
1,2,4 Trimethylbenzene - 0.5 - - - -

Priority Semi-Volatile Organics (Base Neutral/Acid Extractable)
NONE DETECTED

Non-priority Volatile and Semi-Volatile Organics(see Appendix Table __ for list)

Number Detected”  20(+1VOC) 20 20 20(+2VOC) 20 20
Pesticides

Aldrin 0.006 -- -- 0.004 -- --
aBHC -- -- -- -- -- --
b-BHC 0.0008 -- -- -- 0.004 --
d-BHC -- -- -- -- -- --
y-BHC 0.007 -- 0.011 -- 0.003 0.012
4,4-DDE -- -- -- -- 0.002
Dieldrin 0.003 0.008 0.003 -- 0.017 0.004
Endosulfan |1 -- 0.009 -- -- 0.006 --
Endrin -- 0.003 0.004 0.003 0.003 0.006
Endrin Aldehyde -- -- -- -- -- --
Hexachlorobenzene -- 0.009 -- -- 0.007 --
PCBs

NONE DETECTED

*

Only Pollutants that were detected at |east once are listed.

Only the number of non-priority pollutants tentatively identified is presented here. Tentatively identified
compounds are listed on the data sheets for the 20 most prominent compounds. Additional compounds may be
present if 20 are listed.

-- Indicates that the pollutant was not detected (i.e. not present or below the method detection limit) at this site.
Numerical valueis an estimated quantity.

Data were unusable. (The compound may or may not be present).

* %

+H —+
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Table5. Continued. Summary of organic priority and nonpriority pollutants detected in surfac e
water samples collected in Raccoon Creek in 1995. All results are reported in ug/I.

CLYDE LANDFILL LEACHATE RACCOON CK - RM 10.8
. perimeter ditch dst. Clyde Landfill
PARAMETER 7/26/95 7/26/95  8/21/95 9/18/95

Priority Volatile Organic Compounds (VOCs)
Bromodichloromethane - - -

Chloroform -- 3.8 34 21
1,4 Dichlorobenzene -- 15 1.0 --
Toluene -- -- 1.1 --

1,2,4 Trimethylbenzene - - - -

Priority Semi-Volatile Organics (Base Neutral/Acid Extractable)
NONE DETECTED

Non-priority Volatile and Semi-Volatile Organics(see Appendix Table _ for list)
Number Detected* * 1 20 20 20

Pesticides

Aldrin -- -- 0.002 --
aBHC -- -- -- --
b-BHC -- -- -- --
d-BHC -- -- -- --
y-BHC -- 0.009 -- 0.010
4,4-DDE 0.005 - -
Dieldrin -- 0.007 0.009 0.003
Endosulfan 11 -- -- 0.005 --
Endrin -- 0.003 -- 0.005
Endrin Aldehyde -- -- -- --
Hexachlorobenzene -- -- 0.009 --

PCBs

NONE DETECTED

Only Pollutants that were detected at |east once are listed.

Only the number of non-priority pollutants tentatively identified is presented here. Tentatively identified
compounds are listed on the data sheets for the 20 most prominent compounds. Additional compounds may be
present if 20 are listed.

-- Indicates that the pollutant was not detected (i.e. not present or below the method detection limit) at this site.
Numerical valueis an estimated quantity.
Data were unusable. (The compound may or may not be present).

* %

+H —+
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perimeter ditch where only the ubiquitous DDT metabolite 4,4'-DDE was present (Table 5) .
Polychlorinated biphenyls were not detected in any surface water sample.

Sediment Chemistry

Sediment metal concentrations were highest in Raccoon Creek immediately downstream fro m
the Clyde WWTP (Figure 8, Table 6). Total metal concentrations (see Figure 8 for description)
at the two sampling locations downstream of the WWTP outfall were highly elevated compared
to the upstream reference sample at RM 13.6, and background levels given for Ontario (Persaud
et a. 1994) and lllinois (Kelly and Hite 1984). In particular, con centrations of copper, lead and
zinc increased dramatically, and were present in levels expected to have moderate to stron g
impacts on benthic communities. Metal concentrations were also slightly elevated downstream
of the Spring Street CSO compared to background levels, reflecting contamination from urban
runoff. Chromium concentrations were highly elevated at the upstream reference site (RM 13.6),
seemingly unrelated to urban or street runoff. However, new home construction adjacent to the
creek at RM 13.6 may have added metals via use of pressure treated wood products.

= 1400 r Hg =0.215
<z - 9= m As
S5 1200 F O cd
1% S - Dst [ cr
S ¢ 1000 | Clyde WWTP —> L] Cu
Qw0 [ 0 Pb
S . 3 Hg = 0.280 O Ni
=% 800Ff !
S '-c';) ! Dst All CSOs O zn
€ c [ .
8 i) 600 SprlngCSSt.O "Background" Range
0o : (Ontario and Illinois)
T8 400 ¥
S v
200 E = = = = =
1 1 1 1 1 1 1

13.6 11.7 11.2910.98 10.8 10.18 8.66 3.08
River Mile

Figure 8. Sediment metal concentration found in Raccoon Creek i n
relation to CSOs and the Clyde WWTP. Thethick sti ppled
line represents the background concentration cited for
Ontario (Persaud et al. 1994) and Illinois (Kelly and Hite
1984). Mercury concentrations are less than method
detection limits at all location except where noted.
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Table6. Dry weight concentrations (mg/kg or ppm) of metals in sediment samples from
Raccoon Creek, 1995. Metal concentrations were compared to published acc ounts of
toxicity thresholds (Long and Morgan 1991, Persaud and Hayton 1994) and
background levels (Kelly and Hite 1984) and ranked accordingly (see footnotes).

RM - Site Description
As Cd Cr Cu Fe Pb Ni Se Zn Al Hg

RM 13.60 - Raccoon Creek @ Limerick Rd.
9.1" 0.238 50.4°" 199 21400 26.2 29.7 <140 103* 24700 --

RM 11.70 - Raccoon Creek dst. Spring St.
12.8%" 0.621 58.7°" 349" 27200* 485 34.0" <1.70 163*" 37900 --

RM 11.29 - Raccoon Creek dst. US 20 (dst CSO discharge)
848" 0256 27.4* 157 16100 350" 215 <0.898 121* 13900 --

RM 10.98 - Raccoon Creek ust. Clyde Landfill
11.4%"  250°7 81.4° 232% 25200% 81.4°T 137* <3.07 740" 34000 0.215°°

RM 10.80 - Raccoon Creek dst. Landfill perimeter ditch
105"  1.17% 168“* 75.7F 23800° 95.5°7 101"* <1.41 344" 26200 0.280°"

RM 10.18 - Raccoon Creek @ TR 223
7.07"  0.625 558" 457" 14600 29.8 524" <0.962 134* 15800 --

RM 8.66 - Raccoon Creek @ TR 229
532" 0228 228 123 15000 181 234 <117 644 15300 --

RM 3.08 - Raccoon Creek @ US 6
6.83" 0271 191 17.8 15600 203 <246 <123 799 17300 --
fEIevated, PHighly Elevated, “Extremely elevated; rankings based on Kelly and Hite (1984).
Exceeds ER-M value described by Long and Morgan (1990).

"Exceeds L owest Effect Level described in Persaud and Hayton (1994).
*Exceeds Severe Effect Level described in Persaud and Hayton (1994).

Polycyclic aromatic hydrocarbons (PAHs) downstream from the CSO at RM 11 .29 were present
in concentrations likely to have a negative impact on benthic biota (Long and Morgan 1991 ;
Persaud et al. 1994). Concentrations declined precipitously, however, at subsequent downstream
sites to near background levels. The presence of PAHs s likely related to contamination from
urban runoff (i.e., automobile emissions) and not local industries as concentrations decrease d
below the Clyde WWTP outfall relative to upstream. Polychlorinated biphenyls (PCBs) were not
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detected in sediment samples collected upstream from the Clyde WWTP, but progressivel y
increased in concentration downstream from it, suggesting contamination from the WWTP and
possibly landfill leachate. Metabolic DDT residue (4,4'-DDE) was detected at the upstream
reference site, and 4,4-DDT was present downstream from the WWTP. Because DDT israpidly
degraded to more stable and persistent metabolites (e.g., DDE) DDT detections are more likely
the result of atmospheric deposition or possibly deliberate releases of recently discovered
material. DDE, however, is persistent in the environment, and is likely the residue, in part, o f
historical domestic DDT use.

Table7. Dry weight concentrations of priority organic pollutants detected in sediment s
collected from Raccoon Creek, 1995. Concentrations preceded by an (*) exceed the
Effects Range-Median (ER-M) value for the specific pollutant or the class total (i.e.,
total PAHs) described by Long and Morgan (1991). Selected parameter
concentrations were ranked (see footnotes) based on classifications described by Kelly
and Hite (1984).

