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NOTICE TO USERS

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

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

Ohio Environmental Protection Agency. 1987a. Biological criteria for the protection of aquatic
life: Volume I. The role of biological data in water quality assessment. Div. Water Qual.
Monit. & Assess., Surface Water Section, Columbus, Ohio.

Ohio Environmental Protection Agency. 1987b. Biological criteria for the protection of aquatic
life: Volume Il. 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 aquatic life: Volume II. Users manual for biological field assessment of
Ohio surface waters. Div. Water Qual. Plan. & Assess., Ecological Assessment Section,
Columbus, Ohio.

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

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

Rankin, E.T. 1989. The qualitative habitat evaluation index (QHEI): rationale,methods, and
application. Div. Water Qual. Plan. & Assess., Ecol. Assess. Sect., Columbus, Ohio.
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Since the publication of the preceding guidance documents new publications by Ohio EPA have
become available. The following publications should also be consulted as they represent the
latest information and analyses used by Ohio EPA to implement the biological criteria.

DeShon, J.D. 1995. Development and application of the invertebrate community index (IClI),
pp. 217-243. in W.S. Davis and T. Simon (eds.). Biological Assessment and Criteria:
Tools for Risk-based Planning and Decision Making. Lewis Publishers, Boca Raton, FL.

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

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

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

Yoder, C.O. 1995. Policy issues and management applications for biological criteria, pp. 327-
344. in W. Davis and T. Simon (eds.). Biological Assessment and Criteria: Tools for
Water Resource Planning and Decision Making. Lewis Publishers, Boca Raton, FL.

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

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

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

What is a Biological and Water Quality Survey?

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

Ohio EPA employs biological, chemical, and physical monitoring and assessment techniques in
biosurveys in order to meet three major objectives: 1) determine the extent to which use
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 is
processed, evaluated, and synthesized in a biological and water quality report. Each biological
and water quality study contains a summary of major findings and recommendations for revisions
to WQS, future monitoring needs, or other actions which may be needed to resolve existing
impairment of designated uses. While the principal focus of a biosurvey is on the status of
aquatic life uses, the status of other uses such as recreation and water supply, as well as human
health concerns, are also addressed.

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

Hierarchy of Indicators

A carefully conceived ambient monitoring approach, using cost-effective indicators comprised of
ecological, chemical, and toxicological measures, can ensure that all relevant pollution sources are
judged objectively on the basis of environmental results. Ohio EPA relies on a tiered approach in
attempting to link the results of administrative activities with true environmental measures. This
integrated approach is outlined in Figure 1 and includes a hierarchical continuum from
administrative to true environmental indicators. The six “levels” of indicators include: 1) actions
taken by regulatory agencies (permitting, enforcement, grants); 2) responses by the regulated
community (treatment works, pollution prevention); 3) changes in discharged quantities
(pollutant loadings); 4) changes in ambient conditions (water quality, habitat); 5) changes in

iv
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Hierarchy of administrative and environmental indicators which can be used for water
quality management activities such as monitoring and assessment, reporting, and the
evaluation of overall program effectiveness. This is patterned after a model developed

by U.S. EPA (1995).
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uptake and/or assimilation (tissue contamination, biomarkers, wasteload allocation); and, 6)
changes in health, ecology, or other effects (ecological condition, pathogens). In this process 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 aquatic
environment such as pollutant discharges (permitted and unpermitted), land use effects, and
habitat modifications. Exposure indicators are those which measure the effects of stressors and
can include whole effluent toxicity tests, tissue residues, and biomarkers, each of which provides
evidence of biological exposure to a stressor or bioaccumulative agent. Response indicators are
generally composite measures of the cumulative effects of stress and exposure and include the
more direct measures of community and population response that are represented here by the
biological indices which comprise Ohio’s biological criteria. Other response indicators could
include target assemblages, i.e., rare, threatened, endangered, special status, and declining species
or bacterial levels which serve as surrogates for the recreational uses. These indicators represent
the essential technical elements for watershed-based management approaches. The key, however,
is to 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 evidence including water chemistry data, sediment data, habitat data, 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 a watershed or subbasin scale is a
biological and water quality report. These reports then provide the foundation for aggregated
assessments such as the Ohio Water Resource Inventory (305[b] report), the Ohio Nonpoint
Source Assessment, and other technical bulletins.

Ohio Water Quality 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.
In applications of the Ohio WQS to the management of water resource issues in Ohio’s rivers and
streams, the aquatic life use criteria frequently result in the most stringent protection and
restoration requirements, hence their emphasis in biological and water quality reports. Also, an

vi
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emphasis on protecting for aquatic life generally results in 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 efforts in Ohio.

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

3) Coldwater Habitat (CWH) - this use is intended for waters which support assemblages of
cold water organisms and/or those which are stocked with salmonids with the intent of
providing a put-and-take fishery on a year round basis which is further sanctioned by the
Ohio DNR, Division of Wildlife; this use should not be confused with the Seasonal Salmonid
Habitat (SSH) 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 and permitted by state or federal law; the representative aquatic assemblages are
generally composed of species which are tolerant to low dissolved oxygen, silt, nutrient
enrichment, and poor quality habitat.

5) Limited Resource Water (LRW) - this use applies to small streams (usually <3 mi.2 drainage
area) and other water courses which have been irretrievably altered to the extent that no
appreciable assemblage of aquatic life can be supported; such waterways generally include
small streams in extensively urbanized areas, those which lie in watersheds with extensive
drainage modifications, those which completely lack water on a recurring annual basis (i.e.,
true ephemeral streams), or other irretrievably altered waterways.

Chemical, physical, and/or biological criteria are generally assigned to each use designation in
accordance with the broad goals defined by each. As such the system of use designations
employed in the Ohio WQS constitutes a “tiered” approach in that varying and graduated levels
of protection are provided by each. This hierarchy is especially apparent for parameters such as
dissolved oxygen, ammonia-nitrogen, temperature, and the biological criteria. For other
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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 and
water quality survey also addresses non-aquatic life uses such as recreation, water supply, and
human health concerns as appropriate. The recreation uses most applicable to rivers and streams
are the Primary Contact Recreation (PCR) and Secondary Contact Recreation (SCR) uses. The
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 is a feasible activity. If a water body is too
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 coliform, E. coli) and the criteria for
each are specified in the Ohio WQS.

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

viii
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1998 Biological and Water Quality Study of the Black Fork, Clear Fork,
Rocky Fork and Jerome Fork of the Mohican River and Selected Tributaries

Morrow, Richland and Ashland Counties, Ohio
INTRODUCTION

As part of the five-year basin approach for ambient monitoring and the National Pollution
Discharge Elimination System (NPDES) permitting process, ambient biological, water column
chemical and physical sampling was conducted by the Ohio EPA within the Mohican River and
selected tributaries. The 1997 study area included Black Fork, Clear Fork, Rocky Fork and
Jerome Fork of the Mohican River, Cedar Fork of Clear Fork, Possum Run, Pine Run, Lang
Creek, Jamison Creek, Muddy Fork Town Run, Redhaw Creek and Tuby Run.

Specific objectives of this evaluation were to:

1) monitor and assess chemical, physical and biological integrity of the Mohican River study
area,

2) determine the attainment status of current aquatic life use and non-aquatic use designations and
recommend changes in use where appropriate,

3) evaluate impacts from combined sewer and stormwater overflows (CSOs) and municipal
WWTPs on their respective receiving streams, and

4) incorporate previous Ohio EPA studies to evaluate environmental improvements to date and
to expand Ohio EPA databases for trends analysis (e.g., 305[b]).

SUMMARY and CONCLUSIONS

The 1998 sampling effort totaled 90.4 river miles on the Black Fork, Clear Fork, Rocky Fork and
Jerome Fork of the Mohican River and Selected Tributaries. Of the total miles assessed in 1998,
56.5 miles were in full attainment of the warmwater habitat (WWH) aquatic life use (63% of the
study area); 19.0 miles demonstrated partial attainment (21% of the study area) and 14.9 miles
were in non-attainment of the WWH use (16% of the study area). Aquatic life use attainment
status and biocriteria scores for all sampling locations are presented in Table 1.

1
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Clear Fork

Two reaches of the Clear Fork Mohican River are currently designated as Coldwater Habitat
(CWH); from downstream from Clear Fork Reservoir (RM 30.5) to Pleasant Hill Reservoir (RM
13.0) and from downstream Pleasant Hill Reservoir (RM 4.8) to Pine Run (RM 0.2). The
justification for this designation was put-and-take stocking of brown trout by Ohio DNR. In
1999, the criteria for the CWH designation was changed thus the Clear Fork no longer qualifies on
the basis of trout stocking alone. Biological sampling failed to produce other results that would
have continued the CWH aquatic life use designation. The percentage of coldwater fish varied
widely between sites, from less than one percent to over 27 percent. Only two coolwater
macroinvertebrate taxa were collected sporadically throughout the study area. A Warmwater
Habitat (WWH) aquatic life use is a more appropriate use for all free-flowing segments of the
Clear Fork based on the native fauna.

Generally, analytical results indicated very good to excellent chemical water quality. Several
dissolved oxygen violations were documented downstream from the two reservoirs. These were
violations of the more stringent CWH criteria and resulted from warmer lake water temperatures,
which decrease oxygen solubility, and the functional loss of stream riffle habitats, which reaerate
the water. These would not have resulted in violations of the D.O. criteria of the proposed
WWH use.

By and large, the condition of the macrohabitats within the free flowing portions of the Clear
Fork Mohican River were found fully capable of supporting WWH aquatic communities.
Degraded macrohabitat was indicated at three sampling stations contained within the segment of
the Clear Fork that flows through the city of Lexington, extending downstream to I-71. This
reach was previously subjected to extensive channelization, with varying degrees of recovery
evident. The stations bracketing the Lexington WWTP (RMs 27.6 and 27.4) were by far the in
the worst condition. This was the only portion of the Clear Fork that did not attain the
recommended WWH aquatic life use. The physical condition of the stream may have worsened
an impact from the WWTP discharge and urban runoff by limiting reaeration and accumulating
organic material.

Cedar Fork

Cedar Fork was designated as coldwater habitat (CWH) based on put-and-take stocking of brown
trout. Biological sampling failed to produce significant populations of native coldwater fish and
macroinvertebrates needed to justify the CWH aquatic life use designation. The upstream
sampling location (RM 8.2) yielded a diverse macroinvertebrate fauna including four coolwater
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Table 1. Aquatic life use attainment status for Clear Fork Mohican River, July-October, 1998
(unless otherwise noted). The Index of Biotic Integrity (IBI), Modified Index of Well
being (Mlwb), and Invertebrate Community Index (ICI) scores are based on the
performance of fish (IBI, Mlwb) or macroinvertebrate communities (ICl). The
Qualitative Habitat Evaluation Index (QHEI) is a measure of the ability of the physical

habitat to support biological communities.

River Mile
Fish/Invertebrate

Attainment

IBI  Mlwb ICI Statusa

QHEI Comments

Clear Fork Mohican River (1998) Erie - Ontario Lake Plain: WWH (existing)

35.7/35.0 46 N/A 44 720 FULL Marion Ave.
Erie Ontario Lake Plain: CWH (existing)/ WWH (proposed)
29.6/29.6 45 8.4 38 60.0 FULL Lex. Bicentenial Park
27.6 /127.7 36 70* 40 54.0 PARTIAL ust Lexington WWTP
27.4/27.2 35 7.6 18* 545 PARTIAL dst Lexington WWTP
-124.3 - - 48 - (FULL) Kocheiser Rd
23.5/23.5 35 75 46 585 FULL Kings Corner Rd.
21.1/21.1 43 9.3 48 785 FULL S.R. 97
16.8/16.8 46 9.3 52 76.0 FULL adj. Gatton Rock Rd.
Erie - Ontario Lake Plain: WWH (existing)
11.7/11.8 44 9.1 48  92.0 FULL dst. Butler
Erie Ontario Lake Plain: CWH (existing)/ WWH (proposed)
4.0/4.0 46 8.7 G 80.5 FULL dst Pleasant Hill Res.
0.3/0.3 40 7.9 E 77.0 FULL SR. 3
Cedar Fk Mohican River (1998-1999) Erie - Ontario Lake Plain: CWH (existing)/ WWH (proposed)
8.0/8.2 60 N/A E 76.0 FULL West Point Bellville Rd.
3.2/3.2 46 96 VG 720 FULL S.R. 546
0.8/0.8 44 83 VG 665 FULL Bellville Johnsville Rd.
Possum Run (1998) Erie - Ontario Lake Plain: WWH (existing)
1.4/ - 46 N/A - 55,5 (FULL) Possum Run Rd.
Pine Run (1998) Erie - Ontario Lake Plain: WWH (existing)
0.1/ - 44 N/A - 70.5 (FULL) near mouth
Black Fork Mohican River (1998) Erie - Ontario Lake Plain: WWH (existing)
54.6/54.7 41 8.8 44  73.0 FULL Stiving Rd.
53.4/53.4 44 94 36 45.0 FULL ust. Tuby Run
53.2/53.2 48 8.5 28* 43.0 PARTIAL dst. Tuby Run
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Table 1. Continued.

River Mile e 1Bl Miwb Icl QHEI  AteIIment o ments
Black Fork Mohican River (1998 continued.)
52.6/52.7 42 8.6 28* 59.0 PARTIAL water treatment plant
50.7/50.7 36ns 6.2 46 555 PARTIAL lane off Bistline Rd.
50.0/50.0 40 7.4 F N/A Shelby WWTP mixing zone
49.6/49.5 40 6.5 42 496 PARTIAL Plymouth -Spring Mill Rd.
46.5/46.5 44 7.5ns 44 50.5 FULL Miller Rd.
43.3/43.5 38 6.4* 46 51.0 PARTIAL Ganges-Five Points Rd.
38.4/38.5 22* 5.1* 46  40.0 NON Geisinger Rd.
Tuby Run (1998) Erie Ontario Lake Plain: WWH (existing)
0.7/0.7 40 N/A P* 495 NON ust. Copperweld 005 outfall
0.6/0.6 42 N/A P* N/A N/A Copperweld 005 mixing zone
0.1/0.2 40 N/A  VP* 410 NON near mouth
Rocky Fork Mohican River (1998) Erie Ontario Lake Plain: WWH (existing)
16.4/16.3 40 N/A 46 580  FULL Wilging Rd.
15.8/15.8 24*  N/A  22* 340 NON Old Bowman Rd
- 114.47 F N/A Armco 002 mixing zone
14.3/14.2 33*  N/A 26* 46.0 NON Longview Rd.
11.6/11.6 28* 59* F* 68.0 NON Illinois St. (dst Stone Container)
11.2/11.2 26 5.0 P N/A Mansfield WWTP mixing zone
10.2/10.2 29* 57 F* 730 NON SR 39
0.6/0.6 41 6.5 36 77.0 PARTIAL Applegate Rd.
Town Run (1998) Erie Ontario Lake Plain: WWH (existing)
0.3/0.1 46 N/A  MGns 65.5 FULL S.R. 42
Jamison Creek (1998) Erie Ontario Lake Plain: WWH (existing)
1.2/1.2 54 N/A VG - FULL ust. US 42
0.3/0.3 52 N/A G 64.0 FULL C.R. 1302
-/0.1 - - G (FULL) near mouth
Lang Creek (1998) Erie Ontario Lake Plain: WWH (existing)
3.2/3.2 46 N/A 58 56.0 FULL T.R. 1104
0.4/0.4 46 8.5 G 56.5 FULL ust. Ashland WWTP
0.34/0.34 52 94 G - N/A Ashland WWTP mixing zone
0.3/0.3 44 9.0 G 82.5 FULL dst. Ashland WWTP
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Table 1. Continued.

RIver Mile e 1Bl Miwb  ICI QHEI  “amment o mments
Jerome Fork (1998) Erie Ontario Lake Plain: WWH (existing)
13.0/13.8 46 9.0 G 530 FULL ust. Lang Creek
12.1/12.1 44 89 48 65.0 FULL dst. Lang Creek)
10.5/10.5 36 6.8 E  51.0 PARTIAL S.R. 250
5.7/5.7 44 9.2 52 71.5 FULL at Jeromesville
2.6/2.5 32* 6.7* G 450 PARTIAL C.R. 175
Muddy Fork Mohican River (1998) Erie Ontario Lake Plain: WWH (existing)
18.4/18.4 42 8.3 44 61.5 FULL Flemming Rd.
13.4/13.4 43 86 44 56.0 FULL Martin Rd.
Red Haw Creek Erie Ontario Lake Plain: WWH (existing)
-/2.1 - - 58 - (FULL) ust. Martin Rd.

Ecoregional Biological Criteria: Erie-Ontario Lake Plain (EOLP)
(OAC Chapter 3745-1-07, Table 7-14)

INDEX - Site Type WWH MWHb
IBI - Headwater 40 24
IBI - Wading 38 24
MIwb - Wading 7.9 6.2
ICI 34 22

*- Significant departure from biocriteria (>4 IBI or ICI units; >0.5 MIwb units). Underlined scores are in the Poor
or Very Poor range.

ns - Nonsignificant departure from biocriteria (E4 1BI1 or ICI units; £0.5 MIwb units).

a - Attainment status based on one organism group is parenthetically expressed.

N/A- Headwater site; MIwb is not applicable to streams with drainage areas less than 20 mi2.

b - Modified Warmwater Habitat criteria for channel modified habitats.

taxa. Macroinvertebrate community diversity at RMs 3.2 and 0.8 was reduced and only one
coolwater taxon was collected. All stations were found to support fish assemblages consistent
with a WWH aquatic life use. Water quality was determined to be excellent, with no violations
documented.  Most chemical pollutants evaluated were at or below detection levels.
Macrohabitat quality exceeded the WWH threshold at all stations.
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Black Fork Mohican River

In comparison with previous surveys, 1998 sampling results indicated considerable improvement
in the environmental conditions of the Black Fork since 1984. Improved species richness and
functional organization of the fish assemblage were reflected in higher IBI scores at nearly every
site. The performance of this index indicated significant lessening of the impacts previously
associated with Tuby Run and the Shelby WWTP. However, other impacts, particularly
deficient habitat quality and elevated nutrients, were still evident. A high volume of raw sewage
bypassed at the Sheloy WWTP may have been a significant source of impairment. Of the total
miles assessed in 1998, 2.8 miles were in full attainment of the warmwater habitat (WWH)
aquatic life use (17% of the study area); 9.3 miles demonstrated partial attainment (57% of the
study area) and 4.1 miles were in non-attainment of the WWH use (25% of the study area). In
1984, the entire sampled length, totaling 18 miles, was in non-attainment of the WWH use.
Although recovery was incomplete, the severity of impact since 1984 decreased by 99% for the
ICI ADV/mile statistic, 81% for the IBI/mile statistic and 54% as reflected in the Mlwb
ADV/mile statistic.

