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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 Il. Users manual for biological field assessment of
Ohio surface waters. Div. Water Qual. Plan. & Assess., Ecological Assessment Section,
Columbus, Ohio.

Ohio Environmental Protection Agency. 1989c. Biological 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 (ICI), 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

Vi
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Figure 1.

LEVEL 1
LEVEL 2
LEVEL 3
LEVEL 4
LEVEL 5
LEVEL 6

Great Miami River Basin TSD

Actions by
EPA and
States

Responses
by the
Regulated
Communitiy

Changes in
Discharge
Quantities

Changes in
Ambient
Conditions

Changes in
Uptake and/or
Assimilation

Changes in
Health and
Ecology, or
Other Effects

December 30, 1997

NPDES Permit Issuance
Compliance/Enforcement
Pretreatment Program
Actual Funding

CSO Requirements

Storm Water Permits

319 NPS Projects

404/401 Certification
Stream/Riparian Protection

POTW Construction

Local Limits

Storm Water Controls

BMPs for NPS Control
Pollution Prevention Measures

Point Source Loadings -
Effluent & Influent

Whole Effluent Toxicity (WET)
NPDES Violations

Toxic Release Inventory
Spills & Other Releases

Fish Kills

Water Column Chemistry
Sediment Chemistry
Habitat Quality

Flow Regime

Assimilative Capacity -
TMDL/WLA
Biomarkers
Tissue Contamination

Biota (Biocriteria)

Bacterial Contamination
Target Assemblages
(RT&E, Declining Species)

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).

Vii
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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

emphasis on protecting for aquatic life generally results in water quality suitable for all uses. The five

viii
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different aquatic life uses currently defined in the Ohio WQS are described as follows:

1)

2)

3)

4)

5)

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.

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.

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.

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.

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
parameters such as heavy metals, the technology to construct an equally graduated set of criteria

iX
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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 coliforms, E. coli) and the criteria for
each are specified in the Ohio WQS.

Water supply uses include Public Water Supply (PWS), Agricultural Water Supply (AWS), and
Industrial Water Supply (IWS). Public Water Supplies are 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.
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1995 Biological and Water Quality Study of the Middle
and Lower Great Miami River and Selected Tributaries

Montgomery, Warren, Butler, and Hamilton Counties (Ohio)

State of Ohio Environmental Protection Agency
Division of Surface Water
1800 WaterMark Drive
Columbus, Ohio 43216-3669

INTRODUCTION

As part of Ohio EPA’s Five-year Basin Approach for Monitoring and National Pollutant Discharge
Elimination System (NPDES) Permit Reissuance, water column chemical, sediment, ambient
biological, and bioassay sampling was conducted in the Middle and Lower Great Miami River and
selected tributaries during the summer of 1995. The principal objectives of this study were to:

1) evaluate the physical habitat, surface water and sediment quality, and the biological integrity
of the Great Miami River study area,

2) assess impacts from all relevant point source dischargers, non point sources of pollution, and
habitat alterations.

3) determine attainment status of aquatic life and non-aquatic use designations, and recommend
changes where appropriate, and

4) evaluate any additional improvements in the biological and water quality conditions since the
1989 Ohio EPA biosurvey, evaluate existing use designations, and expand the Ohio EPA
database for long-term trend analysis (e.g., 305[b] reporting).

Similar to the previous surveys conducted in 1980 and 1989, standardized methods were used
throughout the study area to collect quantitative and qualitative biological, chemical, and physical
data. Point source discharges were directly evaluated including analyses of pollutant loading trends
based on monthly operating reports [MORs], NPDES permit violations, combined sewer
overflows, and whole effluent toxicity tests. Other relevant information indicative of potential
environmental impacts within the Great Miami River watershed (e.g., spills, sewer overflows,
bypasses, unauthorized releases of pollutants, Ohio Department of Natural Resources fish Kill
reports, and other biological data) was also reviewed and summarized.
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The findings of this evaluation may factor into regulatory actions taken by the Ohio EPA (e.g.,
NPDES permits, Director's Orders, or the Ohio Water Quality Standards (OAC 3745-1)), and may
eventually be incorporated into State Water Quality Management Plans, the Ohio Nonpoint Source
Assessment, and the biennial Ohio Water Resources Inventory (305[b] report).

SUMMARY
Aquatic Life Use Attainment
Middle and Lower Great Miami River Mainstem
Approximately 90 miles of the Great Miami River mainstem were assessed as part of the 1995
survey (Table 1, Figure 1a, 1b, and 1c.). The sampling effort included 164 biological, chemical, and
physical sampling stations, evaluating the river from upstream of Dayton at approximately river
mile (RM) 90.0 to the mouth (RM 0.0). Of the 90 mainstem miles evaluated in 1995, 55.3% were
in full attainment, 40.3% were in partial attainment, and 4.4% were in non-attainment of the
applicable biological criteria. The majority of partial and non-attainment in the segment between
Dayton and Middletown was due to habitat alterations caused by the numerous low-head dams.
However, partial and non-attainment in the lower reach from Middletown to the Ohio River was
due to a combination of CSO impacts, contaminated sediment, and inadequately treated effluent
from numerous point source discharges.

The WWH use attainment status in the Great Miami River from the city of Dayton to Middletown
(RM 90.0 to 55.0) has improved markedly since 1980 and 1989 due to the numerous WWTP
upgrades and subsequent reductions in loadings of oxygen demanding wastes and ammonia-N. A
total of 29.9 miles were in full attainment, 3.6 miles were in partial attainment, and 1.5 were in non
attainment of the WWH criterion in 1995. Within the upper half of the mainstem, all of the free
flowing sites were in full attainment of the existing WWH use designation with the exception of one
site immediately downstream from Owl Creek. Two paper companies (Fraser Paper and West
Carrollton Parchment) discharge directly to Owl Creek. The macroinvertebrate community
performance in Owl Creek was very poor and was indicative of highly toxic instream conditions.
Most of the impounded segments were in partial or non attainment of the WWH use designation
with the exception of the DP&L Tait dam pool and the Monument Avenue dam pool (Figure 1a).
The partial or non attainment corresponded to an increased incidence of deformities, erosions,
lesions, and tumor (DELT) anomalies which occurred within the dam pools indicating sublethal
stresses to the fish community. The sublethal stresses were principally nutrient enrichment and
marginal dissolved oxygen (D.O.) levels, which are associated with the many WWTPs and other
discharges of organic wastes. The WWTP upgrades have substantially advanced aquatic life use
attainment within the free flowing sections of the middle Great Miami River. The public interest
groups and local government agencies are accredited for the measurable and meaningful
environmental improvements realized through WWTP upgrades.
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Table 1. Aguatic life use attainment status for applicable use designations (existing and
recommended) in the middle and lower Great Miami River study area. Attainment
status is based on data collected between June and October 1995 (bold RM
denotes a reference site; mixing zone sampling locations are italicized).

RIVER MILE Modified Use Attain-
Fish/Invert. IBI Iwb ICla QHEIP ment Statusc Comments

Great Miami River (1995)
Eastern Corn Belt Plains - WWH/EWH Use Designation (Existing/Recommended)

87.38/87.7 A7ns/EWH  Q 3ns’EWH  E 845 FULL/FULL ust. Needmore Rd.
85.28/85.9 54 9.4nslEWH 46 825 FULL/FULL dst MCD N. Reg. WWTP
Eastern Corn Belt Plains - WWH Use Designation (Existing)

83.3M8/ -- 32* 8.5 -- 44.0 [PART] ust. Steele Dam, impounded
82.08/82.0 52 9.9 42 66.0 FULL dst. Steele Dam
80.7R8/80.7 51 9.5 38 74.0 FULL dst. Monument Ave.
79.98/80.0 55 9.1 38 715 FULL Fifth St., dst. Wolf Creek
78.18/ -- 42 8.3ns -- 42.5 [FULL] dst. industrial discharges, imp.
77.1M8/ -- 38ns 8.9 -- 44.0 [FULL] ust. Tait Dam, imp.
76.98/76.4 45 9.0 44 75.0 FULL dst. DP&L Tait Dam
76.108/76.00 41 9.8 42 71.0 NA Dayton WWTP mixing zone
75.98/75.7 51 9.5 42 74.0 FULL dst. Dayton WWTP
74.88/ -- 32* 7.9* -- 64.0 [NON] ust. Holes Creek, impounded
73.38/ -- 30* 8.5 - 62.0 [PART] dst. Holes Creek, impounded
- [72.4 -- -- 50 -- [FULL] ust. Appleton Paper

- [72.3 -- -- VG,F -- NA Appleton Paper WWTP m zone
71.68/71.7 47 9.6 38 85.5 FULL dst. Appleton Paper
71.458/71.45 32 8.5 GG 735 NA W. Reg. WWTP mix zone
69.98/70.5 43 8.6 46 81.0 FULL dst. Western Reg. WWTP
69.38/69.3 34* 8.0ns 48 77.0 PART. dst. Owl Creek.
69.208/69.20 21 7.0 G\VG 69.0 NA W Carrollton WWTP mix zone
69.08/68.8 44 8.9 44 82.5 FULL dst. W. Carrollton WWTP
-- 166.9 -- -- 46 -- [FULL] ust. Mound
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Table 1 Continued.

Great Miami River Basin TSD

December 30, 1997

RIVER MILE Modified Use Attain-

Fish/Invert. IBI Iwb ICla QHEIP ment Statusc Comments

Great Miami River (1995)

65.98/ -- 30* 8.1ns - 57.0 [PART] Adj. Mound, imp.