RACCOON CREEK
PARAMETER RM 13.60 RM 1129 RM 10.98 RM 10.80 RM 8.66

VOLATILE ORGANIC COMPOUNDS (mg/kg or ppm)

Toluene -- 04 --

POLYCYCLIC AROMATIC HYDROCARBONS (mg/kg or ppm)

Acenaphthene - 0.8 -- -

Anthracene -- 1.3 -- -- --

Benzo [B&K] Fluoranthene - 7.2 2.3 21 0.7
Benzo [A] Pyrene - 3.7 - 0.9 -

Benzo [GHI] Perylene - 2.7 11 0.9 -

Benzo [A] Anthracene - 4.1 - 0.9 -

Chrysene - 4.0 - 1.0 -

Dibenz [A,H] Anthracene - 1.2 - -- -

Fluoranthene -- 9.8 2.0 1.9 0.6
Fluorene -- 0.8 -- -- --

Indeno [1,2,3-CD] Pyrene - 3.3 14 1.2 -

Phenanthrene -- 6.5 1.0 11 --

Pyrene -- 7.4 1.6 15 0.6
Total PAH -- 52.8 9.4 115 1.9
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Table 7. Continued.

RACCOON CREEK

PARAMETER RM 13.60 RM 11.29 RM 10.98 RM 10.80 RM 8.66
PHENOL S (mg/kg or ppm)

3& 4 Methylphenol - -- 7.6 1.3 -
ORGANOCHL ORINE PESTICIDES AND PCBs (ug/kg or ppb)

4,4-DDE 6.1 -- -- -- --
4,4-DDT -- -- *16 -- --
Total DDT 6.1 -- 162 -- --
Dieldrin *9 52 *13P - 6.5 -
M ethoxychlor - 12 22 16 5.7
PCB-1254 -- -- 67 130 190
Total PCBs -- -- 672 1302 1902

®Elevated; bHighly elevated; “Extremely elevated, after Kelly and Hite (1984).
-- indicates parameter was below the method detection limit.
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Physical Habitat for Aquatic Life

Raccoon Creek

The quality of the macrohabitat at 8 fish sampling locationsin Raccoon Creek was evaluated and
scored using the Qualitative Habitat Evaluation Index (QHEI - Rankin 1989). All stream
segments evaluated showed evidence of prior channel modifications. Habitat attributes
characterizing modified channels were more prevalent than those characteristic of natural stream s
(Table 8). All segments had either little or no sinuosity, and poor riffle deve lopment. Bed loads
of fine gravel and sand, especially in the reach downstream of Clyde, embedded substrates and

eliminated the functionality of riffles at several locations. Accordingl y, the average QHEI score
was 41.8 + 4.5 s.d., showing little variation among sites (Table 8).

Little Raccoon Creek

Little Raccoon Creek at RM 4.3 isavery small, formerly chan nelized, periodically intermittent,
headwater stream (drainage area= 1.9 mi?). Modified habitat characteristics remain its dominant
features (Table 8). Because of the limited drainage area, little recovery (i.e., increased channel
development, sinuousness, scouring of fine substrates) is likely to occur.

Caswell Ditch

Caswell Ditch, asits nameimplies, isaregularly maintained channelized dit ch. It hasrelatively
homogeneous fine substrates, no riffles, and little channel development. The QHEI was 18.0,
reflecting a limited ability to support a normal WWH fauna.

Gries Ditch

Gries Ditch, during the channelization process, was scraped down to bedrock. Consequently, the
bottom substrates were primarily limestone bedrock and fragmented cobbles which helped t o
augment positive habitat attributes. The creek had recovered much of its free flowing character,
however scares from channelization remained in the lack of channel development and limited
instream cover. The QHEI for Gries Ditch was 55.5, indicating marginal habitat for the support
of anormal WWH fauna.
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Table 8. QHEI matrix for sites sampled in the Raccoon Creek basin, 1995.

February 14, 1997

WWH Attributes
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(05-053) Little Raccoon Creek
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(05-058) Caswell Ditch
05 180 7.3 0 eeeee 5 A AAAA AA 4o 8 600 &
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1.0 555 147 EE mm 5 eee 3 A A A AAA 6 0.67 167

Biological Assessment: Macroinvertebrate Community

Raccoon Creek
Macroinvertebrates were collected at 10 sampling locations in Raccoon Creek from above Clyd e
near Limerick Rd. (RM 13.0) to Minier Rd. (RM 3.6). Quantitative artificial substrate and
gualitative natural substrate data were collected at each site. Results are summarized in Tabl e
9 and graphically depicted in Figure 9. The Invertebrate Community Index (1CI) score at each
site was the principal tool used to assess macroinvertebrate community condition. Scores were
judged against the ICI biocriterion numeric score of 34 established for the Huron-Erie Lake Plai n

(HELP) ecoregion of Ohio (OAC 3745-1-07, Table 7-17).
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ICl scoresranged from 32 (marginally good) at the most upstream sampling location (RM 13.0)

to O (very poor) in the Clyde WWTP mixing zone (RM 11.0) (Figure x). Macroinvertebrat e
community condition declined rapidly in Clyde with ICI scores falling to 22 (fair) downstream

from the Spring St. CSO (RM 11.7) and 12 (poor) at US 20 (R M 11.3) upstream from the Clyde
WWTP and downstream from the ol d Whirlpool Corp. discharge. Downstream from the Clyde
WWTP, scores remained in the poor range at four sampling locations between RMs 10.98 and
8.1. Fair communities were collected at the two most downstream sampling locat ions at SR 412
(RM 6.5) and Minier Rd. (RM 3.6).

Macroinvertebrate sampling results at RM 13.0 upstream from Clyde reflected the prevailing
background condition of the primarily rural and agricultural Raccoon C reek watershed. The IClI
score of 32 was anonsignificant departure of the HEL P biocriterion and indicated that communit y
structure and function was reasonably comparable to the ecoregional reference conditio n
established for the WWH aquatic life use. Overall taxa diversity at the site was high with good
numbers of pollution sensitive and intermediate mayflies, caddisflies, and midges. One factor
depressing the I Cl score, however, was a high percentage of pollution tolerant organisms; these
were primarily individuals of the two snail genera Ferrissia (limpets) and Physella (pond snails).

Significant changes occurred in the macroinverte brate community within Clyde. |1CI scoresfell
rapidly and reflected negative community responses to ambient conditions. Included wer e
declining overall taxa richness, few er numbers and kinds of mayflies, and higher proportions of
pollution tolerant organisms. Sites upstream from the Clyde WWTP reflected fair and poo r
community conditions (ICI1=22 downstream from Spring St. and 1Cl1=12 downstream from U S
20, respectively). These changes were attributed to CSO outfalls located at Spring St. and U S
20. Stream-bed siltation, heavy algal growths, and/or septic odors were noted at the two sampling
locations.

Sampling in the Clyde WWTP mixing zone revealed extremely degraded conditions. The
macroinvertebrate community was severely impaired as evidenced by the ICI score of 0. Taxa
diversity was very low and the community was totally predominated by tolerant aguatic worms
(98% of the organisms collected). Substrates at the site were heavily covered with sewag e
bacteria and stream water was sudsy, very turbid, and full of particulate matter. Though the ICI

score of 0 suggested a toxic response, the presence of high numbers of organisms indicative of

organic enrichment reflected an environment overwhelmed by poorly treated sewage wastes .
Similar conditions persisted at the next several sampling locations. 1Cl scores at four sites
between the WWTP (RM 10.98) and T-229 (RM 8.7) ranged between 4 and 12 (poor) ;
macroinvertebrate communities were typified by low taxa diversity and predominance of
pollution tolerant organisms. Sewage bacteria covered substrates at al but the T-229 location.

There was no evidence of an additional impact associated with leachates discharged from the ol d
Clyde landfill immediately downstream from the WWTP. Such impacts, if present, were masked
by the prevailing degraded conditions.
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Table 9. Summary of macroinvertebrate data collected from artificial substrates (quantitativ e
sample) and natural substrates (qualitative sample) in the Raccoon Creek study area,
1995. Mixing zone samples are denoted by italics.

Stream Density Quant. Qual. Total Totd
River Mile  (#/ft?) Taxa Taxa EPT? Taxa ICI Evaluation
Raccoon Creek (1995)

13.0 139 38 43 8 57 32™  Marginally Good
11.7 361 24 29 4 43 22" Fair
11.3 510 23 27 4 39 12 Poor
11.0 3901 8 12 1 17 (0} Very Poor
10.98 715 17 10 1 23 10 Poor
10.75 225 21 9 1 27 4 Poor
10.2 517 19 15 3 29 12 Poor
8.7 213 23 30 4 44 12 Poor
6.5 498 31 29 2 42 20 Fair
3.6 149 28 12 1 35 22" Fair
Raccoon Creek (1986)
13.0 111 20 40 8 54 16’ Fair
11.7 140 33 37 9 57 22" Fair
11.3 1378 9 11 0 16 2 Poor
10.2 1590 15 18 1 26 4 Poor
8.7 661 23 37 3 46 12 Poor
6.5 1256 22 20 3 33 20 Fair
3.1 274 28 30 4 46 24 Fair
Raccoon Creek (1983)
13.0 57 20 23 7 34 18 Fair
11.7 274 28 21 8 40 24 Fair
11.3 83 4 12 0 15 (0} Very Poor
10.2 937 12 22 1 26 4 Poor
8.7 259 10 13 0 16 (0} Very Poor
6.5 569 21 17 0 31 8 Poor
3.1 196 18 13 1 25 8 Poor
Little Raccoon Creek (1995)
4.3 115 25 22 1 38 22" Fair
Caswell Ditch (1995)
0.5 283 38 30 8 54 48 Exceptional
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Table 9. Continued.