Biological and chemical sampling yielded generally good results upstream from Tuby Run.
Partial attainment of the WWH use downstream from Tuby Run resulted from impairment to the
macroinvertebrate community. Reductions in the density and diversity of relatively pollution
sensitive mayfly and caddisfly taxa compared to upstream suggested that polluted water from
Tuby Run may have contributed a toxic impact in addition to degradation associated with the
surrounding urban land use. This result coincided with increases in nitrate, ammonia, and BODs,
These nutrients, along with flow modifications through the urban area (channelization, canopy
removal), resulted in accelerated algal growth. Considerable increases in dissolved solids and
sulfate attributable to Copperweld effluents also occurred. Sampling of the Shelby WWTP
demonstrated that the discharge was not acutely toxic; however, tolerant macroinvertebrate taxa
predominated in the mixing zone. Nitrate, phosphorus, and suspended solids were elevated
downstream from the plant. Only one of four biological sampling locations fully attained
ecoregional expectations downstream from the Shelby WWTP due to depressed fish index scores.
It appeared that habitat alteration, possibly exacerbated by point source discharges and WWTP
plant bypasses, was the primary cause for depressed fish community performance. Deficient
near and instream habitats were indicated at over 80% of the fish sampling stations on the Black
Fork. Poor IBI and MIlwb scores were observed at the lowest station (RM 38.4). The
combination of extremely low index values and elevated gross external anomalies suggested a
complex, possibly toxic, impact compounding the existing problem of degraded habitat. Even
though ICI scores were in the very good to exceptional range downstream from the Shelby
WWTP, nutrient enrichment was indicated by the organisms that comprised the
macroinvertebrate community at these sites.
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Tuby Run

Tuby Run is a highly modified stream that originates in an agricultural area and then flows
through the Copperweld industrial complex. The stream is culverted when it exits Copperweld
and passes under the Shelby city school bus garage, and is free flowing from Walnut St. to its
confluence with the Black Fork. Fish sampling results from Tuby Run met the applicable WWH
criteria. Non-attainment of the WWH aquatic life use designation for Tuby Run was due to a
predominance of tolerant macroinvertebrate taxa. The macroinvertebrate community was in poor
condition upstream from the Copperweld 005 outfall and very poor near the confluence. The
005 discharge did not appear to be acutely toxic, however, toxicity was demonstrated in the
macroinvertebrate assemblage near the mouth of Tuby Run. Chemical water quality near the
mouth was determined to be poor, with reduced dissolved oxygen and elevated dissolved solids,
and fecal coliform bacteria levels. Additionally, there was a heavy oil sheen at this site that
worsened if sediments were disturbed. Sources of degradation included agricultural and urban
runoff, Copperweld discharges, and contaminated sediments.

Rocky Fork

With the exception of the uppermost site, biological sampling results failed to attain the WWH
aquatic life use. Nevertheless, improvements were noted in the fish and macroinvertebrate
communities when compared with results from similar sampling conducted in 1993.
Macroinvertebrate assemblages that were rated as poor or very poor in 1993 were considered to
be in fair condition in 1998. Sampling locations which were nearly devoid of fish in 1993
supported significant numbers of fish in 1998. Perhaps the most compelling positive change
observed within the fish assemblage of the Rocky Fork was the drastic reduction in the incidence
of deformities, eroded fins/barbels, lesions, and tumors (DELT) anomalies. The occurrence of
DELT anomalies reached as high as 20% in 1993. The rate at any station did not exceed 0.2% in
1998. This suggests that the severe acute toxicity present in 1993 associated with discharges
from the Armco facility has been eliminated following changes in treatment processes. The
Armco 002 effluent did, however, exhibit toxicity in a June, 1998 bioassay test; a subsequent
test in July did not. Significant instream impacts remained due to sediment contamination, urban
runoff, channelization and enrichment associated with the Mansfield WWTP. These impacts
limited the establishment of typical warmwater fish and macroinvertebrate communities along
most of the sampled reach in 1998. As a result, only 0.7 miles of stream (4% of the study area)
were in full attainment of the designated WWH aquatic life use and the severity of impact
declined by only 6% since 1993 as reflected in the Mlwb ADV/mile statistic. The ICI and IBI
ADV/mile values were reduced 61% and 74%, respectively.

Chemical sampling documented increases in suspended solids associated with high flow events,
accompanied by higher metal concentrations, especially copper and lead. This was likely due to
impacts from urban storm water runoff and the resuspension of contaminated sediment. In
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contrast, the high flows diluted the nutrient enrichment impact downstream from the Mansfield
WWTP. Generally in 1998, water quality was good during low flow periods and very poor
during high flows.

Results for sediment metals and organics sampling indicated a major concern for environmental
impact, especially regarding PCBs, beginning in the vicinity of the metal scrap yards at Old
Bowman Rd. and extending along the entire remaining length of the Rocky Fork. The shearing of
scrap metal and the use of cutting oils and lubricants at the scrap yards is the likely source of
contamination. There may also be an impact from the Armco facility. It is likely that sediment
from the Mansfield urban industrial area is resuspended and transported downstream.

Town Run

Full attainment of the WWH aquatic life use was documented for Town Run in 1998. No
exceedences of water quality standards were documented. However, daytime dissolved oxygen
measurements were very elevated due to an abundance of filamentous algae and the
macroinvertebrate community was rated only marginally good. These were indications that D.O.
levels may drop below criteria in the evenings. Additionally, elevated DELT anomalies were
documented within the fish community in Town Run. It appeared that urban runoff poses a
threat to the continued attainment of the WWH use.

Jamison Creek

Full attainment of the WWH aquatic life use was documented for Jamison Creek in 1998. The
only documented water quality exceedences were for fecal coliform bacteria. This result is
significantly improved compared with the findings of the 1984 survey. Wastewater discharges
from the National Latex Co., Philway Products Corp., and United Brand Corp. have been
eliminated since 1984. Exceptional fish communities were indicated at both Jamison Creek
stations. Despite, the positive findings of the 1998 survey, elevated DELT anomalies suggest
lingering chronic effects from past industrial practices within the basin. Attainment of WWH
aquatic life use increased from 0.4 miles in 1984 to 1.2 miles in 1998 (100% of the study area).

Lang Creek

Full attainment of the WWH aquatic life use was documented for Lang Creek in 1998. The only
water quality exceedences documented were of the thirty day average fecal coliform bacteria
value. No acute toxicity was indicated within the Ashland WWTP mixing zone of. However,
increases in nitrate and phosphorus concentrations occurred downstream from the WWTP.
Sediment sampling identified elevated to highly elevated DDT, metals, and PAH levels primarily
downstream from the Ashland WWTP and the Ashland urban area. Conditions were
significantly improved compared with the severe impacts that existed in 1984. WWH aquatic life
use attainment increased from zero miles in 1984 to 3.2 miles in 1998 (100% of the study area).
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Jerome Fork

In 1984, the stream was severely impacted by the confluence of Lang Creek. Conditions included
a persistent dissolved oxygen sag, highly elevated nutrient and metal concentrations, and severely
impaired fish and macroinvertebrate communities. The situation was dramatically improved in
1998. This can be attributed to upgrades at the Ashland WWTP (on Lang Creek) along with the
implementation of an industrial pretreatment program and elimination of toxic discharges to
Jamison Creek which also affected Lang Creek and Jerome Fork. Attainment of the WWH
aquatic life use increased from 0.7 miles in 1984 to 8.9 miles in 1998 (76% of the study area).

Generally, 1998 analytical results indicated good water quality, however, there was a significant
increase in nutrient concentrations downstream from Lang Creek. Nutrient parameters gradually
declined with increased distance from the confluence but remain elevated compared with
background conditions. The fish community provided evidence of chronic sublethal stress in the
form of an elevated incidence of DELT anomalies at nearly all stations beginning at RM 12.1
(downstream from Lang Creek). Biological sampling identified two stream segments totaling 2.9
miles that were partially attaining the WWH use due to the presence of only fair fish
communities. Departure from the WWH criteria at these sites were the result of the combined
effects of altered physical habitat and point sources of pollution.

Muddy Fork Mohican River

Water quality was determined to be good, with no violations documented at Flemming Rd (RM
18.4). There was a slight potential for a nutrient enrichment impact, since some nutrient levels,
especially phosphorus, were elevated due to loadings from the West Salem WWTP. Water
quality at C.R. 100 (RM 13.40) was determined to be very good. The upper station appeared in
a natural, or unmodified state, possessing a minimum compliment of positive physical features.
The remaining station was likely channelized in the past, but limited recovery was evident. Each
site was found to support assemblages of fishes and macroinvertebrates, fully consistent with the
WWH biocriteria.

Redhaw Creek

The macroinvertebrate community of Redhaw Creek at RM 2.1 was in excellent condition owing,
in part, to an abundance of coarse stable substrates that resisted high flow scouring that affected
many sampling locations in the Jerome Fork basin.

Pine Run

Water quality was determined to be excellent in Pine Run, with no violations documented. Most
chemical pollutants evaluated were at or below detection levels. As measured by the QHEI,
macrohabitat quality at the single sampling site on Pine Run was in very good condition.
Sampling in Pine Run yielded fish communities that fully met the WWH biological criteria.
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Possum Run

Water quality was determined to be excellent in Possum Run, with no violations documented.
Most chemical pollutants evaluated were at or below detection levels. As measured by the
QHEI, macrohabitat quality at the single sampling site on Possum Run was near the WWH
threshold. Habitat derived impairment the WWH aquatic life use was not reflected in the
biological sampling results. Sampling in Possum Run yielded fish communities that fully met the
WWH biological criteria.

Public Lakes and Reservoirs
Clear Fork Reservoir

Sampling results indicated that the Clear Fork Reservior was in full attainment of its designated
uses, however this status was threatened. Some of the parameters that contributed to this
assessment include turbidity, elevated non-priority pollutants (iron and manganese), and a
eutrophic class status. The lake was also classified as eutrophic in 1993.

Pleasant Hill Reservoir

Pleasant Hill Reservoir was in full attainment of applicable designated uses, however this status
was threatened. Some of the parameters that contributed to this assessment include turbidity,
elevated non-priority pollutants (iron and manganese), anoxia in the hypolimnion, volume loss
due to sedimentation, and a eutrophic class status. The trophic status has shown an
improvement since 1993, when the lake was classified as hypereutrophic.

Charles Mill Reservoir
Charles Mill Reservoir was in partial attainment of its designated uses. Some of the parameters
that contributed to this assessment included turbidity, elevated non-priority pollutants (iron and

manganese), volume loss due to sedimentation, and a hypereutrophic class status. Sediment
dredging was performed during the summer of 1998 to improve navigation channels.

10
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RECOMMENDATIONS

Status of Aquatic Life Uses

Biological sampling failed to produce results in support of retainining the CWH aquatic life use
for the Clear Fork Mohican River and Cedar Fork. A Warmwater Habitat (WWH) aquatic life
use is a more appropriate use for Cedar Fork and all free-flowing segments of the Clear Fork
based on native fauna.

All other sampled stream segments should retain a WWH use. Most stream segments have been
physically altered to some degree. However, in the absence of ongoing stream maintenance
programs, natural recovery is proceeding which makes WWH the appropriate use.

Status of Non-Aquatic Life Uses

The Rocky Fork Mohican River from the Mansfield WWTP to Applegate Rd. is currently
designated for Secondary Contact Recreation use. Because 1 meter deep pools of greater than
100ft2 exist, the use designation should be changed to Primary Contact Recreation. All other
non-aquatic life uses should remain as presently designated in the Ohio Water Quality Standards
(Table 2).

Other Recommendations
Black Fork
» A total of 34.3 million gallons of untreated wastewater was bypassed at the Shelby
WWTP in 1998. The volume of raw influent bypassed needs to be reduced.
» The package plant discharge from the mobile home park located at London West Rd. needs
to be eliminated or regulated.
Tuby Run
« Efforts to further reduce oil and grease loadings to Tuby Run from the Copperweld facility
should continue.
Rocky Fork
» Contaminated sediment in the Rocky Fork remains a concern. Water quality standard
violations and exceedences for metals documented during the study period were associated
with storm events that resuspended contaminated material.  Along with in-place
contaminants, scrap yards are a continuing source of additional metals. Better runoff
controls from the scrap yards is needed before remediation of in-place contaminates can
be addressed.
Clear Fork
» The frequency of residual chlorine violations at the Butler WWTP needs to be reduced.
The NPDES permit limit was violated a total of 127 days during the May-October
recreation season.

11
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Table 2.  Existing and recommended beneficial use designations for the Mohican River study
area. Recommendations are based on the results from the 1998 Mohican River basin

survey.
Beneficial Use Designations

i}_\f/;;/esdtrsizr;ent Agquatic Life Habitat Water Supply Recreation
S|W|E|M[S|CJ|[L|PJ]A I { B[P | S
RIWIWIW|S|W[R[W[W|W|W]|C|CR
Wl H|HIH|[H|H|W[S|S|S R

Muddy Fork Mohican River

Entire Length *+ *+ [*+ *+

Redhaw Creek

Entire Length *+ *+ | *+ *+

Jerome Fork

Entire Length + + | + +

Lang Creek

Entire Length + + | + +

Jamison Creek

Entire Length + + | + +

Town Run

Entire Length + + | + +

Black Fork Mohican River

Charles Mill Reservoir * | * * | * *

to confluence with

Mohican River

at RM 54 + + [+ | + +

all other segments + + | + +
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Table 2. Continued.

Beneficial Use Designations
River/Stream Agquatic Life Habitat Water Supply
Affected Segment
S| WI|E[M|S|C|L|P|A|I|[B]|P]S
RIWIWIW|[S|[W|R|IW[W|W|IW|[C|C
W| H|H[H|H|H|W|S|S|S R|R
Rocky Fork Mohican River
Wilging Rd to Mansfield *+ *+ | *+ *+
WWTP
Mansfield WWTP to + + | + D
Applegate Rd.
all other segments * * | * *
Tuby Run
Entire Length + + | + +
Clear Fork Mohican River
Clear Fork Reservoir * | D *+ | *+ +
(RM 30.5) to Pleasant
Hill Reservoir (RM
13.0)
Pleasant Hill Reservoir | * | + * | * +
to downstream Pleasant
Hill Reservoir (RM 4.8)
Downstream Pleasant * | D *+ [ *+ +
Hill Reservoir to Pine
Run (RM 0.2)
Pine Run
Entire Length * | D *+ | *+ *+

13
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Table 2. Continued.

Beneficial Use Designations
River/Stream Aquatic Life Habitat Water Supply
Affected Segment
S|IW|[E[M|S|C|[L|P]J]A]I|[B]|P]|S
RIWIWIW|SIW|IR|IW[W|W|IW|C]|C
W|I|H|H|H[H|H|W[S|[S]|S R|R
Possum Run
Entire Length *+ *y | >4 *4
Cedar Fork
Entire Length D *yp | x4 +

+- Designated use based on the results of an integrated ambient biological assessment performed by Ohio EPA
(verified).

*+. Designated use based on 1978 water quality standards and supported by the 1998 ambient biological
field assessment.

D Designates new recommended use based on findings of this report

Lang Creek
* Reductions in the frequency and duration of equalization basin bypasses at the Ashland

WWTP should be pursued. The facility reported bypasses totaling of 174 hours in
duration in 1998.

Future Monitoring Needs
Black Fork
» The source of sediment load to the Black Fork from a tributary confluent at RM 45.88
needs to be identified.
Tuby Run
» Additional inquiry is needed to identify sources of low D.O. and elevated suspended
solids. Toxicity testing should be continued at Copperweld and the possibility of other
toxic sources investigated.
Rocky Fork
» The source of fathead minnow toxicity in Armco Inc. outfall 002 effluent documented in
Ohio EPA bioassay number 98-2074-NW needs to be identified and eliminated.

14
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» Potential aquatic life impacts from hazardous waste sites located at Armco Inc. and
Mansfield Products should be monitored.

» Sediment sampling revealed that small pockets or “hot spots” of highly contaminated
sediment were present in the Rocky Fork. Additional sediment sampling is needed to
delineate the source(s), location and extent of these areas. Biological sampling bracketing
the affected areas is needed to determine the degree to which contamination contributes to
impairment.

» Potential water quality and human health impacts from unsewered area located in Amoy
should be evaluated.

Clear Fork

» Potential water quality and human health impacts from unsewered areas located in
Millsboro, Blooming Grove, Kings Corners, Darlington, Newville, Hastings, North
Woodbury, and Shauck should be evaluated.

* Monitoring is needed to identify potential aquatic life impacts from the hazardous waste
site located at United Technologies.

Jerome Fork

» Potential water quality and human health impacts from unsewered areas located in Nankin,
Polk, Hayesville, and Jeromesville should be evaluated.

» Sources of elevated fecal coliform bacteria levels in the Jerome Fork sub-basin need to be
identified.

Black Fork
» Localized studies are recommended to evaluate water quality and human health impacts
from unsewered areas located in Rome, Ganges, Taylortown, and Planktown.
Additional investigation for further delineating the source that resulted in the poor fish
community at RM 38.4 is needed.

POINT SOURCE DISCHARGE SUMMARIES
The following WWTP reviews are provided as permit support information and include relevant
operational, water quality and dissolved metals translator recommendations. These follow the
general outline found in Section 1 of the Permit Support Document (PSD).
Mansfield WWTP
The City of Mansfield WWTP, Ohio EPA permit # 2PE00001, is located at 385 S. Illinois Ave.,

Mansfield, OH. The current permit became effective on 1 November, 1995 and expires on 31
March, 2000. Treatment includes an influent bypass, two bar screens, an aerated grit tank, 5.0
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million gallon flow equalization basin, two preaeration tanks, two primary clarifiers, primary
bypass, eight aeration tanks, three secondary clarifiers, chlorination, and dechlorination. Sludge is
anaerobically digested and dewatered prior to disposal at an on-site stockpile area. Runoff from
this area is collected and pumped to the WWTP headworks. The facility operates under an Ohio
EPA approved pretreatment program implemented in 1984. Approximately 20% of the
hydraulic load is from industrial sources. Final effluent discharges to the Rocky Fork Mohican
River at RM 11.18. The collection system is comprised of 100% separate sewers and has nine
lift stations. The average design capacity of the facility is 15.0 MGD, the hydraulic capacity is
25.0 MGD, and the annual average discharge is 10.5 MGD.

Ohio EPA conducted 48-hr. acute screening bioassays at the Mansfield WWTP as part of a
toxics evaluation in conjunction with permit reissuance in 1998. Bioassay number 98-2028-NW
was conducted in March 1998. Bioassay number 98-2071-NW was conducted in June 1998.
Test results concluded that outfall 001 effluents were not acutely toxic.

Following upgrades completed in 1987 loads for BODs, ammonia, and suspended solids
particularly showed significant decreases (Figure 6). Several permit violations were documented
in 1998, especially regarding cBODs in July and August.

Ambient Water and Sediment Quality

The Rocky Fork is a tributary confluent to the Black Fork at RM 14.02 that is designated WWH,
PCR, AWS, and IWS. The river originates in a rural agricultural area and then flows through the
City of Mansfield urban-industrial area. Although it is preferred to collect survey samples during
low flow conditions to evaluate worst case impacts from point source pollutants, two of five
data sets were collected after heavy rainstorms. This led to some interesting results, as depicted
by the graphs in Figure 13 where high flow and low flow results are plotted separately. The
increase in suspended solids associated with high flow events was accompanied by higher metal
concentrations, especially copper and lead. This is likely due to impacts from urban storm water
runoff and the resuspension of contaminated sediment. In contrast, the high flows diluted the
nitrate concentration downstream from the Mansfield WWTP. Generally, water quality was
good during low flow periods and very poor during high flows. All of the violations that were
documented except one iron value were associated with the high flow samples.