65.08/ -- 34 8.7 -- 46.5 NA M’burg WWTP mix zone, imp.
64.88/ -- 33* 8.3ns - 46.0 [PART] dst. M’burg WWTP,imp.
64.38/64.35 40 8.9 VG,G 605 NA DP&L Hutchings EGS m. zone
-- /64.3 - - 50 -- [FULL] dst. Hutchings EGS Dam
64.08/64.1 41ns 9.5 52 85.5 FULL dst. DP&L Hutchings EGS
63.38/62.6 50 9.6 G 81.0 FULL Old Chautauqua dam
62.18/62.6 40ns 8.6 G 83.5 FULL ust. Franklin WWTP
60.28/60.2 41ns 9.0 44 69.0 FULL ust. Franklin WWTP
59.658/59.65 39 9.2 G,G 85.5 NA Franklin WWTP mixing zone
59.48/59.1 39ns 9.3 48 80.0 FULL dst. Franklin WWTP
58.48/58.3 46 8.9 48 88.0 FULL dst. Clear Creek
55.18/55.0 44 9.8 46 83.0 FULL SR 4

52.48[ -- 29* 7.1* -- 56.5 [NON] SR 122, impounded
52.08/51.5 39ns 9.5 44 78.5 FULL dst. new Middletown Dam
51.408/51.40 35 6.2 8 51.0 NA AK Steel 001 mixing zone
51.38/51.3 33* 7.5* 38 52.5 PART. dst. AK Steel

51.08/50.9 28* 8.4ns 38 60.5 PART. ust. EIk Creek

49.18/49.3 35* 7.8* 40 75.5 PART. SR 73

48.208/48.20 31 6.6 G,G 81.5 NA Middletown WWTP mix zone
48.08/47.7 33* 7.9* 44 73.5 PART. dst. Middletown WWTP
47.58/47.5 44 9.0 40 86.0 FULL dst. Dicks Creek
45.658/45.65 35 8.5 MG MG 67.5 NA LeSourdsville WWTP mix zone
45.58/45.5 32* 8.0ns 44 82.5 PART. dst. LeSourdsville WWTP
43.48/43.3 32* 8.0ns 40 83.0 PART. dst. Miller Brewing
40.68/38.5 37* 9.0 42 84.0 PART. ust./dst. old Armco 001
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Table 1. continued.

RIVER MILE Modified Use Attain-
Fish/Invert. IBI Iwb ICla QHEI>  ment Statusc Comments

Great Miami River (1995)

38.38/38.2 35* 8.6 40 60.5 PART. dst. Fourmile Creek, imp.
36.98/37.0 48 9.1 46 67.5 FULL dst. Ham. Municipal EGS
34.68/ -- 40ns 8.6 - 45.5 [FULL] dst. SR 128, imp.
34.28/34.3 50 105 44 72.5 FULL dst. Hamilton Rec. Dam
33.998/ -- 38 10.1 -- 67.5 NA Hamilton WWTP mixing zone
33.68/33.6 38ns 108 42 81.5 FULL dst. Ham. WWTP & CSOs
31.68/31.6 36 9.3 MG 61.0 NA Fairfield WWTP mixing zone
31.48/ -- 28* 8.9 - 84.0 [PART.] dst. Fairfield WWTP
30.08/29.9 33* 9.9 46 76.5 PART. American Aggregate bridge
28.88/ -- 36* 9.8 - 78.5 [PART.] Adj. East River Rd.
25.88/27.1 31* 9.2 46 58.5 PART. SR 126, SR 27
Interior Plateau - WWH Use Designation (Existing)

24.78/24.7 32 8.7 G 78.0 NA Fernald mixing zone
23.48/22.5 33* 10.2 42 84.0 PART. Adj. East River Road
21.18/ -- 30* 9.6 - 75.5 [PART.] ust. Paddys Run
20.08/ -- 30* 8.9 - 54.0 [PART.] dst. Paddys Run
16.98/17.9 30* 9.2 42 74.0 PART. Adj. East Miami River Rd.
14.88/14.8 35ns 100 42 80.0 FULL dst. Taylor Creek, 1-275
11.4B/9.5 36ns 9.9 44 81.5 FULL ust. Chevron Chemical
8.48/8.4 36ns 10.2 38 79.5 FULL dst. SR 50
5.68/5.7 31* 9.3 42 75.0 PART. Lost Br., dst. Whitewater R.
3.98/ -- 30* 8.1* - 46.5 [NON] Shawnee boat ramp, imp.
1.88/ -- 36ns 8.0* -- 57.5 [PART.] ust. Mouth, Ohio River infl.
Wolf Creek (1995)

Eastern Corn Belt Plains - WWH Use Designation(Existing)
16.7H/16.6 34* NA MGns  56.0 PART. Upper Lewisburg Salem Rd.
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Table 1. continued.

Great Miami River Basin TSD

December 30, 1997

RIVER MILE Modified Use Attain-
Fish/Invert. IBI Iwb ICla QHEIP ment Statusc Comments
Wolf Creek (1995)

15.04/15.0 30* NA P>
14.91/14.9 38ns NA pP*

10.4H/10.4 44 NA F*
6.1w/6.1 36ns 7.7* F*
0.2w/0.1 39ns 8.4 MGns

Dry Run (1995 - tributary to Wolf Creek)

63.5
81.0
82.5
69.0
535

NON
NON

PART.
PART.

FULL

ust. Brookville WWTP
dst. Brookville WWTP
Nolan Road

Olive Road

ust. mouth

Eastern Corn Belt Plains - WWH Use Designation (Existing)

73.5

[FULL]

Free Drive

Eastern Corn Belt Plains - WWH Use Designation (Existing)

0.2H/ -- 50 NA --
Holes Creek (1995)

- /5.6 - - F*
4.34/4.3 42 NA MGns
0.6w/0.6 30* 7.5*% F*

Owl Creek (1995)

63.0
54.0

[NON]

FULL
NON

Normandy School
McEwen Road
SR 741

Eastern Corn Belt Plains - LRW Use Designation (Existing)

69.0

NON

ust. mouth

Eastern Corn Belt Plains - WWH Use Designation (Existing)

0.14/0.1 36 NA VP*
Bear Creek (1995)

12.1H/12.1 50 NA 38
9.94H/9.9 52 NA F*
5.2w/5.2 46 8.9 VG
2.1w/2.1 40 8.0ns E
0.1w/0.2 40 75 VG

77.0
79.5
66.5
71.0
46.0

FULL

PART.

FULL
FULL

PART.

Old Dayton & ClaytonRd.
dst. New Lebanon WWTP
Germantown-Liberty Rd.
Farmersville Road

dst. RR tracks, ust. mouth
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Table 1. continued.

RIVER MILE Modified Use Attain-
Fish/Invert. IBI Iwb ICla QHEIP ment Statusc Comments

Elk Creek (1995)
Eastern Corn Belt Plains - EWH Use Designation (Existing)
3.7TRW/3.7 46ns 9.0ns 52 84.0 FULL ust. Dry Run, Elk Cr. Rd.

Dry Run (1995 - Tributary to Elk Creek; ECBP; no existing use designation)
-10.1 -- -- F* - [NON] ust. mouth

Dicks Creek (1995)
Eastern Corn Belt Plains - MWH Use Designation (Existing)

- /5.2 -- NA VP* -- [NON] ust. North Branch

5.04/4.7 43 NA 6* 440 NON dst. N. Branch & AK 004

4.4w/4.1 41 9.7 P* 585 NON dst. Shakers Cr., ust. AK 005

- /3.9 -- -- 8* -- [NON] dst. AK 005

3.0w/3.7 30/22xd  58/56*d 12* 40.0 NON/NON ust. AK 002, dst. AK 003

- /2.8 -- -- 12*  40.0 [NON] ust. AK 006, dst. AK 002

2.6W/2.6 34/14*d  7.7/41*% 8% 520 NON/NON dst. AK 002 & AK 006
Eastern Corn Belt Plains - WWH Use Designation (Existing)

2.4wW/[1.7 28*/12*d  4.4*/2.1*d 16* 62.5 NON dst. Union Ol

0.4w/0.2 30%/12*d  6.9%/1.5*d 20* 725 NON ust. mouth

North Branch Dicks Creek (1995)

Eastern Corn Belt Plains - MWH Use Designation (Existing)
1.08/1.0 45 NA 8* 420 NON dst. culvert, ust AK 004
0.1+/0.1 48 NA VP* 525 NON dst. AK Steel 004

Mound Overflow Creek (1995)
Eastern Corn Belt Plains - MWH Use Designation (Recommended)
0.2H/0.2 34 NA F* 51.0 PART. dst. DOE Mound

Paddys Run (1995)

Interior Plateau - WWH Use Designation (Existing)
4.7/4.9 44 NA 28ns 715 FULL ust.FEMP 006 stromwater outfall
3.3/3.3 49 NA 42 715 FULL dst.FEMP 006 stromwater outfall
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Table 1. continued.

RIVER MILE Modified Use Attain-
Fish/Invert. IBI Iwb ICla QHEI> ment Statusc Comments

Paddys Run (1995) Con't
Interior Plateau - WWH Use Designation (Existing)
2.8/ -- 38ns/12*¢  NA -- 60.5 [FULL/NON] dst. Pilot Plant drain. ditch
0.2/-- 26*/ -- NA - 67.5 [NON] ust. mouth
Whitewater River (1995)
Interior Plateau - WWH/EWH Use Designation (Existing/Recommended)

7.78/8.1 48 10.6 52 83.0 FULL/FULL ust. Harrison WWTP
7.28/7.0 50 10.9 52 82.0 FULL/FULL dst. Harrison WWTP
4.78/3.8 50 114 52 85.0 FULL/FULL Adj. Kilby Road

0.88/1.5 48 10.6 56 77.5 FULL/FULL ust. Mouth, Susp.Br.Rd.

*  Significant departure from applicable biocriterion (>4 I1BI or ICI units, >0.5 MIwb units);poor and very poor
results are underlined.

ns  Nonsignificant departure from biological criterion (<4 IBI, <4 ICI, <0.5 Miwb units). NS/EWH is based on
nonsignificant departure from the recommended EWH criteria.

a Narrative evaluation used in lieu of ICI (E=Exceptional; VG= Very Good; G=Good; MG=Marginally good;
F=Fair; P=Poor; VP=Very Poor).

b Qualitative Habitat Evaluation Index (QHEI) values based on Rankin (1989).