1996 Racoon Creek TSD

February 14, 1997

Stream Density Quant. Qual. Total Totd
River Mile  (#/ft?) Taxa Taxa EPT* Taxa |C Evaluation
Gries Ditch (1995)
1.0 142 29 40 10 52 40 Good
Gries Ditch (1984)
1.0 131 33 30 12 46 36 Good
Qualitative Evaluations
Stream/River Qual Qual Relative Predominant Narrative
Mile Taxa QCTV® EPT?® Density Organisms Evaluation
Little Raccoon Creek (1983)
4.3 17 383 Low-Mod. Elmid beatles F
I sopods
25 22 303 Moderate Elmid beatles F
| sopods
Caswell Ditch (1985) 0.8
30 35.0 Low Burrowing mayflies MG
Ecoregion Biocriteria: Huron-Erie Lake Plain (HEL P)
INDEX WWH EWH MWH?
ICI 34 46 22

& EPT - total Ephemeroptera (mayflies), Plecoptera (stoneflies) and Trichoptera (caddisflies) taxa richness.
"S Non-significant departure from ecoregional biocriterion (< 4 ICl units).

Significant departure from ecoregional biocriterion; poor and very poor results are underlined.
P Modified Warmwater Habitat for channel modified areas.

M odest recovery occurred at the last two sampling locations at SR 412 (RM 6.5) and Minier Rd.
(RM 3.6). ICI scores increased to 20 and 22, respectively, which, though indicative of fai r
macroinvertebrate community condition, did not equal the score achieved upstream from Clyde
and continued to not meet WWH ecoregional expectations. Macroinvertebrate communities at
these two locations reflected improved taxa diversity and increased number of organism s
associated with improving water quality. Imbalances in the communities continued to exist ,
including the complete absence of mayflies and high percentages of pollution tolerant organisms.
The effect of the Clyde WWTP discharge had a persistent n egative influence on Raccoon Creek
macroinvertebrates from the WWTP to near the lake-influenced lower reach of the stream (a

distance of nearly 7.5 miles).
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Figure 9. Longitudinal performance of the Invertebrate Community
Index (ICI) for Raccoon Creek, 1995 in relation to the Clyde
WWTP discharge and an adjacent landfill.

Little Raccoon Creek, Caswell Ditch, Gries Ditch

HELP reference sites sampled in the Raccoon Creek study area included Little Raccoon Creek

at SR 510 (RM 4.3), Caswell Ditch at Bogart Rd. (RM 0.5), and Gries Ditch at T-59 (RM 1.0).

ICl scores at the three locations were 22 (fair), 48 (exceptional), and 40 (good), respectively .
Both Caswell Ditch and Gries Ditch supported diverse macroinvertebrate communitie s collected
from artificial and natural substrates although natural habitat quality was suboptimal at the
Caswell Ditch site. Despite evidence of moderate no npoint influences in the watersheds (heavy
algal growths, manure odors, and/or unrestricted livestock grazing), numerous mayfly and
caddisfly taxa predominated the communities and accounted for more than 70% of the organism s
collected from each stream. Sampling results from Little Raccoon Creek sugg ested more severe
impairment from physical factors than observed in the other two streams. Overall taxa diversity
was depressed and no mayflies were collected. Physically, the stream was a ditch with fine
bottom sediments and large amounts of oxygen consuming detritus.
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Biological Assessment - Fish Communities

Raccoon Creek

Fish communities at 6 of the 8 sites sampled in Raccoon Creek met applicable WWH criteria for
the Huron-Erie Lake Plain (HELP) ecoregion (Table 10). Longitudinally, scores tended to
decrease downstream from the Clyde WWTP, except for the far field siteat RM 10.2 (Figure 10) .
Habitat at RM 10.2 was the best observed in the creek (Table 10), which likely accounts for the
performance of the fish community at that site. Examination of the individual metrics composing
the Index of Biotic Integrity (IBI) shows an increasing percentage of pollution tolerant fishesin
the catch downstream from RM 10.2 (Figure 11), suggesting degraded water quality is
responsible for the poor community performance observed there. Other metrics scored poorly,

but did not show a strong longitudinal pattern, reflecting the overall degraded quality of the
instream habitat. Avoidance of the Clyde WWTP effluent by fishes was evident in the near fiel d
sample collect on 31 August 1995 when stream flows were very low, suggesting toxic conditions.
Also noticed were dludge deposits and sewage fungus, indicating that pollution loadings from th e
Clyde WWTP areresponsible, to alarge degree, for the degraded water quality in the downstream
reach. An unsewered discharge was noticed at RM 3.5, and likely represents an additional
contribution to degraded water quality in the lower reach (see Figure 7 - plot of fecal colifor m
by river mile).

Little Raccoon Creek

Poor habitat quality limited the performance of the fish community in Little Racoon Creek. An
abundance of decaying vegetation in the stream margins and silt in the stream bed may hav e
contributed to poor water quality through consumption of dissolved oxygen.

Caswell and Gries Ditches

Performance of the fish communities in Caswell and Gries Ditches serve to illustrate the
dichotomy between streams moderately and severely impacted by nonpoint pollution. Caswell

Ditch, having been recently channelized, had extremely poor instream habitat, yet the fish
assemblage met the WWH criterion. Conversely, Gries Ditch had marginally good habitat but

did not support afish assemblage meeting the WWH criterion. The difference was Gries Ditch
was heavily enriched by cattle dung and unsewered discharges. Caswell Ditch demonstrates that
fish communities in heavily modified ditches can meet WWH criterion for the Huron-Erie Lake
Plain ecoregion.
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Figure 10. Longitudinal performance of the Index of Biotic Integrity
(IBI1) by river mile for Raccoon Creek in relation to the
Clyde WWTP
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Figure 11. Mean percentage of tolerant fishes by number

in electrofishing catches from Raccoon Creek,
1995, in relation to the Clyde WWTP.
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Table 10. Fish Community indices from samples collected in the Racoon Creek study area,

1983-1995.
Mean Mean Mean
Number Cumulative Rel. No Rel. Wi. Mean Mean Narrative

River Mile Species Species (No0./0.3km)  (kg/0.3 km) QHElI  Mlwb IBI Evaluation®
Raccoon Creek (1995)

13.3 9.5 12 258 2.2 45 NA 26™ Poor

11.7 9.5 11 644 6.7 38 NA 30 Far

11.3 9.5 14 692 6.9 35 NA 29 Far

11.0 7.5 12 460 8.7 46 NA 28 Far

10.2 8.5 12 682 14.5 49 NA 31 Far
8.1 10.0 12 578 4.0 42 NA 25" Poor
5.5 10.0 11 275 2.8 43 41 23 V.Poor/Poor
3.6 9.5 12 117 18 40 42° 21° V.Poor/Poor

Raccoon Creek (1986)

13.2 10.7 715 74 NA 29 Far
11.7 8.7 713 61 NA 31 Far
11.2 3.0 20 46 NA 14 Very Poor
10.2 6.3 99 NA 18  Poor
8.6 7.3 117 42 NA 19 Poor
6.5 8.0 153 52 NA 19 Poor
3.7 12.0 223 51 58 21" Poor

Raccoon Creek (1983)

13.2 11.0 1714 NA 22° Poor
11.6 11.0 3446 NA 22° Poor
11.3 1.0 64 NA 12° Very Poor
111 1.0 37 NA 12° Very Poor
10.2 5.0 85 NA 16" Very Poor
10.1 6.0 561 NA 20" Poor
8.5 8.0 451 NA 16" Very Poor
6.5 14.0 487 NA 22° Poor
3.1 17.0 527 6.1° 20" Fair/Poor

Little Raccoon Creek (1995)

4.3 4.0 4 40 0.2 40 NA 14 Poor
Little Raccoon Creek (1983)
4.3 5.0 5 194 55 NA 25" Poor
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Table 10. Continued.

Mean Mean Mean
Number Cumulative Rel. No Rel. Wi. Mean Mean Narrative
River Mile  Species Species (No0./0.3km)  (kg/0.3 km) QHElI  Miwb IBI Evaluation®

Caswell Ditch (1995)

0.5 5.0 5 353 1.34 18 NA 30 Far
Caswell Ditch (1985)
0.5 6.0 142 44 NA 26™ M.Good
Gries Ditch (1995)
1.0 5.0 5 150 0.42 5 NA 20" Poor
Gries Ditch (1984)
0.9 8.0 8 292 60 NA 16 Poor
Ecoregion Biocriteria: Huron-Erie Lake Plain
IBI MIlwb
Site Type ~ WWH EWH WWH EWH
Headwaters 28 50 NA NA
Wading 32 50 7.3 9.4

NA - MIwb not applicable to Headwater streams (drainage area < 20 km?).

a - Narrative Evaluations are based on the next highest ecoregional biocriteria (see OEPA
1988 for explanation).

ns - Nonsignificant departure from biocriteria (<4 1Bl units or <0.5 MIwb units).

* - Indicates significant departure from applicable biocriteria (>4 1Bl unitsor >0.5 Mlwb
units).