Water quality sampling upstream from the Mansfield WWTP (Illinois Ave., RM 11.59) yielded
one AAC violation for copper, one CAC violation for lead, two CAC violations for iron, and one
fecal coliform bacteria violation were documented. The iron results also violated the AWS
criterion. A site at S.R. 39 (RM 10.13) was established to evaluate impact from the Mansfield
WWTP discharge at RM 11.18. Approximately 20% of the total hydraulic load to the Mansfield
WWTP originates from industrial pretreatment sources. There is also some potential for an
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impact from the Therm-O-Disk facility effluent via a tributary confluent at RM 10.70. During a
portion of the study period, there was construction associated with the extension of sanitary
sewers just upstream from S.R. 39. This activity included the construction of a temporary dam
across the river. Two CAC violations for copper, two CAC violations for iron, and one fecal
coliform bacteria violation were documented. The iron results also violated the AWS criterion.
Copper, iron and fecal coliform bacteria exceedances occurred throughout the study area with at
least one exceedence recorded at every station regardless of its position relative to theMansfield
WWTP.

Results for metals and organics in riverine sediments indicated a major concern for environmental
impact, especially regarding PCBs. The station located downstream from the Mansfield urban
area at Illinois Ave. (RM 11.59) had total PCBs that were ranked as extremely elevated and
exceeded the ER-M and LEL at 45,508 ppb (46 ppm). It is not known definitively whether this
would exceed the SEL, because TOC is needed in the calculation. However, for a sediment with
5% TOC, the SEL would be 26.5 ppm, so it is likely the value of 46 ppm was having an
significant impact. Barium, nickel, zinc, and cadmium were ranked as elevated, copper and lead
as highly elevated, and chromium as extremely elevated. This sample was located in a small
pocket or "hot spot™ approximately 100 ft. upstream from the bridge on the left bank. It is likely
that many sources contributed and it is also likely that many more "hot spots™ exist in the Rocky
Fork that have not been identified. Total DDT was ranked as elevated and exceeded the ER-L
and LEL at 14.0 ppb and a total PAHs exceeded the ER-L at 15.33 ppm. The station located
downstream from the Mansfield WWTP at S.R. 39 (RM 10.13) had total PCBs that were ranked
as elevated and exceeded the ER-L and LEL at 136.0 ppb. No metals were ranked above slightly
elevated. The station located at Applegate Rd. (RM 0.57) had total PCBs that were ranked as
highly elevated and exceeded the ER-M and LEL at 717.0 ppb. Chromium was ranked as
elevated and all other metals were nonelevated or slightly elevated. The PCBs detected at these
last two stations are undoubtedly transported downstream from the Mansfield urban-industrial
area.

The macroinvertebrate community was impaired upstream from the Mansfield WWTP (RM
11.6), but was substantially improved compared to the severely degraded conditions present in
1993. The site was rated as very poor in 1993 versus a fair rating in 1998. A high percentage of
tolerant taxa within this reach demonstrated that toxicity remained a factor. Sources may include
effluent outfalls, contaminated sediments and/or runoff from the urban/industrial area. The
Mansfield WWTP effluent (RM 11.2) was not acutely toxic; however, it appeared to contribute
a significant nutrient load to the stream. The mixing zone yielded high numbers of tolerant
midges and blackflies. The macroinvertebrate community was in fair condition at SR 39 (RM
10.2) based on qualitative sampling and appeared to be marginally improved compared to results
from the 1993 sampling. Tolerant midges of the genus Cricotopus and blackflies predominated
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the natural substrates. Filter feeding caddisflies (Hydropsycidae) were present in low numbers

but no mayflies were collected. It appeared that a high level of nutrient enrichment along with
some lingering toxicity were impacting the biota. The biocriterion was exceeded at RM 0.6, (IClI
= 36) however, an enrichment affect was still evidenced by the large number of filter feeding
caddisflies and blackflies. This site scored in the exceptional range (ICI = 46) in 1993.

Sites upstream and downstream from the Mansfield WWTP were found to support degraded fish
communities. As the Rocky Fork flows through the greater Mansfield area, multiple chemical
and physical stressors impinge upon the overall environmental quality of the segment. The
combined effects of municipal and industrial dischargers, highly modified near and instream
habitat, and contaminated urban/industrial runoff rendered most of the mainstem impaired.
Community features observed throughout the impacted reach included, lower than expected
species richness, simplified trophic structure, and a predominance of environmentally tolerant
taxa.

Trend Assessment

With the exception of the uppermost site, the 1998 biological sampling results failed to attain
WWH aquatic life use expectations (Table 1). Nevertheless some improvement was noted in the
fish and macroinvertebrate communities when compared with results from similar sampling
conducted in 1993. Macroinvertebrate assemblages that were rated as poor or very poor in 1993
were considered to be in fair condition in 1998. Sampling locations which were nearly devoid of
fish in 1993, at least, supported significant numbers of fish in 1998. Perhaps the most
compelling positive change observed within the fish assemblage of the Rocky Fork was the
drastic reduction in the incidence of Deformities, Eroded fins/barbels, Lesions, and Tumors
(DELT) anomalies. The occurrence of DELT anomalies reached as high as 20% in 1993. The
rate at any station did not exceed 0.2% in 1998. This suggests that the severe toxicity present in
1993 associated with discharges from the Armco Mansfield facility has been eliminated due to
changes in treatment processes. Significant impacts remained, however, due to sediment
contamination, urban runoff, channelization and enrichment associated with the Mansfield
WWTP. These impacts limited the establishment of typical warmwater fish and
macroinvertebrate communities along most of the sampled reach in 1998.

DMT Recommendation

The results from the 1998 intensive survey demonstrated nonattainment of the WWH biological
criteria, and sediment contamination upstream and downstream from the Mansfield WWTP.
Given the performance of these and other environmental indicators, it is therefore recommended
that this segment of the Rocky Fork Mohican River be placed in a moderate risk category with
respect to the acceptable level of risk for use impairment associated with the total recoverable
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metals WLA. The recommended total recoverable metals limits for copper, lead, cadmium, and
zinc were derived from WWH wadeable streams in the ELOP ecoregion triggers (Ohio EPA
Technical Bulletin MAS/1997-12-4) and are presented in Table 3.

Conclusions

The results from the 1998 survey documented significant improvement in water quality since
1993; however, biological communities remained impaired upstream and downstream from the
Mansfield WWTP. Sources of impacts to the Rocky Fork included sediment contamination,
urban runoff, channelization and enrichment associated with the Mansfield WWTP.

It is recommended that the Rocky Fork be considered in the moderate risk category for
calculation of the total recoverable metals WLA.

Table 3. The recommended total recoverable metals limits for copper, lead, cadmium, and zinc
derived from WWH wadeable streams in the EOLP ecoregion moderate risk triggers
(Ohio EPA Technical Bulletin MAS/1997-12-4).

Parameter Total Calculated Ambient
Recoverable from WQS Hardness
(ng/l) (ng/l) (mg/l)
Cadmium (Cd) 1.18 5.24 262
Copper (Cu) 37.18 21.25 262
Lead (Pb) 26.09 21.88 262
Zinc (Zn) 196.01 270.98 262

Armco Inc.-Mansfield Operations

Armco Inc.-Mansfield Operations, Ohio EPA permit # 21D00003, is located at 913 Bowman St.,
Mansfield, OH. The current permit became effective on 1 November, 1995 and expires on 31
March, 2000. The facility uses scrap steel to manufacture carbon, silicon, and stainless steel
coils and sheets. There are four outfalls which discharge to the Rocky Fork Mohican River.
Outfall 001 contains blowdown from the hot strip mill and continuous caster, non-contact
cooling water from the electric arc furnace, and stormwater and discharges at RM 14.95. This
water is retained in a series of two sedimentation lagoons before discharge. Outfall 002 contains
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non-contact cooling water from the annealing furnace and DX machine in the cold mill, blowdown
from the oil cracking plant, and stormwater and discharges to the Rocky Fork at RM 14.48. This
water passes through an oil and water separator before discharge. Outfall 003 contains boiler and
skimmer blowdown from the plant boiler house and overflow from the main office pond and
discharges to the Rocky Fork at RM 14.73 without treatment. Outfall 004 contains overflow
from the cold mill, non-contact cooling water from the boiler house air compressor, and
stormwater and discharges to the Rocky Fork at RM 14.70 without treatment.

Ohio EPA conducted 48-hr. acute screening bioassays at Armco as part of a toxics evaluation in
conjunction with permit reissuance in 1998. Bioassay number 98-2074-NW was conducted in
June 1998. Test results concluded that outfall 002 effluents were acutely toxic to fathead
minnows. Fathead minnow mortality was 10 and 15% in the effluent composite and day 2 grab
samples, respectively, with seventeen fish in the composite and one in the grab sloughing from
the gills. The fathead minnow definitive bioassay results indicated that effluent toxicity
decreases over time. The 24-hr. EC50 was 83% and an EC50 could not be calculated for
exposure times greater than 48 hrs. because less than half the fish were affected. Bioassay
number 98-2094-NW was conducted in July 1998. Test results concluded that outfall 002
effluents were not acutely toxic.

The removal of pretreated wastewater from the oil cracking unit that historically discharged
internally to outfall 002 has improved effluent quality ( Figure 5.) Combined loadings of oil and
grease and suspended solids both exhibited a decreasing trend beginning around 1994. The only
permit violations documented in 1998 were for zinc at outfall 001 and oil and grease at outfall
004 in March and copper at outfall 001 in December.

Ambient Water and Sediment Quality

The Rocky Fork is a tributary confluent to the Black Fork at RM 14.02 that is designated WWH,
PCR, AWS, and IWS. The river originates in a rural agricultural area and then flows through the
City of Mansfield urban-industrial area. Although it is preferred to collect survey samples during
low flow conditions to evaluate worst case impacts from point source pollutants, two of five
data sets were collected after heavy rainstorms. This led to some interesting results, as depicted
by the graphs in Figure 13 where high flow and low flow results are plotted separately. The
increase in suspended solids associated with high flow events was accompanied by higher metal
concentrations, especially copper and lead. This is likely due to impacts from urban storm water
runoff and the suspension of contaminated sediment. In contrast, the high flows diluted the
nitrate concentration downstream from the Mansfield WWTP. Generally, water quality was
good during low flow periods and very poor during high flows. All of the violations that were
documented except one iron value were associated with the high flow samples.

Sediment sampling results for metals and organics indicated a major concern for environmental
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impact, especially regarding PCBs. The background station at Wilging Rd. (RM 16.29) had no
organics detected and all metals were ranked as non-elevated, except aluminum, which was
slightly elevated. The station located downstream from the Omni-Source and Luntz metal scrap
yards at Old Bowman Rd. (RM 15.75) had total PCBs that were ranked as highly elevated and
exceeded the ER-L and LEL at 313.7 ppm. Copper, lead, and cadmium were ranked as elevated,
zinc as highly elevated, and chromium as extremely elevated, although this result was qualified as
estimated. Most of these also exceeded respective LELs and the chromium exceeded both the
ER-M and SEL. The process of shearing scrap metal and associated use of cutting oils and
lubricants at the scrap yards is the likely source of contamination. There may also be an impact
from slag and coke piles and the electric arc furnace dust landfill located in the Armco facility.
An oil sheen was visible at this site when sediments were disturbed. The station located
downstream from the Armco facility at Longview Ave. (RM 14.23) had total PCBs that were
ranked as highly elevated and exceeded the ER-L and LEL at 214.0 ppb. Lead and nickel were
ranked as elevated and chromium as extremely elevated. Disturbing sediments at this site also
created an oil sheen. It is likely that sediment from Old Bowman Rd. is resuspended and
transported to this location, although the Armco facility is also known to contribute
contamination here. Site inspections have detected PCBs and heavy metals in soil at Armco.
Sediment collected during a previous study from the outfall 002 mixing zone had nearly 3 ppm of
PCBs and 2 ppm of chromium (Biological and Water Quality Study of the Rocky Fork Mohican
River, Ohio EPA, 1994). Total DDT was ranked as elevated and exceeded the ER-L and LEL at
13.06 ppb. The station located downstream from the Mansfield urban area at Illinois Ave. (RM
11.59) had total PCBs that were ranked as extremely elevated and exceeded the ER-M and LEL at
45,508 ppb (46 ppm). It is not known definitively whether this would exceed the SEL, since
TOC is needed in the calculation. However, for a sediment with 5% TOC, the SEL would be
26.5 ppm, so it is likely the value of 46 ppm was having an significant impact. Barium, nickel,
zinc, and cadmium were ranked as elevated, copper and lead as highly elevated, and chromium as
extremely elevated. This sample was located in a small pocket or "hot spot™ approximately 100
ft. upstream from the bridge on the left bank. It is likely that many sources contributed and it is
also likely that many more "hot spots” exist in the Rocky Fork that have not been identified.

A very good macroinvertebrate community (ICI = 46) was present at Wilging Rd. but a decline
was evident in the highly modified industrial area at RM 15.8 (Figure 21). The community was
in fair condition as a result of the suboptimal channelized habitat and polluted runoff. Qualitative
sampling of the Armco 002 mixing zone demonstrated that the acute toxic condition present in
1993 had been corrected. Pollution tolerant taxa were predominant but a number of
comparatively sensitive taxa were also collected. The community was impaired downstream
from the Armco 002 (RM 14.2) and upstream from the Mansfield WWTP (RM 11.6), but was
substantially improved compared to the severely degraded conditions present in 1993. These
sites were rated as very poor in 1993 versus a fair rating in 1998. A high percentage of tolerant
taxa within this reach demonstrated that toxicity remained a factor despite improved treatment
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processes at Armco. Sources may include effluent outfalls, contaminated sediments and/or runoff
from the urban/industrial area.

As measured by the IBI, WWH fish communities were indicated at the station that marked the
upper limit of the mainstem sampling effort. Advantageous features present at the site included,
adequate physical habitat and relatively unimpacted water quality. As the Rocky Fork flows
through the greater Mansfield area, multiple chemical and physical stressors impinge upon the
overall environmental quality of the segment. The combined effects of municipal and industrial
dischargers, highly modified near and instream habitat, and contaminated urban/industrial runoff
rendered most of the mainstem impaired. Community features observed throughout the impacted
reach included lower than expected species richness, simplified trophic structure, and a
predominance of environmentally tolerant taxa.

Trend Assessment

Analysis of historical data revealed significant improvement in the overall environmental
conditions downstream from Armco-Mansfield since the initial survey in 1993. These
improvements appear well correlated with pollution abatement efforts implemented by the
facility over the intervening five years. Even though biological expectations were not attained
upstream and downstream from Armco, the 1998 results represented a substantial recovery when
compared with the severely degraded conditions documented in 1993.  Macroinvertebrate
assemblages that were rated as poor or very poor in 1993 were considered to be in fair condition
in 1998. Sampling locations which were nearly devoid of fish in 1993, at least, supported
significant numbers of fish in 1998. Perhaps the most compelling positive change observed
within the fish assemblage of the Rocky Fork was the drastic reduction in the incidence of
Deformities, Eroded fins/barbels, Lesions, and Tumors (DELT) anomalies. The occurrence of
DELT anomalies reached as high as 20% in 1993. The rate at any station did not exceed 0.2% in
1998. This suggests that the severe toxicity present in 1993 associated with discharges from the
Armco Mansfield facility has been eliminated due to changes in treatment processes. Significant
impacts remained, however, due to sediment contamination, urban runoff, channelization and
enrichment associated with the Mansfield WWTP. These impacts limited the establishment of
typical warmwater fish and macroinvertebrate communities along most of the sampled reach in
1998.

DMT Recommendation

The results from the 1998 intensive survey demonstrated non-attainment of the WWH biological
criteria, and sediment contamination upstream and downstream from the Armco Mansfield
facility. Given the performance of these and other environmental indicators, it is therefore
recommended that this segment of the Rocky Fork Mohican River be placed in a moderate risk
category with respect to the acceptable level of risk for use impairment associated with the total
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recoverable metals WLA. The recommended total recoverable metals limits for copper, lead,
cadmium, and zinc were derived from WWH wadeable streams in the ELOP ecoregion triggers,
(Ohio EPA Technical Bulletin MAS/1997-12-4) and are presented in Table 4.

Conclusions

The results from the 1998 survey documented significant improvement in water quality since
1993, however, biological communities remained impaired upstream and downstream from the
Armco Inc.-Mansfield Operations. Sources of impacts to the Rocky Fork included sediment
contamination, urban runoff, channelization and enrichment associated with the Mansfield
WWTP.

It is recommended that the Rocky Fork be considered in the moderate risk category for
calculation of the total recoverable metals WLA.

Table 4. The recommended total recoverable metals limits for copper, lead, cadmium, and zinc
derived from WWH wadeable streams in the EOLP ecoregion moderate risk triggers
(Ohio EPA Technical Bulletin MAS/1997-12-4).

Parameter Total Calculated Ambient
Recoverable from WQS Hardness
(ng/l) (ng/l) (mg/l)
Cadmium (Cd) 1.18 5.24 262
Copper (Cu) 37.18 21.25 262
Lead (Pb) 26.09 21.88 262
Zinc (Zn) 196.01 270.98 262

Ashland WWTP

The City of Ashland WWTP, Ohio EPA permit # 2PD00010, is located at 865 U.S. 42,
Ashland, OH. The current permit became effective on 1 November, 1995 and expires on 1
October, 1999. A trickling filter plant was constructed to provide secondary treatment at a
design flow of 1.28 MGD in 1940. This plant was expanded to a design capacity of 2.5 MGD in
1957. Another improvement project converted the plant to an advanced treatment facility
utilizing the trickling filter-solids contact process in 1989. Treatment includes an influent
bypass, bar screens, aerated grit chamber, two aerated flow equalization tanks, four primary
clarifiers, primary bypass, two trickling filters, three solids contact chambers, two secondary
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clarifiers, ultraviolet disinfection, and cascade aeration. The stormwater tanks receive flows in
excess of 10.0 MGD and bypass in excess of 15.0 MGD. Sludge is stabilized using hydrated
lime, dewatered using belt filter presses, and land applied at agronomic rates under an approved
sludge management plan. The facility operates under an Ohio EPA approved pretreatment
program implemented in 1984. Final effluent discharges to Lang Creek at RM 0.34. The
collection system is comprised of 100% separate sewers and has 13 lift stations, which have no
bypasses and three overflows (SSOs). Approximately 1% of the service area does not have
sewers. The average design capacity of the facility is 10.0 MGD, the hydraulic capacity is 15.0
MGD, and the annual average discharge is 3.8 MGD.

Ohio EPA conducted 48-hr. acute screening bioassays at the Ashland WWTP as part of a toxics
evaluation in conjunction with permit reissuance in 1998. Bioassay number 98-2032-NW was
conducted in March, 1998. Bioassay number 98-2063-NW was conducted in May, 1998. Test
results concluded that outfall 001 effluents were not acutely toxic. No mortality or any other
adverse acute effects occurred to either test organism in any of the samples submitted.

Loading trends from outfall 001 are displayed in Figure 11. Treatment improvements as a result
of expansion completed in 1989 are well represented in the graphs. Loads of BOD5, ammonia,
and suspended solids all decline significantly after the expansion went on line. A steadily
increasing trend in discharge rate is also indicated, likely due to sewer extensions and the addition
of industrial pretreatment sources. Several permit violations for metals were documented in
1998. They are likely due to loadings from pretreatment industries. The city has pursued
administrative activity under the authority of its pretreatment program in an attempt to eliminate
these violations. There is a significant concern for the frequency of bypasses from the
equalization basins. The facility reported bypasses totaling a duration of 174 hours in 1998.
The overflow is located just upstream from outfall 001.