¢ Attainment status based on one organism group is parenthetically expressed.

d IBI and MIwb scores before and after the AK Steel 003 outfall spill during the 1995 field season in Dicks
Creek.

e IBI score in Paddys Run during normal flows / and intermediate to dry conditions

B Fish sampled using the Boat Method.

H  Headwater site (drainage area < 20 square miles) fish sampling was conducted using a wadeable method.

W  Fish sampled using the Wading Method.

R Regional reference site.

M  Modified reference site.

Ecoregional Biological Criteria: (From OAC 3745-1-07, Table 7-14)

E. Corn Belt Plains (ECBP) Interior Plateau (IP)

INDEX - Site Type =~ WWH EWH  MWHf LRWgY WWH EWH MWHf
IBI - Headwaters 40 50 24/NA 18 40 50 24/NA
IBI - Wading 40 50 24/NA 18 40 50 24/NA
IBI - Boat 42 48 24/30 16 38 48 24/30

Mod. Iwb - Wading 8.3 9.4 6.2/NA 45 8.1 9.4 6.2/NA
Mod. Iwb - Boat 8.5 9.6 5.8/6.6 5.0 8.7 9.6 5.8/6.6
ICI 36 46 22/INA 14 30 46 22/INA

MWH (Modified Warmwater Habitat) for channelized habitats/impounded habitats.
g Interim Criteria for Limited Resource Water.
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Figure 1a. Map of the upper third of the 1995 Great Miami River study area showing principal
streams and narrative biological attainment status.
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Figure 1b. Map of the middle third of the 1995 Great Miami River study area showing principal

streams and narrative biological attaiment.
10




MAS/1996-12-8 Great Miami River Basin TSD December 31, 1997

Hamilton to the Ohio River (RM 35 to 0)
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Aquatic life use attainment status in the Great Miami River from Middletown to the Ohio River
has also improved markedly since the 1980 and 1989 surveys due to the numerous WWTP
upgrades and subsequent reductions in loadings of oxygen demanding wastes and ammonia-N,
although recovery is not yet complete. Within the Middletown to Hamilton segment (RM 55.0 -
35.0) a total of 7.2 miles were in full attainment, 12.8 miles were in partial attainment and 0.4
miles were in non-attainment of the WWH criteria in 1995 (Figure 1b). Non-attainment occurred
in the Middletown Dam pool at RM 52.4 due to habitat alterations and nutrient enrichment
exacerbated by the hydromodification. Most of the segment from RM 51.3 (downstream from
the AK Steel 011 outfall) to RM 38.3 (downstream from Fourmile Creek) was in partial
attainment due to numerous sources of stress including contaminated sediment, combined sewer
overflow (CSO) impacts from Middletown, habitat alterations caused by the Hamilton
Municipal EGS dam, and inefficiently treated effluent from various point source discharges. The
response of the macroinvertebrate community within the AK Steel 011 mixing zone (RM 51.4)
was indicative of highly toxic conditions. Partial attainment occurred from downstream of the
AK Steel 011 outfall to downstream of the Middletown WWTP (RMs 51.3 to 48.0) due mostly
to fish community impairment. Full attainment occurred downstream from Dicks Creek but
declined to partial attainment downstream from the Butler County LeSourdesville WWTP (RM
45.5). Compared with the other entities evaluated in the 1995 survey, the Butler County
LeSourdesville WWTP contributed very little conduit flow (3% of the total flow) to the Great
Miami River, but contributed the highest ammonia-nitrogen load (29% of the total load). The
high ammonia-nitrogen loads corresponded to a decline in fish community integrity downstream
from the Butler County WWTP outfall. Partial attainment of the WWH criteria occurred from
downstream of the Butler County LeSourdesville WWTP to the Hamilton Municipal EGS dam
(RMs 45.5 to 38.3) due to fish community impairment.

Aquatic life use attainment status from Hamilton to the Ohio River (RMs 35.0-0.0) has
improved since 1980 and 1989, but recovery is not yet complete due mostly to fish community
impairment. In 1995, a total of 12.8 mainstem miles were in full attainment, 20.1 miles were in
partial attainment, and 2.1 miles were in non-attainment of the WWH criteria (Figure 1c).
Associated impacts were from numerous sources including municipal and industrial wastewater
discharges, urban runoff, contaminated sediments, spills, CSO impacts from the city of Hamilton,
unauthorized releases, and instream gravel mining. Partial attainment occurred from downstream
of the Fairfield WWTP to East Miami River Road (RMs 31.4 to 16.9). The Hamilton WWTP
contributed 13% of the annual conduit flow of all the point source discharges evaluated in the
1995 survey and was the second highest contributor of ammonia-N (16% of the total load). The
elevated ammonia-N loads correspond with fish community impairment measured downstream
from the Hamilton and Fairfield WWTPs. Several CSOs located in the City of Hamilton are
contributing additional loads to the mainstem. Numerous instream gravel mining operations have
had localized impacts to habitat quality. Partial attainment occurred at RM 20.0 downstream
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from Paddys Run due to marginal habitat quality from an old dredging operation which resulted
in sparse instream cover and no riffle run complexes. Dredging activity at RM 5.6 may have also
resulted in partial attainment of the WWH criteria. Nonattainment and partial attainment
occurred at RMs 3.9 to 1.8, respectively, due to hydromodifications from the Ohio River
Markland Dam pool. Marginal habitat quality, which included slow current velocity and no riffle
run complexes, contributed to the non and partial attainment from RM 3.9 to the mouth.

Selected Tributaries

A total of 57.7 river miles consisting of twelve tributaries were evaluated during the 1995 survey.
Of the 57.7 miles, 25.1 miles were in full attainment, 16.9 miles were in partial attainment, and
15.7 miles were in non-attainment of existing and recommended aquatic life use designation
criteria (Table 1). All sampling locations on the Whitewater River exhibited exceptional fish and
macroinvertebrate communities and warranted a recommendation for redesignation to exceptional
warm water habitat (EWH). Nonattainment occurred at all sampling locations in Dicks Creek and
the North Branch of Dicks Creek during the 1995 survey due to poor and very poor
macroinvertebrate and fish communities. Aquatic life use attainment status in Dicks Creek and
the North Branch of Dicks Creek has declined since 1987 and in some cases since 1974.
Macroinvertebrate communities in Dicks Creek and the North Branch were severely impacted by
the various AK Steel discharges. Very poor performance downstream from the AK Steel 004
discharge (located on the North Branch of Dicks Creek) at RM 0.03 indicated a toxic response.
The poor community performance exhibited by the macroinvertebrates in Dicks Creek from RMs
4.7 to 2.6 was also attributed to toxic instream conditions created by AK Steel discharges.
During the 1995 survey, a spill of flushing liquor occurred from AK Steel outfall 003 resulting in
a total fish kill extending to the confluence of the Great Miami River (RM 3.8 to 0.0). Non-
attainment also occurred in Owl Creek during the 1995 survey due to water quality impacts from
West Carrollton Parchment and Fraser Paper. The very poor macroinvertebrate community in
Owl Creek was indicative of highly toxic instream conditions. Non-attainment in the lower reach
of Paddys Run was due to natural intermittent flow conditions caused by the highly permeable
channel bottom of the stream in the area of the Great Miami Aquifer.

Biological Community Performance

Macroinvertebrate Community

Macroinvertebrate community performance met or exceeded the applicable Invertebrate
Community Index (ICI) criterion at 100% of the sites sampled on the Great Miami River
(excluding mixing zones and impoundments), and 40% of the tributary locations. ICI scores and
qualitative evaluations were indicative of exceptional to good quality at all of the mainstem sites
(RMs 7.7 to 5.7), and at Elk Creek (RM 3.7), Bear Creek (RMs 5.2 to 0.2), Paddys Run (RM
3.3), and the Whitewater River (RMs 8.1 to 1.5). Poor or very poor macroinvertebrate
assemblages were found in Wolf Creek (RMs 15.0 to 14.9), Owl Creek (RM 0.1), Dicks Creek
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(RMs 5.2 to 2.6), and the North Branch of Dicks Creek (RMs 1.0 to 0.1).

Fish Community

Fish community performance met or exceeded the applicable Index of Biotic Integrity (IBI) and
Modified Index of Well-Being (MIwb) criteria at 54% and 87%, respectively, of the mainstem
sites and 73% and 53%, respectively, of the tributary locations sampled. Fish assemblages were
indicative of exceptional to fair quality in the mainstem from Dayton to the mouth (RM 90.0 to
0.0) (excluding mixing zones and impoundments). Impounded segments in the mainstem
performed mostly in the fair range. Exceptional to very good quality fish assemblages were
found in the Whitewater River (RMs 7.7 to 0.8). Exceptional to good quality fish assemblages
were found in Paddys Run (RMs 4.7 to 3.3), Elk Creek (RM 3.7), Dry Run (RM 0.2), Bear
Creek (RMs 12.1 to 0.1), Wolf Creek (RM 10.4), Dicks Creek (RMs 5.0 to 4.4), and the North
Branch of Dicks Creek (RMs 1.0 to 0.1) Fair to very poor fish assemblages were found in Wolf
Creek (RMs 16.7 to 15.0), Holes Creek (RM 0.6), Mound Overflow Creek (RM 0.2), Dicks
Creek (RMs 3.0 to 0.2), and Paddys Run (RM 0.2).

Although significant improvements have occurred in the mainstem since the 1980 and 1989
surveys, biological recovery was not complete in 1995. Evidence of adverse impacts included
lower than expected biological index scores, elevated numbers of fish with DELT anomalies, and a
predominance of tolerant species. This was associated with habitat modifications caused by low-
head dams (impoundments) and the direct and secondary effects of organic and nutrient loadings
discharged by point sources.