Changesin Chemical Water Quality: 1983 - 1995

Water quality samples have been collected at comparable |ocations from Raccoon Creek in
1983, 1985, 1986 and 1995. The only appreciable improvements in water quality parameters
have been a decrease in phosphorus concentrations both upstream and downstream from the
Clyde WWTP, and increased average dissolved oxygen concentrations downstream from the
WWTP (Figure 12). Ammonia-nitrogen concentrations measured in 1995 were at levelstoxic
to aquatic life, and are similar to those recorded in 1983 prior to the most recent plant
upgrades. Nitrate concentrations were higher in 1995 both upstream and downstream of the
plant. Increased inorganic nitrogen concentrations upstream of the plant are unexplained, but
may represent increased discharge of poorly treated wastes from failing on site septic systems.
Increased concentrations downstream of the plant are the result of nitrification of ammonia-
nitrogen at the WWTP and loadings of nitrite and nitrate-nitrogen to the plant from the
Whirlpool Corp. Highly elevated concentrations of nitrite-nitrogen were found in water
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quality grab samples collected downtream from the Whirlpool Corp. effluent in 1983 and
1986. Whirlpooal tied into the Clyde WWTP in 1990, but they have not addressed the nitrite-
nitrate issue in their pretreatment program. That the Whirlpool Corp. is passing on the loads to
the Clyde WWTP is evidenced by nitrite-nitrate concentrations downtream from the WWTP
in 1995 similar to or exceeding those found in 1983 or 1986 (Figure 12).

Improved dissolved oxygen concentrations downstream from the WWTP reflect the decreased
cBOD. loadings coinciding with the plant upgrade (see Pollutant L oadings sections).
However, oxygen concentrations downstream from the plant remain depressed and show
similar longitudinal trends between years, demonstrating continued loadings of oxygen
demanding pollutants, notably ammonia-nitrogen, to Raccoon Creek by the Clyde WWTP.
However, arecently built home adjacent to the creek at RM 13.6 may have accounted for the
difference in chromium and zinc via use of pressure treated wood products. Interestingly,
zinc is used to purify fats for soaps (Prager 1995), and palmitic acid, a component of palm oil
used in the manufacture of soap, and related compounds were present only at RM 13.6 (see
Water Column Organics), suggesting a possible link.

400¢
S 350F River Mile 13.6 River Mile 10.2 []
~ E
= ?E» S00F 1995 [T
5= 250 1986
=8 200F
> © E
5 € 1505-
8 100f
8 50k
0 FHTHTH | | | F Ll
Cr CuPb Ni Zn Cr CuPb Ni Zn
Metal

Figure 13. Dry weight concentrations of metals in
sediments collected from similar locations
in Raccoon Creek, 1995 and 1986.
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Changesin Macroinvertebrate Communities: 1983 - 1995

Raccoon Creek

Previous Ohio EPA surveysin Raccoon Creek were conducted in 1983 and 1986 at sampling
locations similar or identical to those in 1995. Results indicate that no changein
macroinvertebrate community quality has occurred between 1983 and 1995 (Figure 14). The
Area of Degradation per stream mile for the ICI was nearly identical between sampling years
(Table 9). During all sampling years, fair communities were collected upstream from the
WWTP and Whirlpool Corp. in areas affected by CSOs and urban runoff. Severe degradation
and very poor quality communities were found beginning below the Whirlpool discharge in
1983 and 1986 and below the Clyde WWTP in 1995. The Whirlpool discharge was diverted
to the Clyde WWTP in 1989. Poor communities persisted for at least 3 miles downstream (8
milesin 1983) and in no year did complete recovery occur before Raccoon Creek waters
became impounded by Lake Erie.

The only significant difference between survey resultsin 1983 and 1986 compared to 1995
was the 1995 achievement of the ICI biocriterion at the upstream sampling location near
Limerick Rd. However, in both 1983 and 1986, Raccoon Creek was intermittent at the
upstream sampling location which had a profound influence on macroinvertebrate community
results. This more than any other factor likely explained the difference and apparent
improvement at this sampling location.
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Figure 14. Comparison of ICI scores from biological
surveys of Raccoon Creek 1995, 1986
and 1983 in relation to the Clyde WWTP
and the former Whirlpool discharge (tied
into Clyde WWTP in 1989.
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Gries Ditch

Previous macroinvertebrate sampling in Gries Ditch was conducted at the same sampling
location (T-59) in 1984. Similar results were achieved with an ICI score of 36 indicating a
good quality community.

Changesin Fish Communities; 1983 - 1995

Raccoon Creek

In contrast to the macroinvertebrate community, fish community performance improved
significantly immediately downstream from the Clyde WWTP and the former Whirlpool
Corporation discharge compared to that measured previously in 1983 and 1986 (Figure 15).
The improvement reflects upgrades to the plant implemented in 1988 and the Whirlpool
Corporation tiein to the plant in 1989. In the past surveys, fish communities were not
achieving WWH criteria downstream of either discharge due to low dissolved oxygen and
toxicity, especially in the Whirlpool Corporation effluent. A toxic impact is still associated
with the Clyde WWTP effluent, as avoidance of the effluent by fish was noted in the second
near field sample collected on August 31, 1995, and ammonium concentrations were highly
elevated in water quality grab samples. Accordingly, the miles of stream in partial attainment
increased to 1.0 in 1995 from 0.0 in 1986, without significant improvement in the number of
stream milesin full attainment (Table 11). A latent dissolved oxygen sag due to loadings of
organic wastes and reduced nitrogen was apparent from RM 10.8 to 6.5 (Figure 15) and isa
large factor contributing to impairment of aquatic life usesin Raccoon Creek. The disparity
between macroinvertebrates and fishes is likely related to the poor plant operation in 1995, as
short term perturbations in water quality are likely to be more manifest in the
macroinvertebrate community than the fish community given the generally degraded habitat
in Raccoon Creek.

Little Raccoon Creek

Little Raccoon Creek was previously survey in 1983. No significant difference in community
performance was noted between 1983 and 1995, as the IBI scores only differed by 3 points
(Table 10). The consistently poor community performance measured in both surveys
demonstrates that MWH is an appropriate use designation for this stream.
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Figure 15. Comparison of 1Bl scores from biological
surveys of Raccoon Creek 1995, 1986 and 1983
in relation to the Clyde WWTP and the former
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1989).

Table 11. Areaof Degradation (ADV) statistics for similar segments in Raccoon Creek

sampled 1N 1995, 19cb and 19a5.

Biological Index Scores Areaof Degradation Values Attainment Status (Miles)
Year Upper Lower Mini- Maxi- ADV/ Neg. %

Index RM RM mum mum Mean ADV Mile of Criteria Full Partial  NON POOR/VP

1995

IBI 21 31 266 120 124 262

ICl 136 36 0 22 115 1090 1416 472 16 10 114 3.7
1986

IBI 14 31 216 396 417 427

ICl 132 31 2 24 124 1207 1472 491 19 00 8.2 8.2
1983

IBI 12 22 180 471 466 388
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Table A-1. Results of water quality grab samples collected from Raccoon Creek, 1995 by
river mile and date.

TempC pH D.O. CI' CaCO3 BOD5 Sp.Cond. cBOD5 COD  Oil-Grease

RM  Date S.u. mg/l mg/l mg/l mgy/I umhos  mgl/l mg/I mg/I
13.60 July 12,1995 19.2 763 60 - 357 <20 768 <10 - -
13.60 July 26,1995 19.8 748 33 - 403 <20 879 18 - -
13.60 Aug. 09,1995 20.7 742 75 - 256 5.0 583 47 - -
13.60 Aug. 21,1995 23.0 780 60 -- 344 <20 811 <10 - -
13.60 Sept. 06, 1995 18.3 754 28 - 428 45 1080 16 - -
13.60 Sept. 18,1995 145 759 40 -- 378 7.6 884 36 - -
11.70 July 12,1995 19.1 762 63 - 349 <20 780 <10 <10 --
11.70 July 26,1995 20.7 765 44 - 340 <20 784 16 <10 --
11.70 Aug. 09,1995 21.1 737 76 - 201 3.2 455 40 <10 --
11.70 Sept. 06, 1995 18.5 774 43 - 396 <20 964 18 <10 --
11.70 Sept. 18,1995 155 764 42 - 324 31 806 18 <10 --
11.31 July 12,1995 20.4 812 94 - 354 <20 804 12 141 -
11.31 July 26,1995 22.3 794 71 - 342 <20 816 21 <10 --
11.29 Aug. 09,1995 214 749 17 - 201 31 451 31 1.06 -
11.29 Aug. 21,1995 23.8 798 79 - 311 <20 79 12 <10 --
11.29 Sept. 06,1995 19.8 804 62 - 394 <20 1030 23 <10 --
1129 Sept. 18,1995 16.1 799 78 - 285 <20 734 19 <10 --