Ambient Water and Sediment Quality

Conditions in Lang Creek were significantly improved compared with the severe impacts that
existed in 1984. This can be attributed to upgrades at the Ashland WWTP along with connection
of industrial process wastes to the city sewer and implementation of a pretreatment program.
Full attainment of the WWH aquatic life use was documented for Lang Creek in 1998. The only
water quality exceedences documented were for fecal coliform bacteria. No acute toxicity was
indicated within the zone of initial mixing of the Ashland WWTP. However, increases in nitrate
and phosphorus concentrations occurred downstream from the WWTP. Sediment sampling
identified elevated to highly elevated DDT, metals, and PAH levels primarily downstream from
the Ashland WWTP and the Ashland urban area. Attainment of the WWH aquatic life use
increased from zero miles in 1984 to 3.2 miles in 1998 (100% of the study area)
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DMT Recommendation

The results from the 1998 intensive survey demonstrated attainment of the WWH biological
criteria, and no sediment metals contamination upstream and downstream from the Ashland
WWTP. Given the performance of these and other environmental indicators, it is therefore
recommended that this segment of the Lang Creek be placed in a high risk category with respect
to the acceptable level of risk for use impairment associated with the total recoverable metals
WLA. The recommended total recoverable metals limits for copper, lead, cadmium, and zinc
were derived from WWH wadeable streams in the ELOP ecoregion triggers, Ohio EPA Technical
Bulletin MAS/1997-12-4, and are presented in Table 5.

Conclusions
The results from the 1998 survey documented significant improvement in water quality since
1984.

It is recommended that the Lang Creek be considered in the high risk category for calculation of
the total recoverable metals WLA.

Table 5. The recommended total recoverable metals limits for copper, lead, cadmium, and zinc
derived from WWH wadeable streams in the EOLP ecoregion high risk triggers (Ohio
EPA Technical Bulletin MAS/1997-12-4).

Parameter Total Calculated Ambient
Recoverable from WQS Hardness
(ng/l) (ng/l) (mg/l)
Cadmium (Cd) 2.13 8.37 270
Copper (Cu) 59.04 21.8 270
Lead (Pb) 41.97 22.73 270
Zinc (Zn) 390.1 277.98 270
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STUDY AREA DESCRIPTION

The Mohican River watershed is located in north central Ohio mainly in Richland and Ashland
counties, with small areas in Crawford, Morrow, Knox, and Holmes counties, and the mouth in
Coshocton county. The river is 64.2 miles long and basin covers nearly 1000 square miles. It
drains approximately 640,000 acres of Ohio farmland, and flows into the Walhonding River,
which is tributary to the Muskingum and Ohio Rivers. The 1998 study area included the Black
Fork, Rocky Fork, Clear Fork, Muddy Fork, Jerome Fork, and seven tributaries in these five
subwatersheds of the Mohican Fiver basin. The forks flow through several cities and towns
including Mansfield, Ashland, Shelby, Lexington, Belleville, and Butler. Other towns in the
watershed that were not evaluated in the study are Mifflin, Perrysville, and Loudonville.

Three reservoirs were also evaluated during this study. The Charles Mill Reservoir was formed
by impounding the Black Fork Mohican River; and Pleasant Hill Reservoir is an impoundment of
the Clear Fork Mohican River. Both of these reservoirs are owned and administered by the
Muskingum Watershed Conservancy District for flood control and recreation. The Clear Fork
Reservoir, another impoundment of the Clear Fork Mohican River, is managed by the City of
Mansfield as a public water supply.

Most of the watershed is located in the Erie - Ontario Lake Plain (EOLP) ecoregion of Ohio.
Low lime glacial drift deposits blanket the rolling landscape composed of low rounded hills with
scattered end moraines and kettles. Its terrain is distinct from the unglaciated, wooded, hilly
country of the Western Allegheny Plateau ecoregion which is found in the Walhonding and
Muskingum river basins southeast of this area. The soils are often lower in carbonate and less
naturally fertile than the high lime till plains in the Eastern Corn Belt Plains ecoregion.

Urban/industrial activity is common in the EOLP and is mixed with dairy, livestock, and grain
farming, although the growing season length decreases in the ecoregion as you move away from
Lake Erie. The heavily industrialized areas of Mansfield in the Rocky Fork watershed, and
Ashland in the Jerome Fork watershed are located in this watershed. Woodlands occur along the
ridges and lowlands in this ecoregion, and Mohican State Forest is in this study area.

Soils in the EOLP ecoregion are formed of low lime glacial deposits found on nearly level to very
steep terrain in the watershed. The deep, moderately well drained soils located away from the
main river valleys are generally medium textured subsoils of the Bennington-Cardington or
Rittman-Wadsworth associations in the upper half of the watershed north and west of Ashland,
and the Wooster-Canfield association in the lower half of the watershed south and east of
Mansfield. Soils in the flood plains and valleys of the main forks of the Mohican River are
formed in alluvium and glacial outwash deposits. Found on terraces and kames, these moderately
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steep, well drained, coarse textured subsoils are generally of the Shoals and Chili-Wheeling
associations.

The Eastern Corn Belt Plains (ECBP) ecoregion is a rich agricultural area that covers the
northwest part of Richland County around the City of Shelby in the headwaters of the Black
Fork. The area has light colored loamy, somewhat poorly drained soils formed from glacial
deposits of the Wisconsinan age that were originally covered by natural beech forests. Today,
extensive grain and livestock farming occurs in this ecoregion throughout west central Ohio. The
ECBP ecoregion has deep clayey, high lime soils formed in glacial till. Found on gently sloping
terrain, these medium to moderately fine textured soils are generally of the Fitchville-Luray-
Bennington and Pewamo-Bennington associations.

Land use in the watershed consists mainly of cropland (49%), pasture (9%), and forest (23%).
The cropland is a mixture of agricultural crops including corn, soybeans, wheat, oats, grasses and
legumes. Dairy is the main type of livestock operation, but there are also beef, swine and
poultry operations throughout the watershed. Urban, industrial, rural residential, and recreational
areas account for the remaining 19% of land use. Approximately 5,610 acres of land and water in
the watershed is administered by the Muskingum Watershed Conservancy District. Equal
portions (39% each) are distributed between water (reservoir) and forest in the district, with the
balance of land use as permanent homes, seasonal cottages, recreational, and cropland (USDA,
1993).

Portions of the Mohican River and its tributaries are potentially impacted by a combination of
point and nonpoint sources of pollution. The Rocky Fork, upper part of the Black Fork, and
Jerome Fork subbasins receive significant amounts of effluent from industrial and municipal point
sources. Effluents from municipal wastewater treatment plants, separate sewer overflows
(SSO),and plant bypasses contribute to documented impairments in the system. There are
approximately eighteen (18) unsewered areas in the watershed that discharge inadequately or
untreated sewage from rural homes into streams in all five subbasins of the study area.

Potential nonpoint source impacts within the watershed include sedimentation from agricultural
lands, and improperly managed silviculture (forest harvesting) operations, and nutrient
enrichment from livestock operations and failed home sewage systems. Urban storm sewers, old
unregulated storm water discharges from industrial sites, spills, and leachate from closed landfills
and old township dumps have contributed to sediment contamination in the Rocky Fork, Black
Fork, and urban streams in the Jerome Fork. Table 6 lists the stream characteristics and pollution
sources for the streams sampled during the 1998 survey.
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Table6.  Stream characteristics and significant identified pollution sourcesin the Mohican River
basin study Area.
River/Stream  Length  Gradient Drainage Nonpoint Sources Point Sources
(mi.) (ft./mi.) Area
(sg. mi.)
Black Fork 584 54 3509  Agriculture Shelby WWTP
Mohican Crop production Briarwood Estates MHP
Livestock pasture/  Abraxas Foundation
On-site WW systems Lust Subd.
Channelization Country Meadows Subd.
CSOs
Noble Rd. Landfill
Copperweld Landfill
Old township dumps
Tuby Run - - - Channelization Copperweld (17 outfalls)
Spills
Rocky Fork 24.9 10.8 86.8  Channdlization Mansfidd WWTP
Mohican On-site WW systems  Lucas WWTP
Contaminated Armco Inc.
sediments Luntz Corp.
Richland Co. Landfill Ohio Air National Guard
Mansfidd Landfill Mansfield Foundry
Old township dump New Artesian
Ideal Electric
Stone Container
Therm-O-Disc
Harp Subd.
Heatherwood Subd.
Jerome Fork 245 9.1 159.0  Agriculture Jeromesville WTP

Crop production

Livestock pasture/
feedlots

Contaminated sediments
Ashland City Landfill
Jeromesville Landfill
Old township dumps

BP Qil - Ashland Pipeline
Ashland County VS
Ashland County landfill
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Table 6. Continued.

River/Stream  Length  Gradient Drainage Nonpoint Sources Point Sources
(mi.) (ft./mi.) Area
(sg. mi.)
Lang Creek 9.3 238 32.7  Agriculture Ashland WTP
Crop production Ashland WWTP
Livestock pasture/
feedlots
Contaminated sediments
Jamison 54 52.0 13.9  Agriculture Timken Co.
Creek Urban runoff Genera Latex and Chemical
Storm sewers
Contaminated sediments
Town Run 5.6 2.7 6.82  Agriculture Hedstrom Corp.
Crop production Abbott Laboratories
Urban runoff BP Qil-Ashland Bulk Plant
Storm sewers
Muddy Fork 28.9 89 105.2  Agriculture West Sdlem WWTP
Crop production Cinnamon Lake Subd.
Livestock pasture/
feedlots
On-site WW systems
Old township dumps
Clear Fork 36.6 11.0 2185  Agriculture Lexington WWTP
Mohican Crop production Bellville WWTP
Livestock pasture/ Butler WWTP
feedlots Mansfield WTP
Forest harvesting Brown Derby Roadhouse
Reforestation United Technologies
Residue management GMC Fisher Body
Old township dumps Griffeth Nursing Home
Mateer Ford Inc.
Mohican State Park Lodge
Mohican State Park Campground

Mohican Y outh Center
Pleasant Hill Lake
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Table 6. Continued.

River/Stream  Length  Gradient Drainage Nonpoint Sources Point Sources
(mi.) (ft./mi.) Area
(sg. mi.)
Cedar Fork 9.6 185 47.8  Agriculture
Crop production
Pasture
Specialty crop prod.

On-site WW systems
Possum Run 7.8 25.6 15.8 On-site WW systems

Pine Run 8.2 37.3 13.9  Agriculture
Forest harvesting

A Section 319 grant was awarded to the Richland Soil and Water Conservation District (SWCD)
in January, 1995 for a nonpoint source implementation project in the Black Fork Mohican
subwatershed. The project, which concluded in March, 1998 had these goals: 1) reduce
sedimentation by improving the crop residue management program, 2) reduce pesticide and
nutrient runoff to the steams by installing buffer strips and managing farm chemicals and animal
waste, and 3) improve rural home sewage disposal systems by replacing failed systems and
educating homeowners on system maintenance. The program was successful in offering cost
share incentives in the Black Fork watershed for the purchase of conservation tillage equipment,
establishment of 52 acres of new buffer strips along streams, repair or replacement of 40 sewage
systems, and education programs to increase public awareness of nonpoint source pollution
issues (Richland SWCD, 1998).

Conservation programs in farming are being promoted by the Natural Resources Conservation
Service (NRCS) and local Soil and Water Conservation Districts in Richland and Ashland
counties. Conservation tillage practices have increased across the watershed in the last ten years,
especially in the Black Fork watershed due to the 319 grant incentives. There are several federal
incentive and stewardship programs to assist landowners with management of forest lands, and
landowners and recreational users of Charles Mill Reservoir have been participating in an ongoing
Citizens Lake Improvement Program (CLIP) water quality monitoring program (Richland SWCD,
1997).
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METHODS

All chemical, physical, and biological field, laboratory, data processing, and data analysis
methodologies and procedures adhere to those specified in the Manual of Ohio EPA Surveillance
Methods and Quality Assurance Practices (Ohio Environmental Protection Agency 1989a) and
Biological Criteria for the Protection of Aquatic Life, Volumes I-111 (Ohio Environmental
Protection Agency 1987a, 1987b, 1989b, 1989c), and The Qualitative Habitat Evaluation Index
(QHEI): Rationale, Methods, and Application (Rankin 1989). Chemical, physical and biological
sampling locations are listed in Table 7.

Determining Use Attainment Status

The attainment status of aquatic life uses (i.e., FULL, PARTIAL, and NON) is determined by
using the biological criteria codified in the Ohio Water Quality Standards (WQS; Ohio
Administrative Code [OAC] 3745-1-07, Table 7-14). The biological community performance
measures that are used include the Index of Biotic Integrity (IBI) and Modified Index of
Well-Being (MIwb), based on fish community characteristics, and the Invertebrate Community
Index (ICI) which is based on macroinvertebrate community characteristics. The IBI and ICI are
multimetric indices patterned after an original IBI described by Karr (1981) and Fausch et al.
(1984). The ICI was developed by Ohio EPA (1987b) and further described by DeShon (1994).
The MIwb is a 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).
Performance expectations for the principal aquatic 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
1988). This fits the practical definition of biological integrity as the biological performance of the
natural habitats within a region (Karr and Dudley 1981). Attainment of the aquatic life use is
FULL if all three indices (or those available) meet the applicable biocriteria, PARTIAL if at least
one of the indices does not attain and performance at least 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 criteria
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 rivers in Ohio (Rankin 1989, 1994). Various attributes of the
habitat are scored based on the overall importance of each to the maintenance of viable, diverse,
and functional aquatic faunas. The type(s) and quality of substrates, amount and quality of in-
stream cover, channel morphology, extent and quality of riparian vegetation, pool, run, and riffle
development and quality, and gradient are some of the metrics used to determine the QHEI score

31



MAS/1999-12-2 Mohican River Basin TSD June 21, 2000

Table 7. Sampling locations (chemical - C, effluent - E, sediment - S, Datasonde® continuous
monitors - D, macroinvertebrates - M, fish - F, tissue - T) in the 1998 Mohican River

study area.
Stream/ Type of Latitude/Longitude Landmark USGS 7.5 min.
River Sampling Quad. Map
Mile
Jerome Fork
13.8 M 405341/821734 SR 58 Ashland North
13.0 C,S,D,F,T 405303/821705 S.R. 42 (ust. Lang Creek) Ashland North
12.1 C,.DM,F,T 405232/821619 C.R. 1302 (dst. Lang Creek) Ashland North
10.6 F 405129/821518 S.R. 250 Jeromesville
10.5 M 405126/821516 S.R. 250 Jeromesville
9.15 C,S 405033/821414 T.R. 1500 Jeromesville
5.7 M 404811/821205 at Jeromesville Jeromesville
5.6 C,F,T 404809/821202 C.R. 30A Jeromesville
2.6 C,S 404636/820929 C.R. 175 Jeromesville
25 M 404035/820926 dst. C.R. 175 Jeromesville
0.9 D,F 404545/820801 T.R. 75 Jeromesville
Lang Creek
3.2 C,S,M,F 405406/821847 T.R. 1104 (ust. Ashland, Oh.) Ashland North
0.4 C,S,MAF 405234/821655 Ust. Ashland WWTP, dst. Ashland North
0.34 E,.M,F 405234/821653 Ashland WWTP mixing zone Ashland North
0.3 C,S,MYF 405235/821617 Dst. Ashland WWTP Ashland North
Jamison Creek
1.2 M,F 405137/821758 Ust. US 42 Ashland South
1.0 C 405146/821709 Main St. (ust. Town Run) Ashland South
0.3 C,M,F 405228/821657 C.R. 1302 (dst. Town Run) Ashland South
0.1 C.M 405231/821657 Dst. unnamed trib. Ashland North
Town Run
0.3 C,F 405217/821705 S.R. 42 Ashland South
0.1 M 405219/821655 at mouth Ashland South
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Table 7. Continued.
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Stream/ Type of Latitude/Longitude Landmark USGS 7.5 min.
River Sampling Quad. Map
Mile
Muddy Fork
18.4 C,S,M,F 405702/820709 Flemming Rd. West Salem
13.4 C,SF 405403/820819 Martin Rd. Polk
Red Haw Creek
2.1 M 405404/820909 ust. Martiin Rd. Polk
Black Fork Mohican River
54.7 M 405140/823941 Stiving Rd. Shelby
54.6 C,S,D,FT 405143/823942 Stiving Rd. Shelby
53.6 C,S 405234/823937 Tucker Ave. Shelby
53.4 M,F 405247/823934 Ust. Tuby Run Shelby
53.2 C,SM,F,T 405255/823935 Main St. (dst. Tuby Run) Shelby
52.7 M 405321/823934 Water treatment plant Shelby
52.6 S,D,,F 405324/823934 Water treatment plant Shelby
51.3 CsS,D 405430/823924 London West Rd. Shelby
50.7 M,F 405455/823916 lane off Bistline Rd. Shelby
50.0 E,M24F 405455/823829 Shelby WWTP mixing zone Shelby
49.6 C,S,D,FT 405457/823801 Plymouth -Spring Mill Rd. Shelby
495 M 405459/823800 dst. Plymouth -Spring Mill Rd. Shelby
46.5 C,S,M,F 405522/823613 Miller Rd. Shiloh
435 M 405425/823347 ust. Ganges-Five Points Rd Shiloh
43.2 C,S,F 405431/823355 Ganges-Five Points Rd. Shiloh
38.5 M 405404/823133 Geisinger Rd. Shiloh
38.4 C,S,D,F 405404/823135 Geisinger Rd. Shiloh
Tuby Run
0.7 C,MAF 405241/824015 Ust. Copperweld 005 outfall Shelby
0.6 E,M24F 405244/824012 Copperweld 005 mixing zone Shelby
0.2 C,S,Mq, 405247/823942 Gamble St. Shelby
0.1 F 405247/823939 near mouth Shelby
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Stream/ Type of Latitude/Longitude Landmark USGS 7.5 min.
River Sampling Quad. Map
Mile
Rocky Fork Mohican River
16.4 F 404754/823213 Wilging Rd. Mansfield North
16.3 C,S,DM,T 404755/823214 Wilging Rd. (ust. scrapyards) Mansfield North
15.8 C,S,D,M,F 404707/823151 Old Bowman Rd Mansfield North
14.47 E,M24,F 404647/823137 Armco 002 mixing zone Mansfield North
14.3 F 404647/823054 Ust. Longview Rd. Mansfield North
14.2 C,S,D,M,T 404635/823059 Longview Rd. Mansfield North
11.7 F 404502/822908 Ust Illinios St. Pavonia
11.6 C,S,D.M,T 404505/822955 Illinois St. (dst Stone Container)  Pavonia
11.2 E.M,F 404456/823120 Mansfield WWTP mixing zone Lucas
10.2 M,F 404429/822750 SR 39 Lucas
10.1 C,S,D,T 404427/822747 SR 39 Lucas
0.6 C,S,D,M,F 404210/822107 Applegate Rd. Perrysville

Clear Fork Mohican River

35.7
29.6
21.7
27.6
27.4
27.2
24.3
235
211
16.8
16.2
11.8

4.0

0.3

C,M,F
C,D,M,F
M

C,F

F

M

M,C
D,M,F
C.M/F
M,F

C,D,M,F
C,M,F
C,.D,M,F

404437/823817
404133/823541
404039/823446
404027/823439
403419/823421
404020/823424
403905/823258
403827/823306
403725/823152
403606/822811
403554/822757
403640/822333
403642/821842
403622/821528

Marion Ave.