Physical Habitat for Aquatic Life

The physical habitat of the Great Miami River mainstem and most tributaries generally exhibited
good to exceptional quality attributes including coarse substrates comprised of mixed glacial till
and/or limestone fragments, abundant instream cover, and in some segments wooded riparian
corridors. However the quality of physical habitats within both the mainstem and tributaries has
been locally impacted by dams, unrestricted livestock access, channelization, removal of woody
riparian vegetation, and excessive sedimentation. Qualitative Habitat Evaluation Index (QHEI)
scores in the relatively homogenous free-flowing segments were distinctly higher than impounded
segments. The mean QHEI for the free flowing segments was 77.0 (range 51.0 - 88.0) compared
to a mean of 53.9 (range 44.0 - 64.0) for predominantly impounded segments. The
implementation ofmeasures such as maintaining natural flow regimes, the protection and
restoration of wooded riparian zones, bank stabilization, and upland soil erosion control
throughout the watershed is critical to the future protection and maintenance of physical habitats
conducive to high quality aquatic faunas.
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Chemical Water Quality

Chemical sampling (daytime grabs) indicated relatively good water quality throughout most of
the study area. Approximately 98% of the total possible parameter tests were within Ohio WQS
criteria or guidelines. A total of 235 parameter values did not meet criteria or recommended
guidelines. Numerous chemical exceedences were observed in Dicks Creek downstream from the
AK Steel 003 outfall.

Dissolved oxygen (D.O.) concentrations were above the WWH criteria (minimum and average) at
most sampling locations within the study area. Only one exceedence of the average WWH D.O.
criterion occurred in the mainstem downstream from Wolf Creek (RM 79.95). Other D.O.
exceedences occurred in Wolf Creek (RMs 16.61 and 14.14) and Paddys Run (RM 0.25).

Ambient ammonia-nitrogen (NH3-N) concentrations were generally low and longitudinally stable
throughout the mainstem. Exceedences of water quality criteria occurred downstream from the
AK Steel 001 outfall (RM 51.3), Crystal Tissue (RM 48.1), and the Middletown WWTP (RM
47.9). Stations bracketing most of the WWTPs in the mainstem indicated comparable NH3-N
concentrations upstream and downstream.  Grossly elevated and acutely toxic NH3-N
concentrations (209 mg/l and 19 mg/I) were found in Dicks Creek (RMs 3.0 and 2.5 respectively)
following a spill that occurred in the AK Steel 003 outfall. This spill resulted in a massive fish
kill from the 003 outfall to the mouth of Dicks Creek.

The highest concentrations of nitrate+nitrite-N (NO3+NO,-N) were found in the Great Miami
River mainstem downstream from the Dayton WWTP at RM 75.86 (mean and maximum
concentrations of 6.32 mg/l and 7.77 mg/l, respectively). The highest phosphorus (3.9 mg/l) and
total suspended solids (TSS) (467 mg/l) concentrations in the entire survey (found in Dayton at
RM 77.24) coincided with the highest flow recorded during the survey reflecting inputs from
both urban and agricultural non-point sources. The lower mainstem reach (Hamilton to the
mouth) experienced the highest overall average TSS concentration (68 mg/l).

Priority pollutant scans of the water column detected one or more organic compounds at 36 of
37 locations (Appendix Table A-3). Gamma-hexachlorocyclohexane (lindane) was the most
frequently observed compound and exceeded water quality criteria nine times. Dieldrin, an
insecticide no longer manufactured in the U.S, was measured at 30 locations exceeding the water
quality criterion. Other pesticides detected included aldrin, endrin, heptachlor, endosulfan I,
endosulfan I1, methoxychlor, and mirex, each exceeded water quality criteria on several occasions.
There appeared to be no obvious link between thses observations and impairments of designated
uses.
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Chemical Sediment Quality

The chemical quality of bottom sediment was based on three classification schemes. The Kelly
and Hite (1984) and the Ohio EPA classification system for metals rank sediment concentrations
from low concentrations (non-elevated) measured at regional reference sites to higher
concentrations (e.g., slightly, highly, or extremely elevated) based on increasing statistical
deviation from reference. The Ontario guidelines (Persaud 1994) are based on the chronic, long-
term effects of contaminants on benthic organisms and ranks sediment quality at no effect, lowest
effect, and severe effect levels.

Middle and Lower Great Miami River

Fifty-eight percent of metal concentrations in the middle and lower Great Miami River mainstem
were ranked as non-elevated or slightly elevated by all applicable guidelines. Sediment sampling
results for heavy metals from eleven sites in the middle mainstem from Dayton to Middletown
(RM 90.0 to 55.0) showed only one site downstream from the Dayton WWTP (RM 75.86) with
highly elevated concentrations of chromium and zinc. Polycyclic aromatic hydrocarbon (PAHS)
were detected at seven of nine sites. One or more pesticides (dieldrin, methoxychlor, and delta-
BHC) were detected at four locations including highly or extremely elevated levels of dieldrin.
Polychlorinated biphenyls (PCBs) were detected at five of nine sites with extremely elevated
levels occurring downstream from the West Carrollton WWTP (68.30). There appeared to be no
obvious link between these observations and impairment of designated uses.

Sediment sampling results for heavy metals from thirteen sites in the lower Great Miami River
from Middletown to the mouth (RM 55.0 to 0.0) revealed non-elevated to extremely elevated
levels according to the Ohio EPA system and Kelly and Hite (1984) as well as exceeding severe
effect levels (Persaud 1994). Highly elevated levels of zinc were found at six of the thirteen sites.
Highly and extremely elevated concentrations of one or more metals including chromium, arsenic,
cadmium, aluminum, copper, and barrium were found at ten of the thirteen sites. Extremely
elevated concentrations and/or severe effect levels of arsenic, chromium, copper, cadmium, iron,
mercury, zinc, and lead were collected at RM 51.3, downstream from the AK Steel 011 outfall
and the Middletown CSOs. Numerous PAH compounds were detected at RM 51.3 with
anthracene and fluorene exceeding the severe effect level. One or more pesticides were detected at
six of the thirteen sites including alpha-BHC, delta-BHC, gamma-BHC, DDT-Total, dieldrin, and
mirex. PCBs detected in the lower reach at RMs 10.7 and 8.52 exceeded the lowest effect level.
The observed contaminated sediments correspond with a decline in the fish community
performance at RM 51.3 which resulted in partial attainment of the WWH use designation.

Mainstem Tributaries

Seventy-one percent of the heavy metal concentrations in the tributaries ranked from non to
slightly elevated by all applicable criteria. Sediment sampling results for heavy metals revealed
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highly or extremely elevated levels of zinc at all five sites on Dicks Creek and chromium at three
of the five sites. Highly or extremely elevated levels of one or more metals including arsenic,
nickel, and cadmium were observed at three of the five Dicks Creek sites. Highly elevated levels
of zinc was detected in the North Branch of Dicks Creek downstream from the AK Steel 004
outfall. Paddys Run had highly to extremely elevated cadmium levels coinciding with impaired
fish communities; however, intermittent and low flows seemed to be the most likely cause of fish
community impairment. PAHs were below the detection limit in Bear Creek, but were detected in
Wolf Creek, Owl Creek, Dicks Creek, and the North Branch of Dicks Creek. Several pesticides
were detected at six of the eleven sites. Highly or extremely elevated levels (Kelly and Hite
1984) of dieldrin were detected in Wolf Creek and the North Branch of Dicks Creek. PCBs were
not detected in Wolf Creek, Bear Creek, or the North Branch of Dicks Creek, but were detected
in Owl Creek as highly elevated (greater than the lowest effect level). Extremely elevated levels
(greater than the severe effect level) of PCBs were detected in Dicks Creek at RMs 2.51 and 0.93.
The observed contaminated sediments correspond with a significant impairment of the
macroinvetebrate community performance in Dicks Creek, North Branch of Dicks Creek, Wolf
Creek, and Owl Creek. The contaminated sediments also corresponded to a significant
impairment to the fish community in Dicks Creek (RMs 2.4 and 0.4) and Wolf Creek (RMs 16.7
and 15.0).

Trend Analysis

Great Miami River

During the past decade, significant progress has been made towards restoring the chemical,
physical, and biological integrity of the middle and lower reaches of the Great Miami River (RM
90.0 to 0.0). Based on comparisons with previous biological surveys conducted by Ohio EPA in
1980 and 1989, the 1995 results showed a continued improvement in the middle and lower Great
Miami River. In 1980, most sites failed to attain the existing WWH use designation (i.e., full -
1.6 miles, partial - 5.9 miles, and non - 82.5 miles). By 1989, many sites improved to partial
attainment (i.e., full - 6.6 miles, partial - 63.5 miles, and non - 19.9 miles) and further to full
attainment by 1995 (i.e., full - 49.7 miles, partial - 36.3 miles, and non - 4.0 miles).
Improvements are due primarily to the improved treatment of sewage by county and municipal
WWTPs. Complete recovery was not evident in 1995, however, because 40.3 miles were in
partial or non-attainment due primarily to a failure of fish assemblages to meet the IBI criterion.
Non-attainment was mostly associated with habitat alterations caused by impoundments as well
as impacts from point source discharges.

A relatively new approach developed by Ohio EPA to visualize the extent to which a particular
site or entire river or stream reach is or is not attaining the goals set forth in the Ohio WQS is the
use of Biological Integrity Equivalents (BIE). These involve using the information compiled in
the use attainment table by summing the available indices at each sampling location and dividing
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Figure 1d. Longitudinal trend of the Biological Integrity Equivaents (BIE) for the Middle and Lower
Great Miami River from 1980, 1989, and 1995.
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by the total maximum possible for each index (see Methods Section). The longitudinal trend of
the BIE for the Middle and Lower Great Miami River from 1980, 1989, and 1995 dramatically
illustrate the improvements that have occurred throughout the mainstem (Figure 1d). The area
above 60 represents a narrative range of exceptional to marginally good and the area below 60
represents a narrative range of fair to very poor.