11.02 July 12,1995 23.4 697 60 025 279 7.6 1050 43 116 --
11.02 July 26,1995 25.6 700 35 02 222 24 1014 83 1.09 -

11.02 Aug. 09,1995 244 684 30 005 188 20 943 67 -- --
11.02 Aug. 21,1995 26.2 707 33 015 256 8.0 983 6.8 38 174
11.02 Sept. 06,1995 24.3 700 57 04 241 35 1100 33 <10 -
11.02 Sept. 18,1995 20.6 718 69 025 216 1070 11 36 <10 -
11.01 July 12,1995 234 718 77 025 292 9.1 1010 37 -- --
11.01 July 26,1995 26.0 722 39 02 241 28 978 71 -- --
11.01 Aug. 09,1995 22.3 740 6.7 005 197 10 612 40 -- --
11.01 Aug. 21,1995 25.7 730 63 03 266 8.0 945 35 -- --

11.01 Sept. 06, 1995 24.2 716 63 04 256 4.3 1090 36 - -
11.01 Sept. 18,1995 20.4 730 72 025 225 11 1040 36 -
10.98 July 12,1995 23.4 714 78 020 294 8.5 1000 34 149 -

10.98 July 26,1995 26.4 722 53 018 241 27 969 65 <10 -
10.98 Aug. 09,1995 22.3 721 66 0.09 193 10 574 44 - -
10.98 Aug. 21,1995 26.3 729 6.2 025 266 7.1 935 32 1.05 -

10.98 Sept. 06,1995 24.2 717 56 02 256 59 1090 36 <10 -
10.98 Sept. 18,1995 20.6 734 75 035 227 9.7 1040 39 11 -

10.80 July 12,1995 24.0 718 48 -- 297 10 1000 31 <10 -
10.80 July 26,1995 27.6 720 36 -- 246 28 968 68 154 -
10.80 Aug. 09,1995 22.3 732 63 - 191 10 574 28 -- --
10.80 Aug. 21,1995 26.3 739 57 - 280 6.2 937 29 <10 -
10.80 Sept. 06,1995 23.9 721 35 -- 261 5.8 1090 26 <10 -
10.80 Sept. 18,1995 20.4 738 61 -- 236 9.7 1050 42 <10 -
10.18 July 12,1995 22.7 729 34 - 302 8.8 986 31 -- --
10.18 July 26,1995 3.0 253 22 - 974 62 -- -- -- --
10.18 Aug. 09,1995 224 747 59 - 200 8.8 566 37 -- --
10.18 Aug. 21,1995 25.3 755 52 -- 282 4.9 926 26 -- --
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Table A-1. Continued.

TempC pH D.O. CI' CaCO3 BOD5 Sp.Cond. cBOD5 COD  Oil-Grease

RM  Date S.u. mg/l mg/l mg/l mgy/I umhos  mgl/l mg/I mg/I
10.18 Sept. 06, 1995 22.0 726 25 - 270 5.8 1100 36 - -
10.18 Sept. 18,1995 18.2 758 62 - 246 9.4 1030 33 - -
866 July 12,1995 214 765 52 - 334 10 983 28 - -
866 July 26,1995 23.3 757 45 - 283 12 994 38 - -
866 Aug.09,61995 214 755 65 - 177 7.3 482 47 - -
866 Aug. 21,1995 245 740 45 - 302 6.5 939 15 - -
8.66 Sept. 06,1995 20.7 728 44 - 305 6.3 1140 30 - -
8.66 Sept. 18,1995 149 768 67 - 314 3.0 1120 36 - -
6.53 July 12,1995 193 759 55 - 768 54 1510 18 - -
6.53 July 26,1995 213 744 49 - 847 54 1570 18 - -
6.53 Aug. 09,1995 21.1 762 61 - 210 9.4 486 24 - -
6.53 Aug. 21,1995 223 727 46 - 621 35 1370 23 - -
6.53 Sept. 06,1995 17.7 732 53 - 843 <20 1760 16 - -
6.53 Sept. 18,1995 13.7 759 63 - 968 <20 1820 21 - -
3.08 July12,1995 215 792 79 - 739 <20 1470 15 - -
3.08 July 26,1995 220 760 63 - 723 5.8 1520 21 - -
3.08 Aug. 09,1995 21.2 744 61 - 195 11 421 28 - -
3.08 Aug. 21,1995 231 759 51 - 556 <20 1290 21 - -
3.08 Sept. 06,1995 19.7 781 73 - 884 <20 1850 20 - -
3.08 Sept. 18,1995 14.2 788 73 - 1010 <20 1850 21 - -
Landfill Perimitter Ditch

0.00 July 26,1995 31.0 910 120 -- 404 44 6090 350 1.09 -
Little Raccoon Creek

430 July 12,1995 194 809 85 -- 876 <20 1590 15 - -
430 July 26,1995 21.8 798 89 -- 1140 <20 1780 12 - -
430 Aug. 09,1995 20.8 732 61 - 202 4.9 451 28 - -
430 Aug. 21,1995 229 764 63 - 590 <20 1240 26 - -
430 Sept. 06,1995 18.4 78 82 - 1500 <2.0 2400 13 - -
430 Sept. 18,1995 135 812 100 -- 1570 <20 2400 18 - -
Gries Ditch

024 July 12,1995 20.7 824 118 -- 316 <20 601 18 - -
024 July 26,1995 224 794 17 - 231 25 443 27 - -
024 Aug. 09,1995 21.0 812 82 -- 358 <20 678 19 - -
024 Aug. 21,1995 242 790 100 -- 327 <20 648 23 - -
0.24  Sept. 06,1995 18.6 741 85 -- 321 <20 627 <10 - -
024 Sept. 18,1995 129 772 66 - 323 <20 631 <10 - -
Caswell Ditch