Lex. Bicentenial Park
Ust. Lexington WWTP
Ust. Lexington WWTP
Dst. Lexington WWTP
Dst. Lexington WWTP
Kocheiser Rd.

Kings Corner Rd.

S.R. 97 (ust. Bellville)
Adj. Gatton Rock Rd
Cutnaw Rd.

Adj. Butler Newville Rd.
At covered bridge (dst Pleasant
S.R. 3

Blooming Grove
Mansfield South
Mansfield South
Mansfield South
Mansfield South
Mansfield South
Mansfield South
Mansfield South
Bellville

Butler

Butler

Butler

Jelloway
Jelloway
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Table 7. Continued.

Stream/ Type of Latitude/Longitude Landmark USGS 7.5 min.
River Sampling Quad. Map
Mile
Cedar Fork
8.2 MA,F 403816/824006 West Point Bellville Rd. Blooming Grove
3.2 MY, F 403706/823520 S.R. 546 Bellville
0.8 C,MAF 403724/823305 Bellville Johnsville Rd. Bellville
Possum Run
1.4 C,F 403740/822430 Wander bridge off Possun Run Lucas
Pine Run
0.1 C,F 403620/821530 Near mouth Jelloway

that generally ranges from 20 to 100. The QHEI is used to evaluate the characteristics of a
stream segment, as opposed to the characteristics of a single sampling site. As such, individual
sites may have poorer physical habitat due to a localized 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. Scores greater than 75 frequently typify habitat conditions that have the ability to
support exceptional warmwater faunas.

that generally ranges from 20 to 100. The QHEI is used to evaluate the characteristics of a
stream segment, as opposed to the characteristics of a single sampling site. As such, individual
sites may have poorer physical habitat due to a localized 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. Scores greater than 75 frequently typify habitat conditions that have the ability to
support exceptional warmwater faunas.

Macroinvertebrate Community Assessment

Macroinvertebrates were sampled quantitatively using multiple-plate, artificial substrate
samplers (modified Hester/Dendy) in conjunction with a qualitative assessment of the available
natural substrates. During the present study, macroinvertebrates collected from the natural
substrates were also assessed using a new assessment tool. This method relies on tolerance
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values derived for each taxon, based upon the abundance data for that taxon from artificial
substrate (quantitative) samples collected throughout Ohio. To determine the tolerance value of a
given taxon, ICI scores at all locations where the taxon has been collected are weighted by its
abundance on the artificial substrates. The mean of the weighted ICI scores for the taxon results
in a value which represents its relative level of tolerance on the ICI’s 0 to 60 scale. For the
qualitative collections in the Mohican River study area, the median tolerance value of all
organisms from a site resulted in a score termed the Qualitative Community Tolerance Value
(QCTV). The QCTYV shows potential as a method to supplement existing assessment methods
using the natural substrate collections. QCTYV scores for sampling locations in the study area
were used in conjunction with other aspects of the community data to make evaluations and were
not unilaterally used to interpret quality of the sites or aquatic life use attainment status.

Fish Community Assessment

Fish were sampled using wading or boat method pulsed DC electrofishing gear. The wading
method was used at a frequency of one or two samples at each site. The boat method was used
at a frequency of two samples at each site.

Area of Degradation Value (ADV)

An Area Of Degradation Value (ADV; Rankin and Yoder 1991; Yoder and Rankin 1995) was
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 communities and is
simply the distance that the biological index (IBI, Mlwb, or ICI) departs from the applicable
biocriterion or the upstream level of performance (Figure 2). 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 expressed as ADV/mile to
normalize comparisons between segments, sampling years, and other streams and rivers.

Causal Associations

Using the results, conclusions, and recommendations 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 streams is straightforward
- the numerical biological criteria are the principal arbiter of aquatic life use attainment and
impairment (partial and non-attainment). The rationale for using the biological criteria in the role
of principal arbiter within a weight of evidence framework has been extensively discussed
elsewhere (Karr et al. 1986; Karr 1991; Ohio EPA 1987a,b; Yoder 1989; Miner and Borton 1991,
Yoder 1991a; Yoder 1994). Describing the causes and sources associated with observed
impairments relies on an interpretation of multiple lines of evidence including water chemistry
data, sediment data, habitat data, effluent data, biomonitoring results, land use data, and the
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AREA OF DEGRADATION VALUE (ADV)
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Figure 2. Graphic illustration of the Area of Degradation Value (ADV) based on the
ecoregion biocriterion (WWH in this example). The index 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 a typical response to
a nonpoint source or combined sewer overflow impact. The blended shading
represents the overlapping impact of the point and nonpoint sources.

biological response signatures (Yoder and Rankin 1994) within the biological data itself. Thus the
assignment of principal causes and sources of impairment in this report do not represent a true
“cause and effect” analysis, but rather represent the association of impairments (based on
response indicators) with stressor and exposure indicators whose links with the biosurvey data
are based on previous research or experience with analogous situations and impacts. The
reliability of the identification of probable causes and sources is increased where many such prior
associations have been identified. The process is similar to making a medical diagnosis in which a
doctor relies on multiple lines of evidence concerning patient health. Such diagnoses are based on
previous research which experimentally or statistically linked symptoms and test results to
specific diseases or pathologies. Thus a doctor relies on previous experience in interpreting
symptoms (i.e., multiple lines from test results) to establish a diagnosis, potential causes and/or
sources of the malady, a prognosis, and a strategy for alleviating the symptoms of the disease or
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condition. As in medical science, where the ultimate arbiter of success is the eventual recovery
and the well-being of the patient, the ultimate measure of success in water resource management
is restoration of lost or damaged ecosystem attributes including aquatic community structure and
function. While there have been criticisms of misapplying the metaphor of ecosystem “health”
compared to human patient “health” (Suter 1993) here we are referring to the process for
identifying biological integrity and causes/sources associated with observed impairment, not
whether human health and ecosystem health are analogous concepts.

38



MAS/1999-12-2 Mohican River Basin TSD June 21, 2000

RESULTS AND DISCUSSION

Pollutant Loadings
Division of Surface Water

The Ohio EPA, Division of Surface Water (DSW) is responsible for the implementation of
portions of the Clean Water Act. This includes administering the National Pollutant Discharge
Elimination System (NPDES) by issuing permits to facilities that treat and dispose of
wastewater. In support of this permitting program, the DSW conducts compliance inspections,
reviews effluent monitoring data, issues Notice of Violation (NOV) letters if appropriate, and
initiates administrative action if necessary. Several facilities in the study area are regulated under
the NPDES permit system. A summary of these facilities is presented in Table 8 and several are
discussed in detail below. Pollutant loadings (kg/day) discharged from several of these facilities
were evaluated using the Liquid Effluents Analysis Processing (LEAP) system, a database that
contains self monitoring results submitted in monthly operation reports (MORs). A graphical
summary of this data for the facilities discussed below is presented in the histograms contained in
Figures 3-11. A summary of NOVs submitted to these facilities is listed in Table 9.

Table 8. NPDES regulated outfalls discharging to the Mohican River basin study area.
Facility Ohio Permit # Receiving Stream River Treatment Process
Mile
Briarwood Estates 2PY00018001 tributary to Black 58.77 extended aeration with polishing
MHP Fork lagoon
Abraxas Foundation | 2PR00076001 tributary to Black 58.77 extended aeration with sand filter
Fork
Lust Subdivision 2PG00077001 tributary to Black 53.42 extended aeration with sand filter
Fork and polishing lagoon
Copperweld 21D00002023 Tuby Run to Black 0.92 oil-water separator
Fork 53.38
Copperweld 21D00002022 Tuby Run 0.81 oil-water separator
Copperweld 21D00002020 Tuby Run 0.77 no treatment
Copperweld 21D00002021 Tuby Run 0.70 no treatment
Copperweld 21D00002005 Tuby Run 0.66 combined outfalls 601-602
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Facility Ohio Permit # Receiving Stream River Treatment Process

Copperweld 21D00002601 neutralization, thickening,
filtration, and series of
sedimentation lagoons

Copperweld 21D00002602 scale pits, oil-water separator,
cooling tower, and retention
pond with oil skimmer

Copperweld 21D00002004 Tuby Run 0.65 no treatment

Copperweld 21D00002018 Tuby Run 0.64 no treatment

Copperweld 21D00002006 Tuby Run 0.63 no treatment

Copperweld 21D00002017 Tuby Run 0.61 no treatment

Copperweld 21D00002016 Tuby Run 0.60 no treatment

Copperweld 21D00002003 Tuby Run 0.55 no treatment

Coperweld 21D00002015 Tuby Run 0.49 no treatment

Copperweld 21D00002002 Tuby Run 0.33 no treatment

Copperweld 21D00002013 Black Fork 52.10 no treatment

Copperweld 21D00002014 Black Fork 51.83 no treatment

Shelby WWTP 2PD00036001 Black Fork 50.07 secondary

Country Meadows 2PG00074001 Leatherwood Creek to | 44.85 extended aeration with sand filter

Subdivision Black Fork

Luntz Corp. 2IN00076001 Rocky Fork 15.85 retention pond with oil skimmer

Ohio Air National 2IN00189002 tributary to Rocky 155 oil-water separator

Guard Fork

Armco Inc. 21D00003001 Rocky Fork 14.95 retention pond with oil skimmer
and sedimentation lagoon

Armco Inc. 21D00003003 Rocky Fork 14.73 no treatment

Armco Inc. 21D00003004 Rocky Fork 14.70 no treatment

Armco Inc. 21D00003002 Rocky Fork 14.48 oil-water separator

Mansfield Foundary | 2INO0097003 Rocky Fork 13.84 no treatment

Mansfield Foundary | 2INO0097002 Rocky Fork 13.80 no treatment

Mansfield Foundary | 2INO0097001 Rocky Fork 13.79 series of two cooling ponds

New Artesian 2IN00063001 Touby Run 4.8 sedimentation lagoon

Ideal Electric 2IN00058001 Rocky Fork 124 no treatment
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Subd.

Facility Ohio Permit # Receiving Stream River Treatment Process

Ideal Electric 2IN00058002 Rocky Fork 124 no treatment

Stone Container 21A00001002 Rocky Fork 11.68 no treatment

Mansfield WWTP 2PE00001001 Rocky Fork 11.18 secondary

Therm-O-Disk 21500028001 tributary to Rocky 4.75 no treatment
Fork 10.70

Harp Subdivision 2PG00075001 tributary to Rocky 7.07 extended aeration with sand filter
Fork

Heatherwood Subd. | 2PG00008001 tributary to Rocky 3.90 extended aeration with sand filter
Fork 7.07

Lucas WWTP 2PB00038001 Rocky Fork 3.65 extended aeration

GMC-Fisher Body 215000450001 tributary to Clear 36.31 sedimentation lagoon

Division Fork

Brown Derby 2PR00049001 tributary to Clear 34.91 extended aeration

Roadhouse Fork

Mansfield Water 2100052001 Buck Ck to Clear 0.77 sedimentation lagoon

Treatment Plant Fork 29.28

United Technologies | 2IN00107001 tributary to Clear 28.33 air strippers
Fork

Lexington WWTP 2PB00019001 Clear Fork 27.20 series of two aerated lagoons

Griffeth Nursing 2PR00118001 tributary to Clear 24.94 extended aeration with sand filter

Home Fork

Bellville WWTP 2PB00057001 Clear Fork 19.17 rotating biological contactors

Mateer Ford Inc. 2PR00065001 tributary to Honey 1.77 extended aeration with sand filter
Ck to Clear Fork 17.15

Butler WWTP 2PA00044001 Clear Fork 13.90 rotating biological contactors

Mohican State Park | 2PP00033001 Clear Fork 5.68 extended aeration

Lodge

U.S. Army CoE- 2PN00000001 Clear Fork 491 extended aeration with sand filter

Pleasant Hill Lake

Mohican State Park | 2PP00033001 Clear Fork 3.80 extended aeration with sand filter

Campground

Mohican Youth 2PP00005001 Clear Fork 3.70 extended aeration

Center

Cinnamon Lake 2PR00009001 Muddy Fork 25.50 extended aeration with sand filter

and polishing lagoon
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Facility Ohio Permit # Receiving Stream River Treatment Process
West Salem WWTP | 3PB00053001 Muddy Fork 20.27 oxidation ditches
Ashland WTP 21W00002003 Lang Creek 1.16 sedimentation pond
Ashland WTP 21W00002002 Lang Creek 1.07 sedimentation pond
Ashland WTP 21W00002001 Lang Creek 0.98 sedimentation pond
Ashland WWTP 2PD00010001 Lang Creek 0.34 advanced secondary
Timkin Co. 21C00043001 sewer to tributary to | 1.51 oil-water separator
Jamison Ck 3.05
General Latex and 2I1R00011001 tributary to Jamison | 0.40 no treatment
Chemical Ck 0.09
Hedstrom Corp. 2IR00021001 sewer to Town Run 1.49 no treatment
Abbott Laboratories | 2IN00054001 sewer to Town Run 1.49 no treatment
BP Qil-Ashland 2IN00181001 sewer to Town Run 1.49 oil-water separator and
Bulk Plant sedimentation pond
BP Qil-Ashland 2IN00071001 Jerome Fork 10.49 sedimentation pond
Pipeline
Jeromesville WTP 21200072001 Jerome Fork 5.60 settling tank
Jeromesville WTP 21200072002 tributary to Jerome sand filter
Fork
Ashland Co. JVS 2PT00011001 tributary to Oldtown | 4.70 extended aeration with sand filter
Run
Ashland Co. 2IN00103002 tributary to Oldtown | 4.10 sedimentation pond
Landfill Run
Ashland Co. 2IN00103001 ditch to tributary to 4.10 sedimentation pond
Landfill Oldtown Run
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Table 9. Summary of NPDES Notice of Violation letters issued in the Mohican River basin

study area, 1998. (Only facilities discussed in the pollutant loadings text section were
Violations are summarized for monthly minimum concentration
(MCMN), monthly average concentration (MCAV), monthly maximum concentration
(MCMX), monthly average loading (MQAYV), and monthly maximum loading

evaluated.)

(MQMX).
Number and Type of Violation
Month Parameter MCMN MCMX MQAV MQMX
Copperweld-Shelby Division
August TSS (602) 1 2
Armco Inc.-Mansfield Operations
March zinc (001) 1 1
oil and grease (004) 1
December copper (001)
Mansfield WWTP
June pH 1
July cBODg 3 1 1
August cBODy 2 1 1
October mercury
Bellville WWTP
October pH 5
Butler WWTP
February cBODg 1 1
March cBOD; 1
April cBOD; 1 2
May cBODg 1
residual chlorine 20
June residual chlorine 20
July residual chlorine 23
August residual chlorine 21
September residual chlorine 21
October residual chlorine 22
Ashland WWTP
July dissolved oxygen 1
fecal coliform 1
October zinc 1 1
lead 1
November zinc 1
lead 1
copper
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Shelby WWTP

The City of Shelby wastewater treatment plant (WWTP), Ohio EPA permit # 2PD00036, is
located at 3626 London East Rd., Shelby, Ohio. The current permit became effective on 13
September, 1996 and expires on 31 March, 2001. The activated sludge plant was originally
constructed in 1955 to provide secondary sewage treatment at a design flow of 1.5 million gallons
per day (MGD). The plant eventually became severely overloaded in part due to excessive
inflow and infiltration in the collection system. Frequent bypasses and permit violations led to a
major plant expansion that was completed in 1988. Treatment includes an influent bypass, 2.0
million gallon flow equalization lagoon, comminutor, aerated grit chamber, two primary clarifiers,
primary bypass, four aeration tanks, two secondary clarifiers, chlorination, post aeration, and
dechlorination. Sludge is anaerobically digested, dried on beds, and land applied at agronomic
rates under an approved sludge management plan. The facility does not operate under an Ohio
EPA approved pretreatment program. Approximately 6.5% of the hydraulic load is from
industrial sources. Final effluent from the facility discharges to the Black Fork at river mile (RM)
50.07. The collection system is comprised of 100% separate sewers and has no lift stations.
Approximately 5% of the service area does not have sewers. The average design capacity of the
facility is 2.5 MGD, the hydraulic capacity is 5.0 MGD, and the annual average discharge is 2.0
MGD. Ohio EPA conducted 48-hr. acute screening bioassays at the Sheloy WWTP as part of a
toxics evaluation in conjunction with permit reissuance in 1998. Grab and composite derived
outfall 001 effluents and Black Fork upstream and in the acute (near-field) mixing zone were
evaluated using the fathead minnow Pimephales promelas and daphnid Ceriodaphnia dubia as
test organisms. Effluent is considered to be acutely toxic if 20%, or more, of either species of
test organism in 100% effluent exhibits any combination of mortality, immotility, or loss of
equilibrium. Test results are invalid if more than 10% of either species of test organism in the
control exhibits the adverse effects. When sufficient adverse effects occur to determine a median
lethal concentration (LC50) or a median effect concentration (EC50), P. promelas and C. dubia
static-acute definitive toxicity tests are initiated using a 24-hr composite derived effluent sample.
Bioassay number 98-2025-NW was conducted in March, 1998. Test results concluded that
outfall 001 effluents were not acutely toxic. Fathead minnow mortality was 5% in the mixing
zone. C. dubia mortality was 5% in the Black Fork upstream sample. No other mortality or
adverse acute effects occurred. Bioassay number 98-2067-NW was conducted in May, 1998.
Test results concluded that outfall 001 effluents were not acutely toxic. Fathead minnow
mortality was 5% in the Black Fork upstream and mixing zone samples and 10% in the effluent
composite. No other mortality or adverse acute effects occurred.

Loading trends from outfall 001 are displayed in Figure 3. The expansion completed in 1988 is

somewhat represented in the graphs, especially regarding BOD5 and suspended solids. It is
suspected that the reason more noticeable changes in effluent quality did not occur is because of
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and ammonia-N loadings to the Black Fork Mohican River by the Sheloy WWTP,

1976-1998.
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the availability of an influent bypass. Although no permit violations were documented in 1998,
there is a significant concern for these raw bypasses. The facility reported raw bypasses totaling
34.3 million gallons during 1998. No primary bypasses were reported.