Dicks Creek and the North Branch of Dicks Creek

Aquatic life use attainment status in Dicks Creek and the North Branch of Dicks Creek has
declined since 1987 and in some cases since 1974. Similar to results from 1987, all segments
sampled in Dicks Creek and the North Branch of Dicks Creek remain in nonattainment of the
designated use criteria. From 1987 to 1995, fish community scores have shown an improvement
in the North Branch of Dicks Creek, but the macroinvertebrate community continues to be
degraded with scores indicative of poor and very poor quality. Fish and macroinvertebrate
community scores in Dicks Creek indicated fair to poor quality in 1987 but declined to scores
indicative of poor and very poor quality in 1995. This trend is contrary to what is generally
being observed in many other Ohio rivers and streams (Ohio EPA 1997).

Bear Creek

The fish community showed modest improvements in Bear Creek from 1981 to 1995. The
macroinvertebrate community was not sampled in 1981 but was in full attainment of the WWH
use designation criterion at four of the five sites in 1995. In 1981, when only the fish
community was sampled, 9.4 miles were in full attainment and 2.7 miles were in nonattainment
of the WWH criteria. In 1995, when both fish and macroinvertebrates were sampled, 7.3 miles
were in full attainment and 4.8 were in partial attainment of the WWH criteria.

Wolf Creek

In 1987 and 1995, the fish community was sampled upstream and downstream from the
Brookville WWTP (RMs 15.0 and 14.9 respectively) and at Nolan Road (RM 10.4). In 1987,
when only the fish community was sampled, 0.5 miles were in full attainment and 4.6 miles were
in nonattainment of the WWH criteria. In 1995, when both fish and macroinvertebrates were
sampled, 0.5 miles were in partial attainment and 4.6 were in nonattainment of the WWH criteria.
The fish community showed some improvement in Wolf Creek from 1987 to 1995, particularly
downstream from the Brookville WWTP where no fish were found in the 1987 survey. In 1995,
the fish community had recovered downstream from the Brookville WWTP to a narrative of
marginally good quality (IB1=38). However, the macroinvertebrate community was severely
impacted upstream and downstream from the Brookville WWTP resulting in nonattainment of
the WWH use designation at both locations in 1995. Additional samples collected in 1995 at
RMs 16.7 (Upper Lewisburg Salem Road) and RM 6.1 (Olive Road) resulted in partial
attainment of the WWH criterion and full attainment upstream from the mouth (RM 0.2).
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Elk Creek

The 1995 fish community in EIk Creek showed a slight decline since the 1987 survey. IBI and
MIwb scores went from exceptional (1Bl = 50, MIwb = 10.4) in 1987 to good (IBI=46, Mlwb =
9.0) in 1995. However, the 1995 scores were still in full attainment of the EWH use designation.

Whitewater River

Based on comparisons with previous biological surveys conducted by Ohio EPA in 1980 and
1989, the 1995 results showed a complete recovery in the Whitewater River. In 1980, 8.1 miles
were in nonattainment of the recommended EWH criteria, but recovered somewhat in 1989 with
2.7 miles in partial attainment and 5.4 in nonattainment. In 1995, 8.1 river miles were in full
attainment of the recommended EWH criteria with narratives of very good to exceptional quality.

Point Source Discharge Summaries

The following are general summaries of information about the major point source discharges
which were evaluated during the 1995 survey, arranged longitudinally from upstream to
downstream. These summaries also provide the basis for the section one part of Water Quality
Permit Support Documents (WQPSDs) which provides a discharge specific analysis.

Brookville WWTP

The Brookville WWTP discharges to the headwaters of Wolf Creek at river mile (RM) 14.93.
The Brookville WWTP was constructed in 1965 and upgraded in 1988 to a vertical loop reactor
plant with a design flow of 0.645 MGD. The treatment system includes screening, grit removal,
vertical loop reactor, aeration, settling, ultraviolet (UV) disinfection, aerobic sludge digestion, and
land application. The system receives no industrial inputs and consists entirely (100%) of
separate sewers with two lift stations and no bypasses or overflows. An inflow/infiltration (1/1)
analysis was recommended due to extensive I/l problems. During the past five years, the facility
reported a few NPDES permit limit violations for CBODs, ammonia-N, and fecal coliform
bacteria. A sewage overflow at the plant was also observed by Ohio EPA personnel during the
summer of 1995 following a heavy rain (i.e., sludge was being flushed from the parking lot).
Sewage sludge deposits were observed along the pool margins in Wolf Creek downstream from
the WWTP in 1995, but were not as extensive as those observed previously in 1987. No
bioassay tests have been performed on the WWTP effluent. Land uses along Wolf Creek
downstream from Brookville consist of a mixture of residential, agricultural and park lands,
becomes increasingly urbanized in the cities of Trotwood and Dayton to the confluence with the
Great Miami River (RM 80.25).

The fish assemblage in Wolf Creek immediately downstream from the Brookville WWTP has
significantly improved since 1987 due to the facility upgrade. However, macroinvertebrates
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continued to indicate rather severe impacts resulting in the non-attainment status. The poor
quality of both the fish and macroinvertebrate assemblages immediately upstream from the
WWTP (RM 15.0) indicates serious problems in Wolf Creek within Brookville. The probable
causes and sources of this impairment are urban stormwater and possibly undocumented point
sources. Follow-up investigations are needed to ascertain the sources responsible for the
observed impairment of the WWH use. The three elevated phosphorus values above 1.0 mg/l and
the dense patches of algae observed in Wolf Creek downstream from the WWTP indicated that
nutrient enrichment contributes to the impairment of the WWH use downstream. However,
recovery (albeit incomplete) was noted at the most downstream site within Dayton indicating
that urban runoff is not a substantially limiting factor.

Dayton WWTP

The Dayton WWTP, the largest municipal wastewater treatment facility within the basin,
discharges directly to the Great Miami River at river mile (RM 76.1). The WWTP was originally
constructed in 1929 and has subsequently been upgraded a number of times. In 1938, a
secondary treatment facility (two anaerobic digesters, four new aerobic digesters) was added. In
1950, primary clarifiers were added. In the 1970s, a secondary clarifier and chlorine contact tank
were added. New installations from 1983 through 1986 included a hydraulic expansion with new
headworks, two new grit basins, four new primary settling basins, new trickling filter media, four
anaerobic digesters, new chlorine contact basins, and the Bio-Gro company (privatization of the
sludge application program, dewatering for biosolids) came on line. In 1987 the Administrative
Lab Building was expanded and a new maintenance building was erected. Additional installations
from 1987 through 1991 included a cogeneration facility for production of electricity and heat, an
upgrade to an advanced wastewater treatment plant, an activated sludge basin (eight aeration
basins, eight final clarifiers, 20 effluent filters), post aeration, and dechlorination. Upgrades from
1989 through 1991 included improvements in several pump stations (Broadway and Westwood)
and an odor control facility utilizing sodium hypochlorite and sodium hydroxide (i.e., hydrogen
peroxide was added to the collection system). In 1993 a larger odor control facility was built
which used the same chemicals. In 1996, the sludge digester improvement project was
completed. The following summary was compiled from information in the Biological and Water
Quality Study of the Middle and Lower Great Miami River and Selected Tributaries, Ohio EPA
Technical Report MAS/1996-12-8 (in progress) and Ohio EPA files. As part of this study,
chemical and biological sampling was conducted at 70 sites in the Great Miami River from
Dayton to the Ohio River during June-October 1995. Similar sampling was also conducted by
the Ohio EPA during 1980 and 1989.

The Dayton WWTP is an advanced treatment plant with a hydraulic design capacity of 72 MGD

(60 MGD prior to 1986). The treatment processes consists of grit removal, primary settling,
odor control, trickling filters, intermediate settling, activated sludge (nitrification), final settling,
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tertiary filtration, chlorination, dechlorination, anaerobic digestion, cogeneration of electricity and
heat, and land application of sludge. The collection system consists of separate sanitary sewers
with 90% of the service area being sewered and encompassing 160 mi2 (city of Dayton, parts of
Kettering, 50% of Oakwood, 80-90% of WPAFB, 50% of Moraine, parts of Englewood,
Trotwood, Riverside, Northridge, and 75% of Harrison Township). Fourteen lift stations exist
(Montgomery Co. is separate), five of which can bypass untreated wastewater (3 have bypass
capabilities; Broadway, Lucille and Westwood, two are strictly bypass pump stations; Eastmont
and Lynnhurst). The service population is approximately 300,000 with modest growth
expected.  Significant industrial contributors include electroplaters, metal finishers, corn
processing (highest BOD load), foundries, chemical manufacturers, pulp and paper, laundries,
and others. The city of Dayton has an Ohio EPA approved pretreatment program.

The city of Dayton eliminated approximately 90 overflow design structures around 1988 that
had cross connections between the sanitary and storm sewers leaving approximately five active
overflow locations (Broadway, Westwood, Lynnhurst Rd., Eastmont, Lucille). The manhole
overflow at MacGregor Park off Woodman Drive frequently overflows due to sewer line
blockages. ~The WWTP reported 25 unauthorized sewer overflows which discharged
approximately 144 MG (primarily to the GMR) between 1990 and 1996. The majority of the
releases occurred prior to 1994 (eight in 1990, six in 1991, and six in 1993). No overflows were
reported in 1994 or 1995; however, five events occurred in 1996. The primary cause of these
events were weather related pump station overflows. The second most significant cause was
human error.