0.85 July 12,1995 21.7 824 115 -- 578 <20 1080 <10 - -
0.85 July 26,1995 240 804 107 -- 438 <20 928 15 - -
0.85 Aug.09,1995 21.3 783 76 - 294 3.0 601 25 - -
0.85 Aug. 21,1995 228 793 86 - 396 <20 943 <10 - -
0.85 Sept. 06,1995 20.9 796 90 -- 637 <20 1260 <10 - -
0.85 Sept. 18,1995 155 826 102 -- 705 <20 1190 12 -- --
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NOx NO2 NH3 TKN P TDS TSS Fec. Col.
RM B DATE mgy/I mg/l  mg/l mg/l mg/l mgy/I mgy/I #100ml
13.60 July 12,1995 4.12 010 015 0.7 011 510 6 2500
13.60 July 26,1995 0.94 008 019 08 590 <5 -
13.60 Aug. 09,1995 2.75 012 018 09 426 191 > 10000
13.60 Aug.21,1995 2.44 006 007 07 013 546 10
13.60 Sept. 06, 1995 0.35 005 083 15 018 700 8 2400
13.60 Sept. 18,1995 0.64 009 123 18 023 620 12
11.70 July 12,1995 3.27 0.07 <00505 0.08 492 12 1800
11.70 July 26,1995 1.22 007 007 04 013 512 <5
11.70 Aug. 09,1995 2.16 010 010 05 016 306 177 >10000
11.70 Aug. 21,1995 144 006 009 07 0.09 542 <5
11.70 Sept. 06,1995 1.34 007 012 05 011 634 <5 450
11.70 Sept. 18,1995 0.81 009 134 20 025 550 <5
11.31 July 12,1995 3.07 003 011 06 0.08 546 5 570
11.31 July 26,1995 1.05 002 <00505 014 516 <5
11.29 Aug. 09,1995 2.19 010 009 04 017 328 151 >10000
11.29 Aug. 21,1995 1.29 003 <00506 015 546 <5
11.29 Sept. 06, 1995 0.82 <0.02 <0.050.7 016 672 <5 82
1129 Sept. 18,1995 1.04 003 018 06 014 462 <5
11.02 July 12,1995 0.55 017 102 105 095 614 10 52
11.02 July 26,1995 0.10 <0.02 11.3 143 103 616 9
11.02 Aug. 09,1995 0.10 003 154 154 136 510 37 >10000
11.02 Aug. 21,1995 0.10 002 650 95 060 574 <5
11.02 Sept. 06,1995 12.1 112 264 39 035 692 6 62
11.02 Sept. 18,1995 5.55 016 212 41 050 662 12
11.01 July 12,1995 0.85 015 888 98 084 614 11 130
11.01 July 26,1995 0.10 <0.02 105 119 086 554 6
11.01 Aug. 09,1995 1.62 008 342 35 033 374 122 >10000
11.01 Aug. 21,1995 0.19 002 559 74 047 560 5
11.01 Sept. 06,1995 11.1 106 235 38 035 704 6 52
11.01 Sept. 18,1995 5.32 019 198 38 049 650 14
10.98 July 12,1995 1.01 017 794 90 076 618 5 160
10.98 July 26,1995 0.10 002 101 112 086 566 5
10.98 Aug. 09,1995 151 010 374 39 042 366 128 >10000
10.98 Aug. 21,1995 0.18 003 560 69 047 558 8
10.98 Sept. 06, 1995 10.7 110 230 38 035 738 <5 60
10.98 Sept. 18,1995 5.28 021 192 37 045 588 10
10.80 July 12,1995 1.15 026 778 89 077 620 22 390
10.80 July 26,1995 0.10 008 9.73 106 0.83 652 25
10.80 Aug. 09,1995 1.56 011 370 38 040 360 109 >10000
10.80 Aug. 21,1995 0.20 006 538 68 043 563 6
10.80 Sept. 06, 1995 10.6 123 218 36 031 684 9 66
10.80 Sept. 18,1995 4.49 032 174 33 042 648 10
10.18 July 12,1995 1.44 041 717 82 065 608 8 1000
10.18 July 26,1995 0.10 009 967 104 0.83 548 19
10.18 Aug. 09,1995 2.31 013 330 35 037 354 113 >10000
10.18 Aug. 21,1995 0.27 017 479 6.0 041 552 7
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NOXx NO2 NH3 TKN P TDS TSS Fec. Col.
RM B DATE mgy/I mg/l  mg/l mg/l mg/l mgy/I mgy/I #100ml
10.18 Sept. 06,1995 11.0 162 158 28 0.28 694 8 110
10.18 Sept. 18,1995 3.48 042 09 24 0.33 644 13
8.66 July 12,1995 273 0.68 436 54 0.47 646 7 1200
8.66 July 26,1995 0.21 023 6.18 82 0.59 <5 --
8.66 Aug. 09,1995 3.78 018 142 20 0.28 292 142 >10000
8.66 Aug.21,1995 1.04 053 276 36 034 598 <5
8.66 Sept. 06,1995 9.01 133 108 20 024 756 7 450
8.66 Sept. 18,1995 2.58 015 026 12 0.27 716 6
6.53 July 12,1995 3.22 067 113 18 0.22 1210 9 1900
6.53 July 26,1995 0.87 036 330 37 034 5 --
6.53 Aug. 09,1995 4.32 020 072 14 034 348 249 >10000
6.53 Aug. 21,1995 1.46 049 048 10 024 992 6
6.53 Sept. 06, 1995 4.47 038 020 08 0.11 1400 6 480
6.53 Sept. 18,1995 1.30 0.02 0.08 0.7 0.13 1460 8
3.08 July12,1995 4.28 0.17 010 0.8 0.20 1190 34 2000
3.08 July 26,1995 1.80 044 142 19 031 *QA 30
3.08 Aug.09,6 1995 281 017 044 09 041 312 295 >10000
3.08 Aug. 21,1995 1.87 011 005 07 024 966 34
3.08 Sept. 06,1995 1.99 0.02 <00504 011 1530 16 1500
3.08 Sept. 18,1995 1.71 <0.02 0.06 06 0.13 1530 23
Landfill Perimitter Ditch
0.00 July 26,1995 0.10 0.06 057 123 2.06 3950 396
Little Raccoon Creek
430 July 12,1995 3.71 0.03 <00506 0.14 1310 17 1400
430 July 26,1995 1.20 0.02 <00504 0.9 18 --
430 Aug. 09,1995 8.76 012 005 11 041 352 195 >10000
430 Aug. 21,1995 2.65 0.02 <00506 0.14 966 10
430 Sept. 06,1995 0.16 <0.02 <0.0504 <0.05 2260 11 280
430 Sept. 18,1995 0.86 <0.02 <0.050.3 0.07 *QA 5
Gries Ditch
0.24 July 12,1995 3.70 <0.02 <0.050.6 <0.05 3% <5 110
0.24 July 26,1995 2.62 0.02 <00510 <005 9 --
0.24  Aug. 09, 1995 1.47 <0.02 <0.050.6 <0.05 458 16 730
0.24 Aug. 21,1995 0.54 <0.02 <0.0504 <0.05 444 <5
0.24  Sept. 06,1995 0.10 0.02 024 0.7 <0.05 420 6 1600
0.24  Sept. 18,1995 0.10 0.04 043 08 <005 414 9
Caswell Ditch
0.85 July12,1995 2.27 0.04 <00504 0.05 778 8 5400
0.85 July 26,1995 2.86 0.02 <00503 <005 24 --
0.85 Aug. 09,1995 3.22 0.03 <00504 010 402 116 >10000
0.85 Aug. 21,1995 4.68 0.02 <00503 0.05 608 26
0.85 Sept. 06,1995 6.59 031 078 10 <0.05 964 20 3000
0.85 Sept. 18,1995 1.77 <0.02 0.08 <0.2 <0.05 968 14
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Table A-1. Continued.

- - As Cd Ca Cr Cu Fe Pb Mg Hg Ni  An
RM B DATE ug/l  ugll mgy/I ug/I ug/I ug/I ug/l  mg/l  ugll ug/l  ugll

1360 July 12,1995 2 <0.2 105 <30 <10 306 <2 23 <40 <10 --
13.60 July 26,1995 2 <0.2 120 <30 <10 266 <2 25 <40 12 -
13.60 Aug. 09,1995 2 <0.2 76 <30 41 12300 2 16 <40 446 -
13.60 Aug. 21,1995 <2 <0.2 103 <30 <10 503 <2 21 <40 1 -
13.60 Sept. 06,1995 <2 <0.2 127 <30 <10 337 <2 27 <40 16 -
13.60 Sept. 18,1995 3 <0.2 112 <30 <10 776 <2 24 <40 24 -
11.70 July 12, 1995 3 <0.2 102 <30 <10 447 <2 23 <40 <10 --
11.70 July 26,1995 2 <0.2 100 <30 <10 263 <2 22 <40 <10 --
11.70 Aug. 09,1995 <2 <0.2 59 <30 <10 8440 4 13 <40 40 -
11.70 Aug. 21,1995 <2 <0.2 90 <30 <10 292 <2 20 <40 10 -
11.70 Sept. 06,1995 <2 <0.2 119 <30 <10 161 <2 24 <40 10 -
11.70 Sept. 18,1995 2 <04 95 <30 <10 351 <2 21 <40 21 -
11.31 July 12, 1995 3 <0.2 102 <30 <10 279 <2 24 <40 <10 --
11.31 July 26,1995 3 <0.2 99 <30 <10 297 <2 23 <40 200 -
11.29 Aug. 09,1995 <2 <0.2 59 <30 <10 8500 4 13 <40 44 -
11.29 Aug. 21,1995 3 <0.2 90 <30 <10 259 <2 21 <40 14 -
11.29 Sept. 06,1995 4 <0.2 115 <30 11 172 <2 26 <40 17 -
11.29 Sept. 18,1995 3 <0.2 83 <30 <10 360 <2 19 <40 28 -
11.02 July 12,1995 2 <0.2 74 <30 <10 434 <2 23 52 51 -
11.02 July 26,1995 <2 <0.2 61 <30 <10 376 <2 17 a7 19 -
11.02 Aug.09,1995 <2 <02 49 <30 411 455 2 16 42 28 -
11.02 Aug. 21,1995 <2 <0.2 71 <30 <10 151 <2 19 <40 27 -
11.02 Sept. 06,1995 <2 <0.2 67 <30 <10 204 <2 18 79 3B -
11.02 Sept. 18,1995 2 <0.2 60 <30 <10 420 <2 16 56 52 -
11.01 July 12,1995 2 <0.2 79 <30 <10 414 <2 23 45 41 -
11.01 July 26,1995 <2 <0.2 67 <30 <10 365 <2 18 40 21 -
11.01 Aug. 09,1995 2 <0.2 56 <30 129 5520 2 14 <40 37 -
11.01 Aug. 21,1995 <2 <0.2 75 <30 <10 169 <2 19 <40 25 -
11.01 Sept. 06,1995 <2 <0.2 71 <30 <10 222 <2 19 73 3 -
11.01 Sept. 18,1995 3 <0.2 62 <30 <10 388 <2 17 52 56 --
1098 July 12,1995 2 <0.2 80 <30 <10 429 <2 23 <0.2 44 44
1098 July 26,1995 <2 <0.2 67 <30 <10 382 <2 18 <0.2 40 18
10.98 Aug. 09,1995 2 <0.2 56 <30 100 5810 2 13 <0.2 <40 42
10.98 Aug. 21,1995 <2 <0.2 75 <30 <10 251 <2 19 <0.2 <40 24
10.98 Sept. 06,1995 <2 <0.2 71 <30 <10 248 <2 19 <0.2 70 26
10.98 Sept. 18,1995 2 <0.2 63 <30 <10 325 <2 17 <02 51 55
10.80 July 12,1995 2 <0.2 8l <30 <10 1000 <2 23 <0.2 42 42
10.80 July 26, 1995 2 <0.2 69 <30 <10 752 <2 18 <0.2 <40 21
10.80 Aug. 09,1995 2 <0.2 55 <30 93 5580 2 13 <0.2 <40 41
10.80 Aug. 21,1995 <2 <0.2 79 <30 <10 249 <2 20 <0.2 <40 22
10.80 Sept. 06,1995 <2 <0.2 73 <30 <10 356 <2 19 <0.2 69 31
10.80 Sept. 18,1995 2 <0.2 65 <30 <10 459 <2 18 <0.2 50 59
10.18 July 12,1995 3 <0.2 83 <30 <10 486 <2 23 <40 3 -
10.18 July 26,1995 2 <0.2 70 <30 <10 733 <2 19 <40 36 -
10.18 Aug. 09,1995 <2 <0.2 57 <30 90 5700 3 14 <40 36 -
10.18 Aug. 21,1995 <2 <0.2 80 <30 <10 298 <2 20 <40 12 -
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Table A-1. Continued.