Copperweld-Shelby Division (f.k.a. Ohio Steel Tube)

Copperweld-Shelby Division, Ohio EPA permit # 21D00002, is located at 132 W. Main St.,
Shelby, OH. The current permit became effective on 1 November, 1996 and expires on 28
October, 2001. The facility manufactures welded and seamless steel tubing. Manufacturing
processes include hot forming, acid pickling, alkaline cleaning, and cold forming. Treated process
effluent discharges to Tuby Run at RM 0.66 from outfall 005. Tuby Run is confluent to the
Black Fork at RM 53.38. Outfall 005 includes the combined flows from internal outfalls 601 and
602. Qutfall 601 consists of caustic and acidic wastewater and boiler blowdown. It is treated at
the industrial wastewater treatment plant (IWWTP) by neutralization, gravity thickening, and
pressure filtration and pumped to a series of four 1.0 million gallon settling lagoons. The effluent
is allowed to counter flow by gravity through at least two lagoons at all times and discharges
from a stand pipe to outfall 005. Outfall 602 consists of recirculation mill water, contact cooling
water, non-contact cooling water, and stormwater. This wastewater is treated by scale pits, an
oil-water separator, and cooling tower and discharged to the west pond, which is a 7.0 million
gallon lagoon equipped with an oil skimmer. Much of this water is re-used; however, if
necessary, the west pond overflows to a 1.0 million gallon pond which has a stand pipe overflow
to outfall 005. The remaining permitted outfalls discharge stormwater. Outfalls 002-004, 006,
and 020 discharge stormwater to Tuby Run from the plant # 1 grounds without treatment.
Outfalls 015, 016, 018, and 021 discharge stormwater to Tuby Run from the plant # 1 roadway
without treatment. Outfall 017 discharges stormwater to Tuby Run from the IWWTP grounds
without treatment. Outfall 022 discharges to Tuby Run from the plant # 2 stormwater detention
pond after passing through oil and grit separators and receives flow from deleted outfalls 007-
011. Outfall 023 discharges to Tuby Run from the plant # 2 stormwater retention pond after
passing through an oil and grit separator and receives flow from deleted outfalls 012 and 019. All
sanitary waste is discharged to the City of Shelby sanitary collection system.

Copperweld operated a landfill for the disposal of neutralized sulfuric acid pickle liquor sludge
along the right (east) bank of the Black Fork downstream from Spring St. (RMs 52.18-51.83)
from 1943-1968. The facility estimated that approximately 24 million gallons of sludge was
disposed in the landfill (a.k.a. "ferrous park™). A remediation project was performed at the site
to minimize future impacts to the Black Fork. This included stabilizing the stream bank by
grading the slope and placing rock, installing a clay cutoff wall (1100 ft. long x 17 ft. deep x 3 ft.
thick) to prevent groundwater seepage, and stabilizing the top of the landfill by grading and
installing an impermeable cap. This project was completed on September 24, 1991. Outfalls 013
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and 014 discharge stormwater to the Black Fork from the ferrous park grounds without
treatment.

Ohio EPA conducted 48-hr. acute screening bioassays at Copperweld as part of a toxics
evaluation in conjunction with permit reissuance in 1998. Grab and composite derived outfall
005 effluents and Tuby Run upstream and in the acute mixing zone were evaluated using the
fathead minnow Pimephales promelas and daphnid Ceriodaphnia dubia as test organisms.
Bioassay number 98-2024-NW was conducted in March 1998. Test results concluded that
outfall 005 effluents were not acutely toxic. Fathead minnow mortality was 5% in the effluent
composite sample. C. dubia mortality was 5% in both effluent grabs and 10% in the composite.
No other mortality or adverse effects occurred. Bioassay number 98-2065-NW was conducted in
May 1998. Test results concluded that outfall 005 effluents were not acutely toxic. Fathead
minnow mortality was 5% in the effluent composite and Tuby Run upstream samples. C. dubia
mortality was 15% in the composite sample.

Loading trends from outfall 005 are displayed in Figure 4. Most load rates appear to only
fluctuate with discharge. There does appear to be an improvement in zinc removal beginning
around 1993. Improvements in oil and grease removal occurred in 1996. The only permit
violation documented in 1998 was for suspended solids during August at outfall 602 (Table 9).

Armco Inc.-Mansfield Operations (f.k.a. Empire Detroit Steel)

Armco Inc.-Mansfield Operations, Ohio EPA permit # 21D00003, is located at 913 Bowman St.,
Mansfield, OH. The current permit became effective on 1 November, 1995 and expires on 31
March, 2000. The facility uses scrap steel to manufacture carbon, silicon, and stainless steel
coils and sheets. Scrap steel is melted in two electric arc furnaces in the melt shop, which
includes a continuous caster that casts the melted steel into slabs. The slabs are reheated, rolled
into strips, and wound into coils in the hot strip mill. The coils are then transferred to the cold
strip mill for pickling and cold rolling. Raw water used at the facility includes sources from
wells, the Rocky Fork, and City of Mansfield municipal supply. Oily water emulsions are sent
to the oil cracking and evaporator plant to separate the mixture and recover the waste oil.
Wastewater from this process is discharged to the municipal sewer. Pickle line rinse water is
pretreated and either discharged to the municipal sewer or transported off site for deep well
disposal. A water recirculation reservoir receives contact cooling water from the hot strip mill
through a series of underground pipes. Oil is skimmed and stored in an adjacent pond and the
remaining water is recycled to the hot strip mill. Waste oil is sold to a refiner and solids are
hauled to a landfill. There are four outfalls which discharge to the Rocky Fork Mohican River.
Outfall 001 contains blowdown from the hot strip mill and continuous caster, non-contact
cooling water from the electric arc furnace, and stormwater and discharges at RM 14.95. This
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water is retained in a series of two sedimentation lagoons before discharge. Outfall 002 contains
non-contact cooling water from the annealing furnace and DX machine in the cold mill, blowdown
from the oil cracking plant, and stormwater and discharges to the Rocky Fork at RM 14.48. This
water passes through an oil and water separator before discharge. Outfall 003 contains boiler and
skimmer blowdown from the plant boiler house and overflow from the main office pond and
discharges to the Rocky Fork at RM 14.73 without treatment. Outfall 004 contains overflow
from the cold mill, non-contact cooling water from the boiler house air compressor, and
stormwater and discharges to the Rocky Fork at RM 14.70 without treatment.

Ohio EPA conducted 48-hr. acute screening bioassays at Armco as part of a toxics evaluation in
conjunction with permit reissuance in 1998. Grab and composite derived outfall 002 effluents
and Rocky Fork upstream and in the acute mixing zone were evaluated using the fathead minnow
Pimephales promelas and daphnid Ceriodaphnia dubia as test organisms. Bioassay number 98-
2074-NW was conducted in June, 1998. Test results concluded that outfall 002 effluents were
acutely toxic to fathead minnows. Fathead minnow mortality was 10 and 15% in the effluent
composite and day 2 grab samples, respectively, with seventeen fish in the composite and one in
the grab sloughing from the gills. The day 1 effluent grab and Rocky Fork samples were not
acutely toxic to fathead minnows. No C. dubia died or displayed adverse effects in any of the
samples assessed. The fathead minnow definitive bioassay results indicated that effluent toxicity
decreases over time. The 24-hr. EC50 was 83% and an EC50 could not be calculated for
exposure times greater than 48 hrs. because less than half the fish were affected. Bioassay
number 98-2094-NW was conducted in July, 1998. Test results concluded that outfall 002
effluents were not acutely toxic.

Combined loading trends from outfalls 001-004 are displayed in Figure 5. The removal of
pretreated wastewater from the oil cracking unit that historically discharged internally to outfall
002 has improved effluent quality. Combined loadings of oil and grease and suspended solids
both exhibit a decreasing trend beginning around 1994. The only permit violations documented in
1998 were for zinc at outfall 001 and oil and grease at outfall 004 in March and copper at outfall
001 in December (Table 9).

Mansfield WWTP

The City of Mansfield WWTP, Ohio EPA permit # 2PE00001, is located at 385 S. Illinois Ave.,
Mansfield, OH. The current permit became effective on 1 November, 1995 and expires on 31
March, 2000. Sewage treatment facilities were first introduced to Mansfield when a primary
plant was constructed in 1901. It was upgraded in 1915 to include Imhoff tanks, trickling filters,
and secondary clarifiers. An activated sludge plant was constructed to provide secondary
treatment at a design flow of 4.5 MGD in 1937. This facility eventually became overloaded due
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Figure 5. Median and 95th percentile annual suspended solids, oil and grease, copper
loadings and flow to the Rocky Fork Mohican River by the Armco Inc. 001-004
outfalls, 1976-1998.

to rapid growth, combined sewers, and excessive inflow and infiltration in the collection system.
In 1960 an expansion was completed and this increased plant capacity to 15.0 MGD. Facilities
remained unchanged until 1982, when construction of the Phase | project began. This mainly
improved sludge handling with the addition of screening prior to the digesters. The Phase Il
project involved a major rehabilitation and separation of the collection system. Most of these
upgrades were completed by 1987. Treatment includes an influent bypass, two bar screens, an
aerated grit tank, 5.0 million gallon flow equalization basin, two preaeration tanks, two primary
clarifiers, primary bypass, eight aeration tanks, three secondary clarifiers, chlorination, and
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dechlorination. Sludge is anaerobically digested and dewatered prior to disposal at an on site
stockpile area. Runoff from this area is collected and pumped to the WWTP headworks. The
facility operates under an Ohio EPA approved pretreatment program implemented in 1984.
Approximately 20% of the hydraulic load is from industrial sources. Final effluent discharges to
the Rocky Fork Mohican River at RM 11.18. The collection system is comprised of 100%
separate sewers and has nine lift stations. The average design capacity of the facility is 15.0
MGD, the hydraulic capacity is 25.0 MGD, and the annual average discharge is 10.5 MGD.

Ohio EPA conducted 48-hr. acute screening bioassays at the Mansfield WWTP as part of a
toxics evaluation in conjunction with permit reissuance in 1998. Grab and composite derived
outfall 001 effluents and Rocky Fork upstream and in the acute mixing zone were evaluated using
the fathead minnow Pimephales promelas and daphnid Ceriodaphnia dubia as test organisms.
Bioassay number 98-2028-NW was conducted in March, 1998. Test results concluded that
outfall 001 effluents were not acutely toxic. No mortality or any other adverse acute effects
occurred to either test organism in any of the samples submitted. Bioassay number 98-2071-NW
was conducted in June, 1998. Test results concluded that outfall 001 effluents were not acutely
toxic. C. dubia mortality was 85 and 95% in the upstream and mixing zone, respectively. No
other mortality or adverse acute effects occurred.

Loading trends from outfall 001 are displayed in Figure 6. Treatment improvements due to
upgrades completed in 1987 are well documented in the graphs. Loads for BOD5, ammonia, and
suspended solids particularly showed significant decreases. Several permit violations were
documented in 1998, especially regarding cBODS5 in July and August (Table 9).

Lucas WWTP

The Village of Lucas WWTP, Ohio EPA permit # 2PB00038, is located on Broad St., Lucas, OH.
The current permit became effective on 1 February, 1995 and expired on 31 January, 2000. The
Sewage treatment facility began as a primary treatment plant was constructed in 1954. This
plant was subsequently replaced with the existing facility in 1987. Treatment includes a
comminutor, bar screen bypass, 40,000 gallon flow equalization tank, two extended aeration
tanks, two final clarifiers, and ultraviolet disinfection. The stormwater tank receives flows in
excess of 0.216 MGD and bypasses in excess of 0.507 MGD. Bypasses occasionally occurred
due to excessive inflow and infiltration in the collection system. All overflows combine with
outfall 001 effluent prior to discharge. Sludge is aerobically digested, dried on beds, and land
applied at agronomic rates under an approved sludge management plan. Final effluent discharges
to the Rocky Fork at RM 3.65. The collection system is comprised of 100% separate sewers
and has two lift stations, one which contains a bypass. The average design capacity of the
facility is 0.096 MGD, the hydraulic capacity is 0.507 MGD, and the annual average
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discharge is 0.076 MGD.

Loading trends from outfall 001 are displayed in Figure 7. Treatment improvements due to the
renovation completed in 1987 is well represented in the graphs. Loadings and discharge rates
appear to be increasing significantly in recent years and this should be monitored closely to
ensure the facility is not being overloaded. No permit violations were documented in 1998.
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Lexington WWTP

The Village of Lexington WWTP, Ohio EPA permit # 2PB00019, is located at 205 S. Mill St.,
Lexington, OH. The current permit became effective on 1 July, 1995 and expires on 27 July,
2000. Sewage treatment facilities were first introduced to Lexington when an Imhoff tank,
trickling filter, and secondary clarifier were constructed in 1954. This plant was subsequently
replaced with the existing facility in 1969. Treatment includes a series of two aerated waste
stabilization lagoons with chlorination and dechlorination. Final effluent discharges to the Clear
Fork at RM 27.20. The collection system is comprised of 100% separate sewers and has one lift
station, which has no bypass or overflow. Approximately 2% of the service area does not have
sewers. The average design capacity of the facility is 0.678 MGD and the annual average
discharge is 0.550 MGD.

Loading trends from outfall 001 are displayed in Figure 8. Since there have been no major
upgrades to the facility during the monitoring period, no increasing or decreasing trend in loadings
is apparent. Peak flows occasionally exceed design criteria, but this does not appear to result in
permit violations, since none were documented in 1998.

Bellville WWTP

The Village of Bellville WWTP, Ohio EPA permit # 2PB00057, is located at 199 S. School St.,
Bellville, OH. The current permit became effective on 1 August, 1996 and expires on 28 July,
2001. Sewage treatment facilities were first introduced to Bellville in 1937 and this plant was
replaced with the existing facility in 1978. Treatment includes an influent bypass, comminutor,
bypass bar screen, two primary clarifiers, two rotating biological contactors (RBCs), two
secondary clarifiers, and ultraviolet disinfection. The RBCs installed in 1978 never operated
properly and failed in February 1984. The facility continued to operate in a primary treatment
mode until new RBCs went on line in 1987. Ultraviolet disinfection facilities were installed in
1992. Sludge is aerobically digested, hauled, and land applied at agronomic rates under an
approved sludge management plan. Sludge handling facilities were upgraded from two anaerobic
digesters in 1994. Final effluent discharges to the Clear Fork at RM 19.17. The collection
system is comprised of 100% separate sewers and has three lift stations, none of which contain
bypasses or overflows. The average design capacity of the facility is 0.330 MGD, hydraulic
capacity is 0.825 MGD, and annual average discharge is 0.189 MGD.

Loading trends from outfall 001 are displayed in Figure 9. Treatments improvements due to the
installation of new RBCs in 1987 is well documented in the graphs. It is also evident that the
facility was only operating in a primary treatment mode from late 1984 to early 1987. The
sludge handling upgrade is most
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Figure 8. Median and 95th percentile annual BODs, suspended solids, ammonia-N,

phosphorus, nitrate loadings and flow to the Clear Fork Mohican River by the

Lexington WWTP, 1976-1998.
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notable by the decrease of ammonia loadings. The only permit violations documented in 1998
were for pH in October (Table 9).

Butler WWTP

The Village of Butler WWTP, Ohio EPA permit # 2PA00044, is located on S.R. 95 East, Butler,
OH. The current permit became effective on 2 January, 1995 and expires on 31 December, 2000.
Sewage treatment facilities were first introduced to Butler in 1956 and this plant was replaced
with the existing facility in 1982. Treatment includes a comminutor, bypass bar screen, two
27,200 gallon aerated flow equalization tanks, Imhoff tank (used as primary unit), primary
clarifier, two RBCs, two secondary clarifiers, and chlorination. The stormwater tanks receive
flows in excess of 0.20 MGD and bypass in excess of 0.30 MGD. Bypasses occasionally occur
due to excessive inflow and infiltration in the collection system. Sludge is aerobically digested,
dried on beds, and land applied at agronomic rates under an approved sludge management plan.
Final effluent discharges to the Clear Fork at RM 13.90. The collection system is comprised of
100% separate sewers and has one lift station. The average design capacity of the facility is 0.12
MGD, the hydraulic capacity is 0.30 MGD and the annual average discharge is 0.16 MGD.

Loading trends from outfall 001 are displayed in Figure 10. Treatment improvements due to the
expansion completed in 1982 is well documented in the graphs. It is also evident that peak flows
exceed the hydraulic capacity of the facility. Numerous permit violations for residual chlorine
were documented in 1998 and are summarized in Table 9. The facility is currently investigating
the feasibility of a dechlorination unit to alleviate these violations. Several violations for cBOD5
were also documented.

Ashland WWTP

The City of Ashland WWTP, Ohio EPA permit # 2PD00010, is located at 865 U.S. 42, Ashland,
OH. The current permit became effective on 1 November 1995 and expired on 1 October, 1999.
A trickling filter plant was constructed to provide secondary treatment at a design flow of 1.28
MGD in 1940. This plant was expanded to a design capacity of 2.5 MGD in 1957. Another
improvement project converted the plant to an advanced treatment facility utilizing the trickling
filter-solids contact process in 1989. Treatment includes an influent bypass, bar screens, aerated
grit chamber, two aerated flow equalization tanks, four primary clarifiers, primary bypass, two
trickling filters, three solids contact chambers, two secondary clarifiers, ultraviolet disinfection,
and cascade aeration. The stormwater tanks receive flows in excess of 10.0 MGD and bypass in
excess of 15.0 MGD. Sludge is stabilized using hydrated lime, dewatered using belt filter
presses, and land applied at agronomic rates under an approved sludge management plan. The
facility operates under an Ohio EPA approved pretreatment program implemented in 1984.
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Figure 10. Median and 95th percentile annual BODs, suspended solids, ammonia-N,

phosphorus, nitrate loadings and flow to the Clear Fork Mohican River by the
Butler WWTP, 1976-1998.

Final effluent discharges to Lang Creek at RM 0.34. The collection system is comprised of 100%
separate sewers and has 13 lift stations, which have no bypasses and three overflows (SSOs).
Approximately 1% of the service area does not have sewers. The average design capacity of the
facility is 10.0 MGD, the hydraulic capacity is 15.0 MGD, and the annual average discharge is
3.8 MGD.

Ohio EPA conducted 48-hr. acute screening bioassays at the Ashland WWTP as part of a toxics
evaluation in conjunction with permit reissuance in 1998. Grab and composite derived outfall
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001 effluents and Lang Creek upstream and in the acute mixing zone were evaluated using the
fathead minnow Pimephales promelas and daphinid C. dubia as test organisms. Bioassay
number 98-2032-NW was conducted in March, 1998. Test results concluded that outfall 001
effluents were not acutely toxic. No mortality or any other adverse acute effects occurred to
either test organism in any of the samples tested. Bioassay number 98-2063-NW was conducted
in May 1998. Test results concluded that outfall 001 effluents were not acutely toxic. No
mortality or any other adverse acute effects occurred to either test organism in any of the
samples submitted.

Loading trends from outfall 001 are displayed in Figure 11. Treatment improvements due to the
expansion completed in 1989 is well documented in the graphs. Loads of BOD5, ammonia, and
suspended solids all declined significantly after the expansion went on line. A steadily increasing
trend in discharge rate was also indicated, likely due to sewer extensions and the addition of
industrial pretreatment sources. Several permit violations for metals were documented in 1998
and are summarized in Table 9. They were likely due to loadings from pretreatment industries.
The city has pursued administrative activity under the authority of its pretreatment program in
an attempt to eliminate these violations. There is a significant concern for the frequency of
bypasses from the equalization basins. The facility reported bypasses totaling a duration of 174
hours in 1998. The overflow is located just upstream from outfall 001.

Division of Hazardous Waste Management

The Ohio EPA Division of Hazardous Waste Management (DHWM) is responsible for the
implementation of the Resource Conservation and Recovery Act (RCRA). The division regulates
facilities that treat, store, and dispose of hazardous wastes (TSDFs) and facilities that generate
and temporarily store wastes through a permit, inspection, and enforcement action process.
There are no TSDFs in the Mohican River Watershed study area. Facilities are characterized as
large quantity generators (LQG) if they generate > 1000 kg of waste per month, small quantity
generators if they generate 100-1000 kg per month, and conditionally exempt generators if they
generate < 100 kg per month. There are a total of 420 facilities classified as hazardous waste
handlers in Richland and Ashland counties, of which 61 are considered LQG. Many are located
in the cities of Mansfield, Ashland, and Shelby and include Armco, Therm-O-Disk, Ashland
Chemical, Abbott Labs, and Copperweld. Any of these handlers have the potential to impact
stream ecology if its wastes are improperly managed. Facilities determined to be out of
compliance during an inspection are issued a notice of violation letter that contains terms and
conditions required to return to compliance. Common violations include failure to amend
contingency plans, properly train employees, inspect and maintain emergency equipment and
storage areas, properly label containers, etc. These are the types of violations that can cause a
stream impact if an accidental spill or other catastrophic event occurs.