Biological assemblages in the free-flowing segment of the Great Miami River immediately
downstream from the Dayton WWTP were indicative of very good to exceptional quality with
no indications of impacts from acute toxicity. These marked improvements corresponded to the
substantial reductions in loadings of oxygen demanding wastes, ammonia-N, and other pollutants
discharged by the Dayton WWTP. The Dayton WWTP contributed the greatest amount of
annual flow of all the entities discharging directly to the Great Miami River but only contributed
3.7% of the annual ammonia-N load. As a result of treatment process upgrades to the Dayton
WWTP, significant improvements in the overall environmental conditions of the middle Great
Miami River (chemical and biological) have been realized. The 1995 intensive survey indicated
near complete biolgical recovery from the degraded conditions (non and partial attainment)
documented in previous investigations. These positive changes were directly linked to reduced
pollutant loads from the major permitted discharges to the middle Great Miami River.

However, the fish assemblage in the West Carrollton dam pool, 1.1 miles downstream from the

Dayton WWTP, declined to fair quality with highly elevated DELT anomalies indicative of poor
fish health and chronic chemical impacts. Associated causes and sources of fish community
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impairment were attributed to a combination of physical habitat (impoundment) and chemical
related (organic enrichment, marginal D.O. regime) problems.

Appleton Paper

Constructed in the early 1960s, the Appleton Paper wastewater treatment plant was a primary
treatment facility with a hydraulic design capacity of 6.5 MGD. Upgrades in the 1970s included
the addition of secondary clarifiers, and straightening the once curved aeration lagoon to twice its
original size in order to eliminate an odor problem. Appleton Papers purchased the mill in 1985
and began further modernization and improvements including converting to a secondary biological
treatment plant. In the mid-1980s, new bar screens were added, a ferric sulfate tank was installed
to control the formation of hydrogen sulfide, and the use of hydrogen sulfide for pH control was
discontinued. Due to an increase in mosquito populations, Appleton also shortened the aeration
lagoon and removed the baffle from a polishing lagoon. In 1994 a second aeration tank was added
at the final discharge to assure adequate dissolved oxygen in the discharged water. Additionally,
a bypass was added at the lift station to bypass the primary clarifier and discharge to the aeration
lagoon for treatment before final discharge.

The Appleton Paper mill wastewater treatment plant discharges via three outfall locations: 001
consists of treated industrial wastewater from the mill production process and power plant
discharging to a side channel of the Great Miami River at RM 72.34; 002 is well water and storm
water; and 003 is storm water runoff and well water discharging to Owl Creek. Appleton Paper
manufactures carbonless based, coated and uncoated, non-integrated and de-inked paper. The
major raw materials used in the production facility includes virgin pulp, calcium carbonate,
recycled stock, clay, and starch. The plant produces an average of 400 tons of paper per day.
The wastewater treatment process currently consists of primary clarification, aeration, secondary
clarification, a polishing basin, and post aeration of industrial wastewater. Wastewater is
generated by de-inking, bleaching, paper making, coating, and stock blending process.

Biological assemblages in the Great Miami River immediately downstream from Appleton Paper
were indicative of marginally good to exceptional quality; however, the discharge (RM 72.3) was
significantly impacting the macroinvertebrate community. The impact to the macroinvertebrate
community was indicative of nutrient or organic enrichment rather than to acute toxicity. The
fish assemblage downstream from Appleton Paper had a slightly elevated incidence of external
DELT anomalies (compared to least impacted expectations) which was also indicative of
nutrient/organic enrichment.

Montgomery Co. Western Regional WWTP

The Montgomery County Western Regional WWTP discharges directly to the Great Miami
River at RM 71.4. The WWTP began operation in November 1979 and currently operates as a
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tertiary treatment plant with a design capacity of 20 MGD. The Montgomery County Western
Regional WWTP replaced the existing Moraine WWTP which was hydraulically overloaded and
not capable of meeting discharge limitations. The treatment process includes screening (fine and
coarse screens located at the pretreatment pumping facility on Dryden Road), modified two-stage
activated sludge process, mixed media sand filtration, chlorination, dechlorination, and post
aeration (cascade). Permanent dechlorination facilities were added in 1995. The collection
system consists of separate sanitary sewers, with all of the service area being sewered (other
customers served include Miamisburg, Moraine, Kettering, Miami Township, Jefferson
Township, Washington Township and City of Dayton). The system contains 12 lift stations,
none of which have bypasses. The system also has several sanitary sewer overflows that are
addressed in Director’s Findings and Orders which call for their elimination. The service
population is approximately 100,000 with modest growth expected.

Biological assemblages in the Great Miami River immediately downstream from the Montgomery
County Western Regional WWTP were indicative of good quality with no indication of acute
toxicity. The fish assemblage in the mixing zone had a highly elevated incidence of external
DELT anomalies (21%) which were indicative of poor health and sublethal chronic chemical
impacts. The cumulative effect of the Appleton Paper effluent (located 0.85 miles upstream) and
the Montgomery County Western Regional WWTP effluent were negatively impacting the fish
community. The percentage of DELT anomalies downstream from the mixing zone declined to
8.0% but still indicated sublethal chemical stress on the fish community.

West Carrollton Parchment Company and Fraser Paper, Inc. (formerly Miami Paper)

The West Carrollton Parchment Company discharges directly to Owl Creek at RM 0.37. Owl
Creek, a small headwater stream with a 3.8 square mile drainage area, also receives effluent from
Fraser Paper Incorporated (RM 0.52) before directly discharging to the Great Miami River at
RM 69.55, approximately 0.7 miles upstream from the West Carrollton WWTP. During
droughts, the flow in Owl Creek consists of 100% effluent from the two paper industries.
Stormwater drainage from both paper facilities also intermittently discharge to Owl Creek. Owl
Creek is currently designated as a Limited Resource Water (LRW).

Constructed in 1971, with an upgrade in 1989, the West Carrollton Parchment wastewater
treatment system has a design capacity of 0.69 MGD. West Carrollton Parchment manufactures
genuine vegetable parchment and painted waxed papers. The wastewater generated includes non-
contact cooling water and acid rinse water. The treatment process used is neutralization of the
wastewater prior to discharging from the 001 outfall. The facility also discharges stormwater
runoff from outfalls 002 and 003 at the EIm Street and Central Ave. storm sewers, respectively.
These storm sewers eventually discharge to the Great Miami River mainstem. West Carrollton
Parchment operates on a 24 hours/day, 5 day/week production schedule during the winter
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months. Orders usually increase during the remainder of the year which initiates a 6-7 day/week
production schedule. The annual average discharge volume for outfall 001 was 0.624 MGD in
1995.

Fraser Paper Inc. makes fine papers (non-integrated and de-inked). The plant on average
produces 309 tons per day of fine paper which is used in the premium writing, printing, and text
of cover industries. Constructed in 1963, the Fraser Paper wastewater treatment plant is a
secondary treatment facility with a hydraulic design capacity of 5.0 MGD. The treatment
process includes: primary clarification, aeration, and secondary clarification. Process wastewater
is generated by deinking, blending, color stripping (minimal bleaching), paper making, air
scrubber, boiler blowdown, softener regeneration. Historical upgrades to the treatment facility
include an aeration basin in 1967, the addition of a secondary clarifier in 1974, and the addition of
a sludge dewatering treatment system in 1981. Recent upgrades consist of the addition of a
second secondary clarifier in 1989 and the installation of internal clarifiers in 1992. Sludge
handling facilities were also upgraded in 1992 or 1993 with the installation of a new belt filter
press. The wastewater treatment plant computer system was upgraded in 1994 and in 1995 and
a step feed to the aeration system was added. Containment for the ammonia and phosphorus
tanks which were in place at the facility in 1995 was also added. Monitoring stations include
outfall 001 (process wastewater at weir prior to discharge through Parshall flume to Owl Creek),
outfall 002 (storm runoff-roof drainage from the pulp storage facility to Owl Creek), outfall 003
(storm runoff-roof drainage from office buildings and driveway runoff to the city storm sewer),
and outfall 004 (parking lot runoff to the city storm sewer and sanitary wastewater to the West
Carrollton WWTP).

The poor biological communities in Owl Creek during 1995 was apparently due to water quality
impacts from the two industrial discharges. Biological assemblages in Owl Creek downstream
from the two paper industries in 1995 ranged from marginally good quality for the fish
assemblage to very poor quality for macroinvertebrates. The very poor macroinvertebrate
community in Owl Creek was indicative of highly toxic instream conditions. Probable causes and
sources of the existing impairment are attributed to a combination of upstream effluent related
problems including acute toxicity in the West Carrollton Parchment effluent. Attainment of the
LRW aquatic life use is expected to occur with the elimination of the toxicity to
macroinvertebrates and reduced loadings of oxygen consuming pollutants which will result in
higher dissolved oxygen levels.

Miamisburg WWTP

The Miamisburg WWTP discharges directly to the Great Miami River at river mile (RM) 65.0
and operates as a secondary treatment facility with a hydraulic design flow of 3.0 MGD. The
original wastewater treatment plant (built in 1954) reached 95% of the hydraulic design capacity
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(1.0 MGD) in 1962, and it became necessary to expand the plant to include secondary treatment
as required by the Ohio Water Pollution Control Board. The plant site was unable to
accommodate an expansion so a new site on the east side of the river was selected. The relocated
Miamisburg WWTP was built in November 1967 and had a hydraulic design flow of 2.2 MGD
and a peak hydraulic capacity of 4.0 MGD.