As Cd Ca Cr Cu Fe Pb Mg Hg Ni  An
RM  Date ug/l  ugll mgy/I ug/I ug/I ug/I ug/l  mg/l  ugll ug/l  ugll

10.18 Sept. 06,1995 <2 <0.2 75 <30 <10 396 <2 20 58 28 -
10.18 Sept. 18,1995 3 <0.2 69 <30 226 855 <2 18 53 53 -
8.66 July12,1995 3 <0.2 96 <30 <10 269 <2 23 <40 25 -
8.66 July26,1995 3 <0.2 82 <30 <10 389 <2 19 <40 1 -
8.66 Aug.09,61995 2 <0.2 51 <30 46 6980 4 12 <40 42 -
8.66 Aug.21,1995 2 <0.2 88 <30 <10 296 <2 20 <40 <10 --
8.66 Sept. 06,1995 <2 <0.2 89 <30 <10 464 <2 20 37 19 -
8.66 Sept. 18,1995 2 <0.2 91 <30 <10 462 <2 21 45 27 -
6.53 July 12,1995 2 <0.2 240 <30 <10 310 <2 41 <40 25 -
6.53 July 26, 1995 <2 <0.2 280 <30 <10 426 <2 36 <40 <10 --
6.53 Aug.09,1995 <2 <02 61 <30 30 11900 6 14 <40 5 -
6.53 Aug.21,1995 <2 <02 196 <30 <10 336 <2 32 <40 10 -
6.53 Sept. 06,1995 <2 <0.2 270 <30 <10 296 <2 41 <40 15 -
6.53 Sept. 18,1995 <2 <0.2 310 <30 <10 455 <4 a7 <40 25 -
3.08 July12,1995 3 <0.2 230 <30 <10 1020 <2 40 <40 10 -
3.08 July 26, 1995 <2 <0.2 230 <30 <10 473 <2 36 <40 <10 --
3.08 Aug.09, 1995 2 0.3 55 <30 26 13900 10 14 <40 79 -
3.08 Aug.21,1995 2 <0.2 173 <30 <10 1230 <2 30 <40 1 -
3.08 Sept. 06,1995 2 <0.2 280 <30 <10 778 <2 45 <40 19 -
3.08 Sept. 18,1995 <2 <0.2 330 <30 <10 1080 <2 46 <40 23 -
Landfill Perimitter Ditch

0.00 July?26,1995 33 <02 53 <30 82 12900 7 66 0.51 43 96
Little Raccoon Creek

430 July12,1995 3 <0.2 280 <30 <10 603 <2 43 <40 <10 --
430 July 26,1995 <2 <0.2 380 <30 <10 1690 <2 46 <40 2 -
430 Aug.09,1995 <2 <0.2 58 <30 12 9920 4 14 <40 49 -
430 Aug.21,1995 <2 <0.2 185 <30 <10 607 <2 31 <40 18 -
430 Sept. 06,1995 <2 <0.2 500 <30 <10 606 <2 61 <40 11 -
430 Sept. 18,1995 2 <0.2 520 <30 <10 250 <4 66 <40 1 -
Gries Ditch

0.24  July 12,1995 <2 <0.2 69 <30 <10 <50 <2 35 <40 <10 --
0.24  July 26, 1995 <2 <0.2 66 <30 <10 979 <2 16 <40 <10 --
0.24 Aug.09,1995 2 <0.2 97 <30 <10 75 <2 28 <40 <10 --
0.24 Aug.21,1995 2 <0.2 83 <30 <10 <50 <2 29 <40 <10 --
0.24 Sept. 06,1995 4 <0.2 74 <30 <10 251 <2 33 <40 <10 --
0.24  Sept. 18,1995 2 <0.2 75 <30 <10 441 <2 33 <40 1 -
Caswell Ditch

0.85 July 12,1995 2 <0.2 144 <30 <10 239 <2 53 <40 <10 --
0.85 July 26, 1995 <2 <0.2 116 <30 <10 1140 <2 36 <40 <10 --
0.85 Aug.09,1995 <2 <0.2 83 <30 <10 4630 2 21 <40 24 -
0.85 Aug.21,1995 <2 <0.2 114 <30 <10 886 <2 27 <40 12 -
0.85 Sept. 06,1995 <2 <0.2 156 <30 <10 846 <2 60 <40 <10 --
0.85 Sept. 18,1995 <2 <0.2 170 <30 <10 765 <2 68 <40 <10 --
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Table A-2. NPDES permit violations by the City of Clyde WWTP since 1990.

February 14, 1997

Vaue Permit
Date Parameter Reported Units Limitations Reason
Jan.90  Ammonia- Avg. 3.61 mg/I 3
Feb.90  Ammonia- Avg. 4.6 mg/I 3
Feb.90  Ammonia- Avg. 30 kg/day 22
Feb.90 Ammonia 6.33 & 10.33 mg/I 45
Feb.90  Ammonia 458 & 54.1 kg/day 32
May 90  Chlorine - Residual Twice mg/I Mont Req Daily Computer Error
July 90 D.O.-4Days 5.9t06.8 mg/I 7.0 Min.
Oct.90 D.O. None mg/I Mont Req Daily Computer Error
Oct.90 pH None S.U. Mont Req Daily Computer Error
Oct.90 Chlorine - Residua None mg/I Mont Req Daily Computer Error
Oct.90  Temperature None C Mont Req Daily Computer Error
Oct.90 Flow None MGD Mont Req Daily Computer Error
June91 D.O.-10Days 5.5t06.5 mg/I 7.0 Min.
July91 D.O.- 27 Days 3.8t06.8 mg/I 7.0 Min.
July 91  Fecal Coliform Morethan 2000 #/100ml 2000
Aug.91 D.O.-26Days 5.3t06.9 mg/I 7.0 Min.
Aug. 91 Oil & Grease 27 mg/I 10
Sept. 91 D.O. - 26 Days 5.6t06.8 mg/I 7.0 Min.
Sept. 91 Fecal Coliform AK #/100ml 2000
Sept. 91 Fecal Coliform AK #/100ml 2000
Oct. 91 D.O.-12Days 5.8t06.9 mg/I 7.0 Min.
Dec. 91 Mercury - Avg. 0.2 ug/I 0.012
Juy92 D.O. 5.7 mg/I 7.0 Min.
Aug. 92 D.O.-2Days 6.6 & 6.8 mg/I 7.0 Min.
Aug. 92 Mercury - Avg. 0.2 ug/I 0.012
Oct. 92 Oil & Grease 14.6 mg/I 10
Nov.92 Oil & Grease- 3Days 14t048 mg/I 10 Max.
Feb. 93  Phosphorous - Avg. 13 mg/I 1
Feb. 93  Phosphorous - Avg. 8.4 kg/day 7.2
March 93 Qil & Grease 15 mg/I 10
March 93 Phosphorus - Avg. 11 mg/I 1
March 93 Phosphorus - Avg. 10.7 kg/day 7.2
March 93 Phosphorus 1.7 mg/I 15
March 93 Phosphorus 178& 12.4 kg/day 11
March 94 Qil & Grease 11 mg/I 10
April 94 Oil & Grease 20 mg/I 10
April 94 Oil & Grease 11 mg/I 10
April 94 Qil & Grease 19 mg/I 10
May 94 OQil & Grease 18.9 mg/I 10
May 94 OQil & Grease 121 mg/I 10
June94 Oil & Grease 22.7 mg/I 10
June94 Oil & Grease 10.8 mg/I 10
July 94  Oil & Grease 134 mg/I 10
July 94  Oil & Grease 35 mg/I 10
Aug. 94 Suspended Solids- Avg. 14 mg/I 12 Lab Error
Aug. 94 Oil & Grease- 4 Weeks 12.5-25.7 mg/I 10 Testing Procedure
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Table A-2. NPDES permit violations by the City of Clyde WWTP since 1990.

Value Permit
Date Parameter Reported Units Limitations Reason
Aug. 94 Chlorine Residual - 6 Days 0.03-0.42 mgl/l 0.019
Aug. 94 Silver None ug/I Mont Req 1/Month  Accidental omission
Aug. 94 Cyanide None mg/I Mont Req /Month  Accidental Omission
Sept. 94 Oil & Grease 11 mg/I 10 Lab Error
Sept. 94 Chlorine Resid - 6 Days 0.03- 0.12 mg/I 0.019 Testing Procedure
Sept. 94 Chromium, Hex - Avg. 31 ug/I 15 Speculate Lab Error
Sept. 94 Chromium, Hex 31 ug/I 12 Speculate Lab Error
Jan. 95  Ammonia- Avg. 5.26 mg/I 3
Jan. 95  Ammonia- Avg. 36.9 kg/day 22
Jan. 95  Ammonia 8.4 mg/I 45
Jan.95  Ammonia 55 mg/I 45
Jan. 95  Ammonia 73 kg/day 32
Jan. 95  Ammonia 43.7 kg/day 32
Feb. 95 Ammonia- Avg. 24.2 mg/I 3.0
Feb. 95 Ammonia- Avg. 128.9 kg/day 22
Feb. 95 Ammonia 14.46 mg/I 45
Feb. 95 Ammonia 2391 mg/I 45
Feb. 95 Ammonia 28.66 mg/I 45
Feb. 95 Ammonia 29.88 mg/I 45
Feb. 95 Ammonia 71.9 kg/day 32
Feb. 95 Ammonia 94.9 kg/day 32
Feb. 95 Ammonia 148.3 kg/day 32
Feb. 95 Ammonia 200.3 kg/day 32
Feb.95 CBODS5- Avg. 28,5 mg/| 25
Feb.95 CBOD5 40.1 mg/| 40
March 95 Ammonia- Avg. 7.0 mg/I 3.0
March 95 Ammonia- Avg. 53.8 kg/day 22
March 95 Ammonia 15.6 mg/I 45
March 95 Ammonia 5.6 mg/I 45
March 95 Ammonia 5.0 mg/I 45
March 95 Ammonia 116.5 kg/day 32
March 95 Ammonia 58.4 kg/day 32
June, 1995
001 Days1- 30 D.O. 1.3-6.0 mg/I 7.0 min.
001 Avg. Suspended Solids 14.7 mg/I 12
001 Avg. Suspended Solids 93.7 kg/day 86
001 Week 3 Suspended Solids 20 mg/I 18
001 Week 4 Suspended Solids 19 mg/I 18
001 Week 4 Suspended Solids 157.2 kg/day 130
001 Avg. Ammonia 94 mg/I 1.0
001 Avg. Ammonia 57.9 kg/day 7.2
001 Weeks1-4 Ammonia 79-11.2 mg/I 15
001 Weeks1-4 Ammonia 42.8-87.2 kg/day 11
001 Avg. Phosphorus 16 mg/I 1.0
001 Avg. Phosphorus 9.3 kg/day 7.2
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MAS/1996-12-14