59



Mohican River Basin TSD June 21, 2000

MAS/1999-12-2

10

Flow (mgd)

50th %ile

50th %ile

95th %ile

1000

10

(Rep/B>) spijos papuadsns

Flow (mgd)

50th %ile

95th %ile

5

cBOD displayed 1987-1998

50th %ile

95th %ile

1600

1200 A

©
(kep/Bx) °aog

8661
L66T
966T
S66T
66T
€66T
2661
T66T
0661
6861
886T
1867
9861
G861
861
€861
2861
1861
086T
6.6T
86T
L1167
96T

Year

Year

Flow (mgd)
o
— oo} © < ~N
L L L L L L L L
22
5 .
£ £ s
o n .
n o H
- S,
y
H
no
)
H
K
-s
29
5
£ c -
A
n o
om >
-
T T T T
o o o o o o
o o o o o o
© n < [32] N -
(Kep/Bx) snioydsoyd
Flow (mgd)
o
-
L0
5
<<
85
n o
29
5
<<
88
n o
om
T T T T 1
o o o o o
[Te] o n o wn
N N - —

(Rep/Bx) N-eluowwy

Year

Year

Flow (mgd)

95th %ile

50th %ile

95th %ile

2

3

©
o
@
=
&
o
@
—
°
o
>
k)
=4
2
S
z
o
P4
+
o
P4

500

T
o
o
™

(Rep/B¥) N-sremN

400
200 -

8661
L66T
966T
S66T
66T
€66T
66T
T66T
0661
6861
886T
186T
986T
G86T
¥86T
€861
2861
861
086T
66T
86T
LL6T
96T

Year

Figure 11. Median and 95th percentile annual BODs, suspended solids, ammonia-N,

phosphorus, nitrate loadings and flow to Lang Creek by the Ashland WWTP,

1976-1998.
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Division of Solid and Infectious Waste Management

The Ohio EPA Division of Solid and Infectious Waste Management (DSIWM) regulates the
disposal of solid waste, construction and demolition waste, and infectious waste. The division
reviews permits for new landfills and expansions of existing sites, transfer stations, and solid
waste composting facilities, oversees the county solid waste planning process, and provides
assistance and oversight to county health department solid waste programs. Facilities located in
the study area that fall under regulation are discussed below. Prior to Ohio EPA regulatory
authority there were several municipal, township, and private dumps active in the study area.
These facilities accepted a variety of industrial, commercial, and residential wastes and did not
operate under current siteing and closure requirements. Most of these sites closed around 1969.
A list of known dumps is presented in Table 10. Testing conducted at the Ashland County sites
in 1994 and 1995 indicated that no explosive gas hazard is present.

Richland Co. Landfill

The Richland Co. Landfill is a 133 acre site located in Mansfield. The site is bordered by Cairns
Rd. to the south, Crall Rd. to the north, and Lahm Municipal Airport to the east. The facility
began operation in 1970 and accepted both municipal and industrial waste, some of which were
later characterized as hazardous under RCRA. These wastes were commingled until about 1980,
when the facility began to dispose hazardous wastes in two distinct cells. This continued until
1986 when the two cells were certified closed. Solid waste disposal continued until 1988. The
remaining acreage was used to dispose construction and demolition debris and was certified
closed in 1993. Groundwater monitoring indicates several metals and VOCs are elevated above
background and that leachate migration down gradient of the landfill is occurring. Surface drainage
is to the Rocky Fork.

Noble Rd. Landfill

The Noble Rd. Landfill is a 288 acre site located in Butler Township, Richland County. This is
an active site bordered by Noble Rd. to the north, Fowler Woods Nature Preserve to the east, and
is about one-half mile east of S.R. 13. A Permit-To-Install (PTI) was issued by the Ohio EPA in
May 1994 which allowed for placement of solid waste within 102 of the 288 acres available at
the site. The landfill siteing, design, and construction comply with best available technology,
including a bottom liner consisting of recompacted soil in combination with a geosynthetic liner, a
leachate collection and management system, a recompacted soil cap system, explosive gas venting
and monitoring, surface water management, groundwater monitoring, and post-closure care. The
facilities projected life expectancy is approximately 34 years. Surface drainage is to the Black
Fork via Whetstone Creek.
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Dump Location

Black Fork
Blooming Grove Twp. S.R. 603 and T.R. 224
Butler Twp. S.R. 13 and T.R. 246
Franklin Twp. C.R.232and T.R. 234
Weller Twp. T.R. 89 and T.R. 249
Mifflin Twp. C.R. 293 and T.R. 296
Sharon Twp. S.R.61land T.R. 61
City of Shelby C.R. 191 and C.R. 58
Jackson Twp. C.R. 90 and T.R. 208

Village of Shiloh

Rocky Fork

Monroe Twp.
City of Mansfield

Clear Fork

Worthington Twp.

Jefferson Twp.
Perry Twp.
Washington Twp.
Troy Twp.
Sandusky Twp.

Jerome Fork

Orange Twp.
City of Ashland

Village of Jeromesville

Vermillion Twp.

Muddy Fork

Jackson Twp.
Perry Twp.

S.R.

S.R.

603 and C.R. 50

39and T.R. 355

Cairns Rd.

S.R.
S.R.
C.R.
S.R.
T.R.
C.R.

S.R.
u.s.
S.R.
T.R.

C.R.
C.R.

97 and T.R. 381
97 and C.R. 341
27 and C.R. 121
13 and T.R. 324
325and T.R. 130
47 and T.R. 173

58 and C.R. 1175

42 and Cleveland Ave.
89 and C.R. 30-A
2104 and T.R. 585

800 and T.R. 251
175 and T.R. 1550
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Table 10. Approximate location and sub-basin of closed dumps operated in the Mohican River
Watershed study area prior to Ohio EPA regulation.
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Ashland Co. Landfill

The Ashland Co. Landfill is a 195 acre site located in Vermillion Township, Ashland County.
The site is bordered by C.R. 1754 to the north and C.R. 655 to the east. It was in operation from
1974-1997. Post-closure activities at the site include clay cap maintenance, leachate management,
groundwater monitoring, and explosive gas monitoring. Surface drainage is to the Jerome Fork via
Oldtown Run.

Division of Emergency and Remedial Response

The Ohio EPA Division of Emergency and Remedial Response (DERR) oversees cleanups at
sites active prior to RCRA based on the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 (CERCLA), as amended by the Superfund
Amendments and Reauthorization Act of 1986 (SARA). This law provides broad authority to
investigate and remediate otherwise uncontrolled hazardous waste sites. A master sites list
(MSL) for Ohio was compiled to ensure that investigations were conducted at these unregulated
sites. Sites located in the study area are discussed below.

Armco Inc.- Mansfield Operations (f.k.a. Empire-Detroit Steel)

The Armco facility is located at 913 Bowman St., Mansfield, OH. The facility consists of a steel
plant located on a 787 acre parcel of land that has been in operation since circa 1900. Armco is a
secondary steel plant that utilizes scrap steel, steel ingots, and coke to produce its final product.
It does not have primary steel production capabilities, which would include coke oven and blast
furnace facilities. Environmental concern is associated with electric arc furnace dust, waste pickle
liquor, cooling water, and coke and slag storage piles. Between 1964 and 1980, the electric arc
furnace dust was landfilled in the northeast section of the facility property. It is now hauled off-
site and landfilled. Between 1968 and 1970 approximately 11 million gallons of spent pickle
liquor was injected into an on site disposal well. This well was abandoned and filled with cement
and an acid recovery system is now operated to handle this waste. Coke and slag by-product are
stored in large uncovered piles before either being used in the refining process or sold as fill. The
facility was classified as an unpermitted TSDF from 1989 until it underwent a RCRA closure in
1995. Several spills affecting the Rocky Fork have recently occurred, including 50 gallons of
emulsified rolling oil on January 15, 1981, 200 gallons of emulsified oil on May 31, 1985, 100-
200 gallons of sulfuric acid in July 1988, and 100-200 gallons of oil and 11,000 gallons of waste
acid in October 1988. Soil sampling has revealed elevated concentrations of volatile organic
compounds (VOCs), polynuclear aromatic hydrocarbons (PAHS), polychlorinated biphenyls
(PCBs), and metals at the facility. Groundwater monitoring has detected elevated concentrations
of trichloroethene (TCE), tetrachloroethene or perchloroethene (PCE), and chloroform.
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Lincoln Fields

The Lincoln Fields site is located in a residential and commercial area of Madison Township,
Richland County. The Lincoln Fields Water Cooperative served a small organization of homes
here with drinking water supplied from wells. The wells were closed in 1993 when high levels of
TCE, PCE, cis-1,2-dichloroethene (DCE), and 1,1,1-trichloroethane (TCA) were detected in
routine samples collected to comply with Safe Drinking Water Act requirements.

City of Mansfield Landfill

The City of Mansfield Landfill site is a 44 acre parcel located in Madison Township, Richland
County. The site is bordered by Cairns Rd. to the north and Harrington Memorial Rd. to the
east and is just to the south of the former Richland County landfill. It was in operation from
1953 to 1976 and accepted municipal and industrial waste. Waste was reportedly buried in
trenches ranging from 5 to 10 ft. deep. A major underground fire burned at the site for more than
2 years during the 1970s. The migration of explosive gas has been a major concern in the past.
Surface drainage is to the Rocky Fork.

Mansfield Products Co.

The Mansfield Products site is located at 246 E. 4th St., Mansfield, OH. The facility was
originally used to manufacture stoves and from 1936 to 1990 was used to manufacture washers,
dryers, and other home appliances. White Consolidated Industries purchased the Mansfield
Products site from Westinghouse Electric Corporation in 1975 and operated the facility until it
was closed in 1990. The majority of the site is now owned by Mansfield Commerce Center and
is used for packaging and warehousing. Manufacturing operations included milling aluminum,
chemical etching, electroplating, alkaline phosphate washing, painting, enamel coating, and
assembly. Chemicals used in the process included nickel, chromium, zinc, copper, sodium
cyanide, chromic acid, sulfuric acid, paints, enamel, and polypropylene pellets. Environmental
concern is associated with contaminants contained in contact and non-contact process waters and
stormwater discharged to the adjacent Rocky Fork. The contact wastewater was discharged
untreated until the construction of an on site industrial wastewater treatment plant in 1960 and
an NPDES permit was not issued until 1976. Remedial activities at the site have included the
closure of a cyanide pot and storage pit in 1990, removal of ten underground storage tanks used
to contain solvents, fuels, and oils and the removal of associated contaminated soil in 1988, and a
groundwater recovery system in 1990. A screening site inspection conducted in 1990 revealed
elevated concentrations of PCBs (arochlor-1260), PAHs, and metals in soil and sediment
samples.
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Ohio Air National Guard- 179th Tactical Air Wing

The Ohio Air National Guard facility is located at 1947 Harrington Memorial Rd., Mansfield,
OH. The facility has used hazardous materials and generated small amounts of waste during
mission oriented operations and maintenance since 1948. Some of these operations include
maintenance of aircraft, ground equipment, and vehicles and petroleum lubricant management and
distribution. Hazardous materials handled include waste oil, paints, thinners, strippers, and
solvents. Several areas of concern include sites where fire training was conducted using waste
fuels and solvents, drum storage areas, and locations of fuel and oil spills. Surface drainage is to
the Rocky Fork.

Ohio Brass Co.

The Ohio Brass site is located at 380 N. Main St., Mansfield, OH. The facility closed in 1984
and a portion was purchased by Mansfield Ferrous Castings. Production included melting,
casting, machining, and galvanizing of brass, aluminum, and steel. Stormwater and non-contact
cooling water was discharged to both the Rocky Fork and Tuby Run from several permitted
outfalls.

Omni Source Corp.

The Omni Source facility is located at 1500 Old Bowman Rd., Mansfield, OH. It recycles
various types of scrap metal, including steel, ferrous, aluminum, and copper. A metal shear is
operated at the site and leakage of hydraulic fluid is collected in an oil water separator. The fluid
is routinely hauled off-site, although there is potential for material to overflow into the Rocky
Fork during storm events.

Prestolite Electric (f.k.a. Allied Signal)

The Prestolite Electric site is located at 1125 National Pkwy., Mansfield, OH. Prestolite
purchased the facility from Allied Corp. in 1986. The facility manufactured and assembled
solenoids, contactors, and electronic equipment. A solvent containing TCA was stored and used
in the plant for parts cleaning, along with a detergent containing phosphoric acid. Spent fluids
were reportedly disposed in small quantities on plant property adjacent to the buildings. These
compounds have been detected at elevated levels in monitoring wells and soil samples. Surface
drainage is to a tributary of Tuby Run, which flows into the Rocky Fork.
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United Technologies (f.k.a. Hamilton Standard)

The United Technologies site is located at 147 Plymouth St., Lexington, OH. Stevens
Manufacturing originally constructed the facility in 1954 for metals machining and component
fabrication.  Hamilton Standard Controls, Inc. manufactured and assembled -electronic
components at the facility until 1988 when it was sold to Stemco Sensors and Switches, Inc. An
active production facility was operated at the site by the Columbus Electric Manufacturing
Company until November 1995. The building is currently used as a warehouse. Sometime
around 1987 elevated levels of TCE, PCE, and DCE were detected in samples from two
groundwater wells used to supply non-contact cooling water. Subsequently, two air stripper
towers were installed to treat the groundwater before it is discharged to a tributary of the Clear
Fork.

Ashland Chemical Co.- Specialty Polymers and Adhesives Facility

The Ashland Chemical facility is located at 1745 Cottage St., Ashland, OH. It manufactures
specialty adhesives and sealants for the automotive, roofing, and construction industries. It was
originally constructed by the Goodyear Tire and Rubber Co. in 1969 and was purchased by
Ashland Chemical in 1984. Contaminant sources at the site include a hazardous waste container
storage area, an above ground storage tank farm, and several leach beds used to treat stormwater.
Ashland Chemical upgraded the gravel based tank farm used to store raw materials in 1987 by
constructing an impervious concrete base and containment diking. It was during this activity that
solvent contamination was identified in the underlying soils. The hazardous waste storage area
was certified as closed in 1992 and all leach beds have since been rendered inactive. A remedial
investigation was initiated in 1993 under an administrative consent order with the Ohio EPA.
This investigation concluded that residual contamination present in soils and groundwater pose
little, if any, risk to human health and the environment or potential for off-site migration to the
Jerome Fork.

Unsewered Areas

Several villages and rural developments in the study area do not have centralized collection and
treatment facilities for sanitary wastewater. These areas are typically served by a variety of "on-
lot" systems, such as septic tanks, home aeration systems, and sub-surface sand filters.
Sometimes these systems are coupled with leach and tile fields. When lots are too small to
accommodate leach fields, or if either shallow bedrock or poorly drained soils are present, or if
systems are not sufficiently maintained and operated, effluent will typically collect in a storm
sewer and eventually discharge to a stream. Villages in the study area which do not have facilities
include, but are not limited to Taylortown, Planktown, Rome, and Ganges in the Black Fork sub-
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basin, Amoy in the Rocky Fork sub-basin, Millsboro, Blooming Grove, Kings Corners,
Darlington, Newville, Hastings, North Woodbury, and Shauck in the Clear Fork sub-basin,
Nankin, Polk, Hayesville, and Jeromesville in the Jerome Fork sub-basin, and Albion in the
Muddy Fork sub-basin. Generally, soil types in this region are well drained and favorable for on-
lot systems. As long as they are properly installed, operated, and maintained their impacts to
water quality should be minimal. Common chemical impacts include elevated concentrations of
ammonia, nitrate, and phosphorus. These impacts can result in toxicity to aquatic life. Human
health is also an issue due to the presence of fecal coliform bacteria in sewage and the heavy
recreational use in the watershed. Aesthetics are affected due to the presence of putrid odors,
grey or black water, sludge accumulation, and growths of white filamentous bacteria.

Pollutant Spills

The Ohio EPA has a Release Reporting System (RRS) administered by the DERR that allows for
spills to be reported to the agency via a toll free number. The dispatcher on duty then
determines if an On-Scene Coordinator should respond to oversee clean-up efforts. A summary
of spills reported in the study area during 1998 are presented in Table 11. The majority of
reported incidents were sewage bypasses released from the Shelby and Ashland WWTPs. A
condition contained in their NPDES permit requires these bypasses to be reported. They
typically result from hydraulic overloading caused by excessive inflow and infiltration in the
collection system, especially during storm events. Several permit violations were also reported
by the Mohican State Park Campground WWTP. These were due to shock loads occurring
during peak camping times. It will likely be necessary to install an equalization basin to alleviate
these problems. Several fuel spills were reported due to auto accidents. Fortunately, response
teams are often able to contain and recover the majority of these materials before they cause
extensive environmental damage. Most other spills reported were from industrial facilities and
were incidents related to damaged or failing equipment or broken or leaking product pipelines.
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Table 11. Summary of pollutants spilled in the Mohican River Watershed study area reported
to the Ohio EPA Division of Emergency and Remedial Response during 1998.

Date Entity Material Cause Waterway

01-01  citizen fuel oil (20 gal) storage tank trib. to Tuby Run
01-07  Shelby WWTP sewage storm bypass Black Fork

01-09  Ashland WWTP sewage storm bypass Lang Creek
01-12  Ashland WWTP sewage storm bypass Lang Creek
01-14  citizen gasoline car accident Muddy Fork
01-30  Therm-O-Disk oil (30 gal) accident trib. to Rocky Fk.
02-10  Synergy Production ferric chloride accident trib. to Rocky Fk.
02-10  Synergy Production iron precipitate accident trib. to Rocky Fk.
02-18  Ashland WWTP sewage storm bypass Lang Creek
02-18  Shelby WWTP sewage storm bypass Black Fork

02-19  Ashland WWTP sewage storm bypass Lang Creek
03-16  United Technologies wastewater mother nature trib. to Clear Fk.
03-21  Shelby WWTP sewage storm bypass Black Fork

03-23  Ashland WWTP sewage storm bypass Lang Creek
03-30  Abbott Labs oil (50 gal) accident sewer to Town R.
03-31  Abbott Labs oil (50 gal) accident sewer to Town R.
03-31  Copperweld acid rinse (400 gal) lagoon overflow sewer to Tuby R.
04-09  Sensmeier Ind. oil (100 gal) storage tank Black Fork

04-16  Shelby WWTP sewage storm bypass Black Fork

04-17  Ashland WWTP sewage storm bypass Lang Creek
05-03  Shelby WWTP sewage storm bypass Black Fork

05-05  Ashland WWTP sewage storm bypass Lang Creek
06-17  Ashland WWTP sewage storm bypass Lang Creek
06-19  Mohican St. Pk. WWTP permit violation plant upset Clear Fork

06-24  Copperweld cooling water lagoon overflow Tuby Run

06-29  Ashland WWTP sewage storm bypass Lang Creek
06-30  Ashland WWTP sewage storm bypass Lang Creek
07-01  Ashland WWTP sewage storm bypass Lang Creek
07-07 citizen pig manure complaint Jerome Fork
07-10  Mohican St. Pk. WWTP permit violation plant upset Clear Fork

07-13 Mohican St. Pk. WWTP permit violation plant upset Clear Fork

07-16  Mohican St. Pk. WWTP permit violation plant upset Clear Fork

07-18  Mohican St. Pk. WWTP permit violation plant upset Clear Fork

68



MAS/1999-12-2

Table 11. Continued.