Upgrades completed in 1987 included an expanded aeration chamber (six additional tanks), an
expanded chlorine contact tank, two primary clarifiers, a secondary clarifier (75 circular), belt
filter press (vacuum filter removed), and two thickening tanks. One additional chlorine contact
basin was added and the capacity of the east side pump station was doubled. An additional 24
inch force main was installed along the Great Miami River, a new return sludge building was
constructed, and three RAS pumps were added . Residual treatment was modified slightly by the
addition of five plastic media sludge drying beds. In 1995 the floating cover of the primary
digester was removed and replaced with a Westec floating cover equipped with a mechanical
sludge mixing system. Currently the Miamisburg WWTP has a hydraulic design flow of 3.0
MGD and a peak hydraulic capacity of 6.88 MGD. The treatment train consists of influent
screening and grit removal, primary settling, activated sludge aeration, secondary clarification, jet
chlorination, and dechlorination. The Miamisburg WWTP is a Class 11l WWTP that serves a
population of approximately 17,800 people with moderate growth. Approximately 90% of the
service area has separate sewer systems while the other 10% of the area has no sewer system.
The collection system has one main lift station and many pump stations throughout the city. No
bypasses or overflows are present in the system. The facility is not currently required to have
an industrial pretreatment program, however the plant does receive wastewater from several
minor industrial dischargers.

The 1995 fish sampling in the Great Miami River downstream from the Miamisburg WWTP
(RM 64.8) was indicative of marginally good to fair quality. = Sampling showed elevated
percentages of fish with DELT anomalies which are indicative of sublethal chemical stresses.
Biological scores markedly declined in this section of the Great Miami River mainstem due to an
impoundment caused by the DP & L Hutchings Power Plant dam. The lower biological scores
are typical for impounded segments, however, the poorer fish health and the increase in pollution
tolerant fish (common carp and green sunfish) was indicative of chemical stresses exacerbated by
the deeper slower flowing pooled habitat. The quality of fish assemblages in the dam pools
should improve with further reduction in nutrient loadings. However, the WWH attainment
status may not fully improve to due to the habitat modifications created by the DP & L
Hutchings Power Plant dam. Macroinvertebrate community performance could not be evaluated
directly downstream of the Miamisburg WWTP due to the impoundment effect but samples
downstream of the dam were not indicative of any water quality impact. The station located on
the river left at RM 64.3 was performing in the exceptional range (ICI=50). Increased overall
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density (3595/ft2 compared to 2498/ft2 at RM 66.9 upstream of the impoundment) and slightly
increased percent tolerant taxa (1.4% compared to 0.6% at RM 66.9) indicate a mild enrichment
effect from upstream sources. The macroinvertebrate community performance within the DP&L
Hutchings EGS mixing zone (at RM 64.35 on the river right) was meeting WWH expectations
with narrative evaluations of good to very good. The station located at RM 64.1 on river right
was performing at the exceptional level (IC1=52). The overall density (3815/ft2) and percent
predominance of tolerant taxa (1.7%) were elevated at this station similar to RM 64.3, likewise
indicating mild enrichment from upstream sources.

U.S. DOE Mound

The U.S. DOE Mound Lab manufactured components for the nuclear weapons program, stable
isotopes, and conducted research for other Department of Energy programs. Industrial and
sanitary wastewaters were and still are generated by this facility. The treatment process for
sanitary wastewater (outfall 001) consists of bar screening, fine screening, grit removal, aeration,
settling, tertiary filtration, chlorination and dechlorination. The 001 treatment plant also receives
wastewater from the metal finishing shop. Outfall 002 is comprised of wastewater from the
radioactive waste disposal building (treatment consists of pH adjustment, clarification, carbon
addition, sand filtration, bone char column and I micron filtration), non-contact cooling water,
boiler blowdown, softener backwash, and storm water runoff treated in retention basins. The
design capacity of the sanitary treatment plant is 0.120 MGD. Improvements made to the
sanitary waste disposal plant include a new bar screen , grit removal, and the addition of a circular
clarifier which replaced the existing clarifiers.

The U.S. DOE Mound facility has three wastewater discharge locations. Outfall 001 discharges
sanitary wastewater directly to the Great Miami River at RM 65.9 and outfall 002 and 003
discharges to the Miami-Erie Canal. The Mound Overflow Creek is a small headwater stream
(approximately 0.4 miles long) which provides a conveyance for overflow water from the Miami-
Erie Canal to the Great Miami River at RM 65.08. The stream flow in the Mound Overflow
Creek is comprised partly of effluent from the Mound 002 outfall and 003 outfall which
discharges from a pump ant treat groundwater remediation.

The QHEI score for the Mound Overflow Creek at RM 0.2 was 51.0, with modified habitat
attributes predominating. The fish community (evaluated upstream from the mouth at RM 0.2)
performed in the fair range, and was below WWH criterion. The use designation of Mound
Overflow Creek is currently unlisted but the modified habitat conditions indicated that the
appropriate use designation should be MWH. The 1995 biological results showed partial
attainment of the recommended MWH use designation in Mound Overflow Creek and full
attainment of the existing WWH use designation in the Great Miami River mainstem downstream
from the 001 outfall.
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Dayton Power and Light O.H Hutchings Station (001, 002, 003, 004)

The Dayton Power & Light Company O.H. Hutchings Electric Generating Station (EGS) has
four outfalls which discharge directly to the Great Miami River. The main outfall (001)
discharges both above and below a low head dam at RM 64.37. The Hutchings EGS is a six unit
360 megawatt hours (1 unit= 60 MWH), coal fired EGS built in 1946. Formerly a baseload plant
it is now used to provide electricity during times of peak electrical demand primarily during the
period of June through August and December through February. A 32 MWH gas turbine was
installed in 1968. The majority of the wastewater produced from the DP&L Hutchings Station is
once-through, non-contact condenser cooling water used in the steam surface condenser cooling
units. The station also produces wastewater from the fly ash filters and a sanitary wastewater
treatment plant. No treatment is provided for the once-through cooling water, the ash is settled
and filtered, and the sanitary wastewater is treated by extended aeration followed by settling,
tablet chlorination, and tablet dechlorination. The permitted outfalls include 001 (non-contact
condenser cooling water), 002 (ash pond, bearing cooling water pond, coal pile run-off pond), 003
(storm water runoff), and 004 (sanitary activated sludge package WWTP plant).

Raw materials used by the Hutchings EGS are coal, oil, and gas with a total daily peak electric
power production rate of 9408 megawatts. Upgrades to the facility occurred in the 1980s with a
sewage treatment plant expansion (outfall 004) that included the addition of aeration and resulted
in extending the sediment settling time. In addition a filter building at ash pond (002) was
installed. In 1993 dechlorination was added to the WWTP. The total estimated annual
wastewater flow is 107.25 MGD (cooling, storm, and wastewater flows combined).

In 1995, The segment downstream from the DP&L Hutchings EGS was in full attainment of the
WWH use at all of the free flowing sites. Biological assemblages in the Great Miami River
immediately downstream from the DP&L Hutchings EGS were indicative of marginally good to
exceptional quality with no indications of thermal impacts or acute toxicity. The fish and
macroinvertebrate assemblages one mile downstream from DP&L Hutchings EGS both reflected
exceptional community quality. This is a significant improvement since 1988 when a massive
fish Kkill occured due to extreme thermal loadings from the Hutchings EGS during a period of
extended low flows and high ambient temperatures. Temperatures exceeding 40° C were observed
immediately downstream and exceedences of the WWH temperature criteria were evident
downstream to Middletown. No fish (IBI = 12, very poor) were found in sampling conducted
downstream of the Hutchings EGS on July 14, 1988 (RM 63.5). No fish were found again on
August 17, 1988 at RM 64.0 (downstream of the dam) and at RM 62.5 (upstream of the
Wheelabrator/Franklin WWTP). Macroinvertebrate community performance was fair (IC1=18 at
RM 64.3) indicating a significant impact to the macroinvertebrates. Thousands of crayfish were
also killed by the elevated water temperatures. The fish community began to recover in

28



MAS/1996-12-8 Great Miami River Basin TSD December 30, 1997

September 1988, but was predominated by highly tolerant species such as green sunfish and
goldfish and community condition remained poor to very poor. Since that time the Hutchings
EGS has been operating within a thermal load management plan designed to prevent similar
impacts.

Franklin WWTP (U.S. Filter/EOQS)

The Franklin WWTP is located in Franklin, Ohio and discharges directly to the Great Miami
River at RM 59.6 in Warren County. The Franklin WWTP has a design flow of 4.5 MGD and a
peak hydraulic capacity of 9.0 MGD and serves surrounding areas including Franklin,
Germantown, Carlisle and unincorporated areas of Montgomery and Warren Counties. The
treatment process consists of influent screening, primary settling, activated sludge aeration (fine
bubble-aerated lagoons), secondary clarification, chlorination, dechlorination, and post aeration.
Biosolids are thickened with a gravity belt thickener prior to being discharged into a nine million
gallon biosolids storage lagoon outfitted with mechanical aerators. The biosolids are then
aerobically stabilized in the storage lagoon and land applied on area farms in accordance with an
approved Sludge Management Plan. Approximately 95% of the service area has a separate sewer
system while the other 5 % is unsewered. The collection system has two lift stations operated
by WEOQS, four lift stations operated by Germantown and seven operated by Warren Co. The
total population served is 22,000 with moderate growth expected. The facility currently has an
industrial pretreatment program in which industrial wastewater accounts for approximately 30%
of the influent flow and 60% of the influent loading. Four of the local industries have dedicated
force mains discharging to the influent mixing box. Significant industrial contributors include
paper mills, a metal finisher, a pharmaceutical plant, and an industrial laundry.

Biological assemblages in the Great Miami River immediately downstream from the Franklin
WWTP were indicative of marginally good to exceptional quality with no indication of acute
toxicity. A high percentage of fish with DELT anomalies were found in the mixing zone and
downstream from the WWTP indicating moderate sublethal chemical stress on the fish
community.