1996 Racoon Creek TSD

Table A-2. NPDES permit violations by the City of Clyde WWTP since 1990.

February 14, 1997

Value Permit
Date Parameter Reported Units Limitations Reason
001 Weeks2 -4 Phosphorus 16-18 mg/I 15
001 Week 4 Phosphorus 14.2 kg/day 11
001 Weeks3-4 &

Days6,9, & 13 Fecal Coliform AK #/100ml 2000
001 Day 12 Fecal Coliform 6000 #/100ml 2000
001 Day 1 Chlorine 0.334 mg/I 0.019
001 Avg. CBOD5 34.6 mg/| 8.0
001 Avg. CBOD5 203.2 kg/day 58
001 Weeks2 -4 CBOD5 125-69.7 mgll 12.0
001 Weeks 3 -4 CBOD5 295.1 - 320.8 kg/day 86
001 Avg. Mercury 0.20 ug/I 0.150
901 June Fecal Coliform  None #/100ml Mont Req 1/Week
July, 1995
001 Days1- 31 D.O. 14-6.2 mg/I 7.0 min.
001 Avg. Suspended Solids 14.4 mg/I 12
001 Avg. Ammonia 8.43 mg/I 1.0
001 Avg. Ammonia 39.6 kg/day 7.2
001 Weeks1-4 Ammonia 5.76 - 10.33 mg/l 15
001 Weeks1-4 Ammonia 33.3-46.1 kg/day 11
001 Avg. Phosphorus 1.2 mg/I 1.0
001 Avg. Fecal Coliform 1003 #/100ml 1000
001 Week 3 Fecal Coliform AK #/100ml 2000
001 Days4,5,9,10,& 11  Chlorine 0.038 - 0.175 mg/l 0.019
001 Avg. CBOD5 20.07 mg/| 8.0
001 Avg. CBOD5 100.0 kg/day 58
001 Weeks 1, 3, & 4 CBOD5 19.76 - 22.20 mg/l 12.0
001 Weeks 1, 3, &4 CBOD5 103.8- 121.1 kg/day 86
001 Avg. Mercury 0.20 ug/I 0.150
901 June Fecal Coliform  None #/100ml Mont Req 1/Week
August, 1995
001 Days1- 30 D.O. 12-6.3 mg/1001 Avg.

Suspended Solids 13.3 mg/I 12

001 Avg. Suspended Solids 87.0 kg/day 86
001 Avg. Ammonia 7.43 mg/I 1.0
001 Avg. Ammonia 459 kg/day 7.2
001 Weeks1-4 Ammonia 430-896 mgl/l 15
001 Weeks1-4 Ammonia 33.8-75.6 kg/day 11
001 Week 3 Fecal Coliform  6800- AK  #/100ml 2000
001 Days30 & 31 Chlorine 0.071-0.092 mg/l 0.019
001 Avg. CBOD5 18.69 mg/| 8.0
001 Avg. CBOD5 123.0 kg/day 58
001 Weeks1-4 CBOD5 18.94-20.3 mgl/l 12.0
001 Weeks1-4 CBOD5 89.7 - 166.3 kg/day 86
901 June Fecal Coliform  None #/100ml Mont Req 1/Week
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MAS/1996-12-14 1996 Racoon Creek TSD February 14, 1997

Table A-2. NPDES permit violations by the City of Clyde WWTP since 1990.

Value Permit
Date Parameter Reported Units Limitations Reason
Sept., 1995
001 Days2-10,& 14-30 D.O. 3.0-6.6 mg/I 7.0 min.
001 Avg. Ammonia 1.35 mg/I 1.0
001 Week 1 Ammonia 2.53 mg/I 15
001 Day 1 Chlorine 0.023 mg/I 0.019
901 June Fecal Coliform  None #/100ml Mont Req 1/Week
October, 1995
001 Days1-31 D.O. 42-6.9 mg/I 7.0 min.
001 Days3-5, 10, 11, & 31 Chlorine 0.024 - 0.330 mg/l 0.019
901 June Fecal Coliform  None #/100ml Mont Req 1/Week
Nov., 1995 001
Avg. Phosphorus 1.13 mg/I 1.0
001 Week 1 Phosphorus 1.70 mg/I 15
Dec., 1995 001
Avg. Phosphorus 1.40 mg/I 1.0
001 Week 1 & 2 Phosphorus 210& 2.06 mg/l 15
January, 1996 001
Avg. Mercury 0.20 ug/I 0.0150
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Ohio EPA Monitoring and Assessment Section
M acroinvertebrate Collection

Collection Date: 08/15/95 River Code:05-045  River: Raccoon Creek RM: 13.00
Taxa Taxa
Code Taxa Quan/Qua  Code Taxa Quan/Qual
00650 Eunapius sp 1 + 84210 Paratendipes albimanus or P. duplicatus 26 +
01320 Hydrasp 61 84315 Phaenopsectra flavipes 2 +
01801 Turbellaria 1 84450 Polypedilum (P.) convictum 4 +
03360 Plumatella sp 1 + 84460 Polypedilum (P.) fallax group 7
03600 Oligochaeta 3 84470 Polypedilum (P.) illinoense 2 +
04664 Helobdella stagnalis 3 + 84750 Stictochironomus sp +
04935 Erpobdella punctata punctata + 85400 Micropsectra sp 9
05800 Caecidotea sp 1 85625 Rheotanytarsus exiguus group 24 +
11130 Baetisintercalaris + 85800 Tanytarsus sp 4 +
11651 Procloeon sp (w/o hindwing pads) 3 85814 Tanytarsus glabrescens group 13
13400 Stenacron sp 4 + 87540 Hemerodromia sp 11 +
13521 Stenonema femoratum 63 + 94400 Fossariasp +
14950 Leptophlebia sp or Paraleptophebia sp 1 95100 Physella sp 151 +
17200 Caenissp 7 + 95907 Gyraulus (Torquis) parvus 19 +
22001 Coenagrionidae + 96900 Ferrissiasp 140
23600 Aeshna sp + 98600 Sphaerium sp +
27500 Somatochlora sp +
45300 Sgarasp + No. Quantitative Taxa: 38 Total Taxas 57
45400  Trichocorixa sp + No. Qualitative Taxa: 43 ICl: 32
47600  Salissp ¥ Number of Organisms; 697 Qua EPT: 6
52200 Cheumatopsyche sp 13 +
59700 Triaenodes sp +
60900 Peltodytes sp +
63300 Hydroporus sp +
65700 Anacaena sp +
68130 Helichussp +
68201 Scirtidae +
68708 Dubiraphia vittata group 1 +
69400 Stenelmis sp 7 +
70501 Tipulidae 1
74100 Smulium sp 1 +
74501 Ceratopogonidae 1 +
77120 Ablabesmyia mallochi 4 +
77500 Conchapelopia sp 38
78401 Natarsia species A (sensu Roback, 1978) +
78650 Procladius sp 2 +
80370 Corynoneura |lobata 32
81270 Nanocladius (N.) spiniplenus
81650 Parametriocnemus sp 2 +
81810 Rheocricotopus sp +
83840 Microtendipes pedellus group 32 +
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Ohio EPA Monitorin

M acroinvertebrate Collection

and Assessment Section

Collection Date: 08/15/95 River Code:05-045  River: Raccoon Creek RM: 11.70
Taxa Taxa
Code Taxa Quan/Qua  Code Taxa Quan/Qual
00650 Eunapius sp + 95907 Gyraulus (Torquis) parvus 12 +
01320 Hydrasp 14 98600 Sphaerium sp +
01801 Turbellaria 694 +
03360 Plumatella sp 1 No. Quantitative Taxa: 24 Totd Taxa: 43
03600 Oligochaeta 273+ No. Qualitative Taxas. 29 ICl: 22
04935 