Mohican River Basin TSD

June 21, 2000

Date Entity Material Cause Waterway

07-22  Ashland WWTP sewage storm bypass Lang Creek

07-23  citizen diesel fuel (150 gal) truck accident trib. to Jerome Fk.
07-27  citizen crude oil truck accident trib. to Jerome Fk.
07-27  citizen brine truck accident trib. to Jerome Fk.

08-04  Mohican St. Pk. WWTP
08-12  Mohican St. Pk. WWTP
08-17 Mohican St. Pk. WWTP
08-18  citizen

08-25  Shelby WWTP

08-26  Ashland WWTP

09-14  Rapid United Steel Hauler
10-28  Ashland WWTP

10-28  Sunrise Finishing

10-28  Mansfield Plumbing Prod.
11-03  Ashland WWTP

11-16  Ashland WWTP

12-09  Ashland WWTP

12-11 Therm-O-Disk

12-22  Ashland WWTP

permit violation
permit violation
permit violation
unknown material
sewage

sewage

diesel fuel (125 gal)
sewage

anodizing water
wastewater
sewage

sewage

sewage
wastewater
sewage

plant upset
plant upset
plant upset
complaint
storm bypass
storm bypass
truck accident
storm bypass
unknown
unknown
storm bypass
storm bypass
storm bypass
unknown
storm bypass

Clear Fork
Clear Fork
Clear Fork
Town Run
Black Fork
Lang Creek
Shipp Creek
Lang Creek
trib. to Lang Cr.
Black Fork
Lang Creek
Lang Creek
Lang Creek
trib. to Rocky Fk.
Lang Creek
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Chemical Water Quality
Streams

Five sets of surface water grab samples for inorganic compound analysis and two sets for
microbiological analysis were submitted from forty stream sampling stations in the Mohican
River Watershed study area during July-September, 1998. Five sets of effluent grab samples
were submitted from the Shelby, Mansfield, and Ashland municipal wastewater treatment plants
(WWTPs) and the Copperweld and Armco Inc. industrial facilities. Stream sampling stations
were selected to provide information on ambient water quality and to assess potential impacts
from a number of pollution sources, including nonpoint types such as atmospheric deposition,
agricultural storm water runoff, stream channel modifications, and on-lot sewage systems and
point types such as urban storm water sewers, combined sewer overflows, and regulated
municipal and industrial discharges. For purposes of this study, efforts were made to minimize
nonpoint pollutant impacts by collecting samples during dry weather periods. The collection of
several samples following heavy rain storms was unavoidable, especially in the Rocky Fork.
Surface water quality was evaluated based on numerical Ohio Water Quality Standards (WQS
criteria) codified in Ohio Administrative Code (OAC) Chapter 3745-1. These criteria were
developed to protect aquatic life, human health, wildlife, recreation, agricultural and industrial
uses, and aesthetic conditions. Both statewide (3745-1-07) and Ohio River drainage basin (3745-
1-34) criteria apply to samples collected in the study area. The statewide aquatic life and
recreation criteria (Table 7-1) are dependent on stream specific use designations (i.e Warmwater
Habitat; Primary Contact Recreation) that are assigned in 3745-1-24 (Muskingum River Basin).
The Ohio River drainage basin aquatic life criteria are listed in Tables 34-1, 34-2, and 34-3 and are
established to prevent lethality (inside mixing zone maximum), acute toxicity (outside mixing
zone maximum), and chronic toxicity (outside mixing zone 30 day average). These are also
known as the final acute value (FAV), acute aquatic criteria (AAC), and chronic aquatic criteria
(CAC), respectively. The human health and wildlife criteria are listed in Table 34-4 and are
established to protect public water supplies and to prevent contamination of fish tissue. Ohio
Water Quality Standards violations which were documented in the stream samples are compiled
in Table 12. Data displayed graphically are presented in Figures 12-16.

Black Fork Mohican River
The Black Fork is a tributary confluent to the Mohican River at RM 27.57 (forming its mainstem

along with the Clear Fork) that is designated as State Resource Water (SRW) downstream from
the Charles Mill Reservoir dam (RM 18.67), Warmwater Habitat (WWH), Primary
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Table 12. Violations (maximum-minimum criteria) and exceedences (average criteria) of Ohio
Water Quality Standards criteria which were documented in the Mohican River
Watershed study area during 1998. Values are evaluated based on both Ohio River
Basin criteria and statewide criteria that are associated with specific use designations:
aquatic life habitat- Coldwater Habitat (CWH), and Warmwater Habitat (WWH);
recreation- Primary Contact Recreation (PCR) and Secondary Contact Recreation
(SCR); and water supply- Public Water Supply (PWS) and Agricultural Water Supply
(AWS). Units are mg/| for dissolved oxygen, anmonia, and dissolved solids, °C for
temperature, # colonies/100 ml for fecal coliform bacteria, and pg/l for metals.

Stream RM  Parameter (value)

Black Fork (WWH PCR PWS [54.0] AWS)

53.6 manganese (54 WS 80 WS 85 WS 127 WS 132 WS);
fecal coliform (2700 )
53.28 fecal coliform (2300 +¥)
49.57 fecal coliform (2100 )
46.48 ammonia (2.28 T)
Tuby Run (WWH SCR AWS)
0.10 dissolved oxygen (4.6 T); dissolved solids (2000 71910 ); fecal coliform (51000 )
Rocky Fork (WWH PCR AWS)
16.29 fecal coliform (27000 *¥)
15.75 copper (18 ™); fecal coliform (16000 ¥+)
14.23 copper (22 ); fecal coliform (56000 *¥)
11.59 copper (27 *); lead (14 ™); fecal coliform (58000 *¥)
10.13 copper (16 21 ™); fecal coliform (40000 *¥)
0.57 copper (30 *33 ™); lead (27 * 160 *Ws): fecal coliform (56000 )
Clear Fork (CWH [30.59-13.00 and 4.91-0.22] WWH PCR AWS)
29.57 dissolved oxygen (6.0 5.4 11 5.4 71 6.2 1 5.1 T1); fecal coliform (1100 *)
27.45 dissolved oxygen (6.5 5.8 1 6.2 76.6 T 5.5 1)
24.39 dissolved oxygen (6.6 T6.0 T 5.2 7T 6.2 T 5.9 TT)
Jerome Fork (WWH PCR AWS)
12.98 fecal coliform (1100 %)
Lang Creek (WWH PCR AWS)
3.15 fecal coliform (1100 %)
0.35 fecal coliform (1600 *)
0.33 fecal coliform (1400 %)
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Table 12 continued.

Stream RM  Parameter (value)

Jamison Creek (WWH PCR AWS)

1.03 fecal coliform (1600 ¥)
0.30 fecal coliform (1800 #)
0.01 fecal coliform (1200 %)

Statewide Aquatic Life, Recreation, and Water Supply Criteria

Tt violation of minimum or maximum criteria established to protect aquatic life uses.
T exceedence of average criteria established to protect aguatic life uses.

¥ violation of maximum criteria established to protect recreation uses.

¥ exceedence of average criteria established to protect recreation uses.

ws  exceedence of average criteria established to protect water supply uses.

Ohio River Basin Aquatic Life Criteria
**  violation of maximum criteria established to prevent acute toxicity (AAC).
exceedence of average criteria established to prevent chronic toxicity (CAC).

*

Contact Recreation (PCR), Public Water Supply (PWS) at RM 54.0, Industrial Water Supply
(IWS), and agricultural water supply (AWS). The site at Stiving Rd. (RM 54.61) was established
to evaluate background water quality upstream from the City of Shelby. There is potential for an
impact from package sewage plants operated by the Abraxas Foundation Youth Rehabilitation
Center and Briarwood Estates mobile home park, which discharge to a tributary confluent at RM
58.77, and a tributary that drains agricultural land confluent at RM 57.10. Water quality was
determined to be very good, with no violations documented and no indication of an impact from
either the point or nonpoint sources. The site at Tucker Ave. (RM 53.62) was established to
evaluate attainment of the PWS use and potential impacts from urban storm water and
agricultural nonpoint runoff from a tributary confluent at RM 54.46. The raw water intake that
supplies two upground reservoirs is located at RM 54.0. Water quality was determined to be
good, although several exceedences of the PWS criteria for iron and manganese were documented.
The concentrations of these compounds were considerably higher than at Stiving Rd. and their
increase is likely due to some urban impact. There was also a fecal coliform bacteria violation,
possibly due to sewage from a residential home either not connected to the city sewer or located
outside the service area. The site at Main St. (RM 53.28) was established to evaluate impacts
from Seltzer Run and Tuby Run, tributaries which are confluent at RM 53.42 and 53.38,
respectively. A package sewage plant from the Lust Subdivision discharges to Seltzer Run and
Copperweld-Shelby Division discharges both process wastewater and storm water to Tuby Run.
There are also urban storm water impacts to both of these streams. Water quality was
determined to be good, with only a fecal coliform bacteria violation documented. However, there
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is a noticeable increase in nitrate, ammonia, and BOD5 (Figure 12) from point source loadings.
These nutrients, along with flow modifications through the urban area (channelization, canopy
removal), have resulted in accelerated algal growth. An abundance of filamentous algae were
attached to the substrates and dissolved oxygen levels were elevated. These dissolved oxygen
measurements were taken during daylight hours and associated with photosynthetic activity,
raising a concern that levels may drop below criteria in the evenings during periods of algal
respiration. Considerable increases in dissolved solids and sulfate also occurred. A review of
Copperweld effluent data indicated that these increases are attributable to their discharges. The
site at London West Rd. (RM 51.32) was established to evaluate impacts from the Copperweld
ferrous park landfill. The landfill ranges from RMs 52.18-51.83 along the east side of the river
(right bank) and has two associated storm water outfalls. It was formerly operated to dispose
neutralized pickle liquor sludge and was capped in 1991. A discharge from a mobile home park
package sewage plant was discovered on the west side of the bridge (left bank), opposite of
where samples were collected. This discharge operates without a NPDES permit and the mixing
zone often had a septic appearance. Due to the proximity of the package plant discharge in
relation to the sampling site, it is unlikely that it would affect sample results. Water quality was
determined to be good, with no violations documented. Although nitrate continues to be above
background levels, there is no apparent impact from the landfill. The site at Plymouth-Springmill
Rd. (RM 49.57) was established to evaluate impacts from the Shelby WWTP discharge at RM
50.07 and nonpoint impacts from Marsh Run and Bear Run, tributaries confluent at RMs 50.83
and 49.94, respectively. Industrial sources contribute approximately 6.5% of the hydraulic load
to the Shelby WWTP. Water quality was determined to be good, with one fecal coliform bacteria
violation documented. The fecal coliform bacteria violation is associated with a sampling event
that was conducted when chlorination facilities at the WWTP were not operational because
equipment repairs were being conducted. Noticeable increases in nitrate, phosphorus, and
suspended solids occurred, while ammonia, BOD5, and dissolved oxygen are relatively
unchanged. The site at Miller Rd. (RM 46.48) was established to evaluate recovery downstream
from the WWTP. Water quality was determined to be good, although a CAC violation for
ammonia was documented. The site at Ganges-Five Points Rd. (RM 43.18) was established to
evaluate impacts from both an unnamed tributary and Leatherwood Creek, confluent at RMs
45.88 and 44.85, respectively. The unnamed tributary was observed to carry a heavy sediment
load following rain storms. A package sewage plant from the Country Meadows Subdivision
discharges to Leatherwood Creek. Water quality was determined to be good, with no violations.
Suspended solids continually increase downstream from this location, due in large part to
loadings from the unnamed tributary. The source of this sediment was not identified. The
tributary drains a large agricultural area and extends north to the Village of Shiloh. The site at
Geisinger Rd. (RM 38.42) was established to evaluate impacts from both Shipp Creek and the
Village of Ganges. Shipp Creek is confluent at RM 40.96 and flows adjacent to the Village of
Rome. Both Rome and Ganges are unsewered
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Figure 12. Concentrations of dissolved oxygen, biochemical oxygen demand, nitrate,
suspended solids, ammonia-N and phosphorus from Black Fork Mohican River,

1998.
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communities. Water quality was determined to be good, with no violations documented. A more
localized study is recommended to evaluate impacts from Rome and Ganges.

Tuby Run

Tuby Run is a tributary confluent to the Black Fork at RM 53.38 that is designated as WWH,
SCR, AWS, and IWS. It originates in an agricultural area, flows through the Copperweld
industrial complex, is culverted when it exits Copperweld and passes under the city school bus
garage, and is free flowing from Walnut St. to its confluence with the Black Fork. The site at a
small concrete spillway inside the Copperweld facility property (RM 0.70) was established to
evaluate background water quality. There is potential for impact from Copperweld storm water
outfalls 020-023 and agricultural runoff. Water quality was determined to be good, with no
violations documented, although there was occasionally a very slight oil sheen visible. The site at
a foot bridge near Gamble St. adjacent Skiles Stadium (RM 0.10) was established to evaluate
Copperweld outfalls 002-006 and 016-018 and municipal storm water. Water quality was
determined to be poor, with a CAC violation for dissolved oxygen , two CAC violations for
dissolved solids, and one fecal coliform bacteria violation documented. On each occasion that
samples were collected at this site, there was a heavy oil sheen that worsened if sediments were
disturbed.

Rocky Fork Mohican River

The Rocky Fork is a tributary confluent to the Black Fork at RM 14.02 that is designated as
WWH, PCR, AWS, and IWS. The river originates in a rural agricultural area and then flows
through the City of Mansfield urban-industrial area. Although it is preferred to collect survey
samples during low flow conditions to evaluate worst case impacts from point source pollutants,
two of five data sets were collected after heavy rainstorms. This led to some interesting results,
as depicted by the graphs in Figure 13 where high flow and low flow results are plotted
separately. The increase in suspended solids associated with high flow events was accompanied
by higher metal concentrations, especially copper and lead. This is likely due to impacts from
urban storm water runoff and the suspension of contaminated sediment. In contrast, the high
flows diluted the nutrient enrichment impact downstream from the Mansfield WWTP.
Generally, water quality was good during low flow periods and very poor during high flows. All
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of the violations that were documented were associated with the high flow samples. The site at

Wilging Rd. (RM 16.29) was established to evaluate background water quality. There is some
potential for impact from an area excavated for top soil adjacent to this site. One AWS
exceedence for iron and one fecal coliform bacteria violation were documented. The site at Old
Bowman Rd. (RM 15.75) was established to evaluate the impact from storm water discharged by
the Omni Source and Luntz Corp. metal scrap yards. There is also some potential for an impact
from slag and scrap metal storage piles and a closed electric arc furnace dust landfill located inside
the Armco facility. Significant channel modifications have been performed in this segment and
this reduces bank stability and increases erosion. One CAC exceedence for copper, one AWS
exceedence for iron, and one fecal coliform bacteria violation were documented. The site at
Longview Ave. (RM 14.23) was established to evaluate the impacts from the effluent discharged
by Armco outfalls 001-004. There is also some potential for an impact from an intermittent
storm water discharge operated by the Ohio Air National Guard facility. One CAC exceedence
for copper, two AWS exceedences for iron, and one fecal coliform bacteria violation were
documented. The site at Illinois Ave. (RM 11.59) was established to evaluate the impacts from
urban storm water, discharges from the Mansfield Foundry Corp., Ideal Electric, and Stone
Container industrial facilities, and the confluence of Touby Run at RM 13.73, which includes a
discharge from the New Artesian facility. One AAC violation for copper, one CAC exceedence
for lead, two AWS exceedences for iron, and one fecal coliform bacteria violation were
documented. The site at S.R. 39 (RM 10.13) was established to evaluate impact from the
Mansfield WWTP discharge at RM 11.18. Approximately 20% of the total hydraulic load to the
Mansfield WWTP originates from industrial pretreatment sources. There is also some potential
for an impact from the Therm-O-Disk facility discharge to a tributary confluent at RM 10.70.
During a portion of the study period, there was construction associated with the extension of
sanitary sewers just upstream from S.R. 39. This activity included the construction of a
temporary dam across the river. Two CAC exceedences for copper, two AWS exceedences for
iron, and one fecal coliform bacteria violation were documented. The site at Applegate Rd. (RM
0.57) was established to evaluate impact from the Village of Lucas WWTP discharge at RM 3.65.
Package sewage plants operated by the Harp and Heatherwood Subdivisions, which discharge to
a tributary confluent at RM 7.07, may also have an affect. One AAC violation and one CAC
exceedence for copper, two CAC exceedences for lead, two AWS exceedences for iron, and one
fecal coliform bacteria violation were documented. One of the lead results also violated the AWS
criterion.
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Clear Fork Mohican River

The Clear Fork is a tributary confluent to the Mohican River at RM 27.57 (forming its mainstem
along with the Black Fork) that is designated as SRW, both WWH and CWH aquatic life use
(CWH), PCR, AWS, and IWS. The CWH use applies to two stream segments: 1) from the Clear
Fork Reservoir dam (RM 30.59) to the headwaters of Pleasant Hill Reservoir (RM 13.0) and 2)
from the Pleasant Hill Reservoir dam (RM 4.91) to the confluence of Pine Run (RM 0.22). All
other segments were designated WWH. Generally, analytical results indicated very good to
excellent water quality. Several dissolved oxygen values below either the minimum daily or 24
hour average criteria were documented downstream from the two reservoirs. These were
departures from the more stringent CWH criteria and result from warmer lake water
temperatures, which decrease oxygen solubility, and the functional loss of stream riffle habitats,
which reaerate the water from the atmosphere. Both reservoirs discharge water over the dam
from the hypolimnion, or warmer surface layer. Samples at Lexington-Ontario Rd. had a green
hue due to an abundance of algae, which also likely affects dissolved oxygen levels and attainment
of the CWH criteria. Most chemical pollutants evaluated in the Clear Fork drainage were at or
below detection levels. The site at Marion Ave. (RM 35.70) was established to evaluate
background water quality. There is some potential for an impact from an intermittent storm
water discharge to a tributary confluent at RM 36.31 operated by the General Motors Corp.-
Fisher Body facility in Mansfield. No violations were documented. This indicated no impact
from the General Motors facility. The site at Lexington-Ontario Rd. (RM 29.57) was established
to evaluate the impact from Clear Fork Reservoir. The river is impounded at RM 30.59 to form
the reservoir. It serves as both a public water supply for Mansfield and as a source of recreation.
There was also some potential for an impact from a package sewage plant discharge to a tributary
confluent at RM 34.91 operated by the Brown Derby Roadhouse restaurant. Three AAC
violations and two CAC departures of the dissolved oxygen criteria were documented and the
mean dissolved oxygen concentration decreased from 8.9 mg/l to 5.6 mg/l (Figure 14). This
indicated a significant impact on stream ecology resulting from the impoundment. The site
adjacent South Mill St. (RM 27.45) was established to evaluate impact from the wastewater
discharged by the United Technologies facility to a tributary confluent at RM