Bay West Paper Corporation

Bay West Paper discharges directly to the Great Miami River at RM 52.17 on a continuous
basis. The plant is located in the city of Middletown and became operational in 1994. The
wastewater treatment facility is designed to treat 3.7 MGD of wastewater generated from the
manufacturing of toilet paper and paper towels. The treatment process consists of a thickener, a
primary clarifier, two aeration basins, and two secondary clarifiers. Solids removed in the
treatment process are dewatered with a sludge press and then disposed of at a sanitary landfill.
Bay West Paper can divert wastewater to the Middletown WWTP in the event of a plant upset
or during extreme low flow conditions in the Great Miami River. Sanitary wastewater generated
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from the 114 employees is treated by the Middletown WWTP.,

In 1995, the macroinvertebrate and fish community performance downstream from the Bay West
Corporation (RM 51.5) was in the marginally good to very good range (ICI=44; IBI=39;
MIwb=9.5). Fish community performance, however, significantly declined downstream from
the AK Steel 011 outfall (RM 51.3). This impairment was likely associated with the AK Steel
discharge (RM 51.4) and PAH contamination of the bottom sediments. Recovery to full
attainment of WWH biocriteria occurred downstream from Dicks Creek (RM 47.5) which was an
improvement over the conditions observed in previous years.

AK Steel: 011 (monitored under 001), 002, 003, 004, and 015(monitored under 005)

AK Steel discharges to one location on the Great Miami River (outfall 011) at RM 51.4, three
locations on Dicks Creek (outfall 002, 003, and 015) at RM 2.92, 3.80, and 4.15, respectively,
and one to the North Branch of Dicks Creek (outfall 004) at RM 0.22. The plant produces flat
rolled steel and intermediate products of pig iron and coke in addition to steel finishing and
coating.

Outfall 011 (discharge to the Great Miami River at RM 51.4) consists of effluents from the north
terminal treatment plant, the blast furnace/sinter plant, non-contact cooling water, and storm
water runoff. The north terminal treatment plant (monitored under station 614) was installed in
1979 and was designed for 1.7 MGD. It provides flocculation, clarification, neutralization, and
aeration to the wastewaters generated from cold forming, acid pickling, alkaline cleaning, hot
coating, metal finishing, coal coating, inorganic chemicals, and oxygen and nitrogen production
processes. The average discharge volume for station 614 was 0.691 MGD in 1995. The blast
furnace/sinter plant treatment (monitored under station 613) was installed in 1978 and modified
in 1986. It provides chemical precipitation, flocculation, and sedimentation to the wastewaters
generated from the iron making and sintering processes and was designed for 2.16 MGD. The
average discharge volume for station 613 was 1.15 MGD in 1995. The total average discharge
volume for outfall 011 was 7.73 MGD in 1995.

Fish community indices declined from full attainment of WWH biocriteria upstream from the AK
Steel 011 outfall (IBI=39, MIwb=9.5) to non-attainment downstream (IBI=33, MIwb=7.5).
The lower end biological scores, due mostly to a decrease in the percentage of round-bodied
suckers and clean gravel spawners (simple lithophilic), and an increase in the percentage of
omnivores and tolerant fish species, were most likely caused from a combination of poor quality
effluent, contaminated sediments, poor quality habitat, and impacts from the Middletown CSOs.
Macroinvertebrate communities were in full attainment of the WWH use designation downstream
from outfall 011 (ICI = 38) but were characteristic of a toxic impact response within the mixing
zone (ICI = 8).
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Outfall 002 (discharge to Dicks Creek at RM 2.92) consists of untreated coke plant cooling water
(river and well water) and storm water runoff. The yearly average discharge volume in 1995 was
0.794 MGD. Outfall 003 (discharge to Dicks Creek at RM 3.80) consists of treated basic oxygen
furnace (BOF) effluent, cooling tower blowdown, and storm water runoff. The BOF treatment
plant was installed in 1969 and modified in 1979. Treatment consists of flocculation and
clarification for the BOF gas cleaning system and was designed to treat 6.48 MGD with 98%
recycle. The BOF wastewater treatment system is monitored at station 631 which had a yearly
average discharge volume of 0.095 MGD in 1995. The yearly average discharge volume for
outfall 003 was 1.12 MGD in 1995.

Outfall 015 (discharge to Dicks Creek at RM 4.15) consists of hot strip mill plant clarification
effluent, non-contact cooling water, and storm water runoff. The treatment system provides
flocculation, clarification, and cooling to process wastewater from the hot strip mill, continuous
caster, vacuum degassing, slab reheat furnaces, and cold mill cooling tower areas and is monitored
under station 005. The hot strip mill clarification plant was installed in 1968 and was designed to
treat 100 MGD with 99.5% recycle. The average discharge volume in 1995 for station 005 was
0.653 MGD. The average discharge volume in 1995 for outfall 015 was 0.651 MGD.

Outfall 004 (discharge to the North Branch of Dicks Creek at RM 0.22) consists of effluents
from the south terminal treatment plant, the no. 2 electrogalvanizing treatment plant, non-contact
cooling water, and storm water runoff. The south terminal treatment plant (monitored under
station 641) was installed in 1970 and modified in 1990. It provides lime neutralization, aeration,
flocculation, and clarification to the wastewaters generated from hot coating, acid pickling, and
cold forming processes and was designed to discharge a volume of 2.89 MGD. The average
discharge volume for station 641 was 1.697 MGD. The no. 2 electrogalvanizing treatment plant
(monitored under station 642) was installed in 1990 and was expanded in 1995. It provides
aeration flocculation and clarification to the wastewater generated from metal finishing processes
and was designed to discharge a volume of 0.288 MGD. The average discharge volume for
station 642 was 0.217 MGD. The total average discharge volume in 1995 for outfall 004 was
2.175 MGD.

Aquatic life use attainment status in Dicks Creek and the North Branch of Dicks Creek has
declined since 1987 and in some cases since 1974. The 1995 results indicated non-attainment of
the applicable MWH and WWH use designations at all sampling locations due to poor and very
poor macroinvertebrate and fish communities. Macroinvertebrate communities in Dicks Creek
and the North Branch were severely impacted by the various AK Steel discharges. Very poor
performance downstream from the AK Steel 004 discharge (located on the North Branch of Dicks
Creek) at RM 0.03 indicated a toxic response. The fish community, however, performed in the
very good range indicating that the 004 discharge was not adversely impacting fish. The
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differential response by the fish and macroinvertebrate communities indicates a specific influence
peculiar to the invertebrates.

The poor community performance exhibited by the macroinvertebrates in Dicks Creek from RMs
4.7 to 2.6 was also attributed to toxic instream conditions created by AK Steel discharges.
Community performance improved into the fair range at the two downstream stations due
primarily to modest increases in diversity. However, the percent predominance of tolerant
organisms remained highly elevated at these downstream stations. Outfall 003 (located on Dicks
Creek at RM 3.8) was significantly impacting the fish community. Upstream sampling yielded
good to exceptional fish communities but downstream from outfall 003, fish communities were in
the fair to poor range. During the 1995 survey, a spill of flushing liquor occurred from outfall
003 resulting in a total fish kill extending to the confluence of the Great Miami River (RM 3.8 to
0.0). Sampling prior to the spill showed an impairment downstream from the AK Steel 003 and
015 outfall at RM 3.0 for the fish community (IBI = 30; Mlwb = 5.8), but further degraded fish
communities (IBlI = 22) occured after the spill. Prior to the 003 outfall spill, sampling
downstream from the 002 outfall (RM 2.6) resulted in attainment of the MWH use designation
for the fish community (IBI = 30; MIwb =5.8) but showed severe impairment after the spill (1Bl
= 14; Mlwb = 4.1). The lowest possible IBI score (12) occurred downstream from the spill at
RMs 2.4 and 0.4.

Middletown WWTP

The Middletown WWTP discharges directly to the Great Miami River at RM 48.29. The plant
has a permitted bypass discharging at RM 48.18 which has not been used for approximately 10
years. The Middletown WWTP became operational in 1958 providing primary treatment. The
plant consisted of two primary settling tanks, two-stage digestion, and one vacuum filter for
sludge dewatering. The plant flow was 8.0 MGD and removed 60% of the sewage solids.

In 1972, the plant was upgraded to a secondary treatment facility which included the addition of
one primary settling tank, three aeration tanks, three secondary clarifiers, three chlorine contact
tanks, and a complete sludge dewatering and incineration facility. This upgrade increased the
hydraulic design capacity to 23 MGD and removed 85% of the sewage solids. The plant also
added aeration chambers and vacuum filters in 1981, a 60 MGD effluent pump station in 1994,
and a grit chamber and dechlorination facility in 1995. Currently the hydraulic design flow is 26
MGD with a peak hydraulic capacity of 48 MGD. The removal of solids is between 95% and
98%. The treatment process consists of influent screening and grit removal, primary settling,
activated sludge aeration, secondary clarification, chlorination, dechlorination, and sludge
dewatering. The Middletown WWTP has been using land application for its sludge disposal
since 1978. The facility currently uses approximately 30 farms comprising 2500 acres for
application. The tonnage (amount of sludge) applied is between 18,000 and 21,000 wet tons per
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year. The Middletown WWTP serves approximately 52,000 people with moderate growth
expected. There are 15 significant industrial users which contribute about 65% of daily influent
flow. Approximately 62% of the service area has combined sewers and the remaining 35% of
the service area has separate sewers. The collection system has 10 lift stations without bypasses
or overflows. Eight permitted combined sewer overflows (CSOs) exist in the system discharging
between RM 52.17 to 51.0. The facility currently has an industrial pretreatment program for 15
significant industrial users. Some of the industrial contributors include an integrated steel mill,
paper mills, and electroplating shops. Of these 15 industries, 4 are sampled on a daily basis
while the other 11 are sampled quarterly and inspected biennially. This program has been
evaluated by both Ohio EPA and the U.S. EPA and has received satisfactory ratings from both.

In 1995, macroinvertebrate community performance was in the very good range (ICl = 44)
downstream from the Middletown WWTP (RM 47.7). Within the mixing zone (RM 48.2), the
macroinvertebrate community performance had narrative evaluations of good with no discernable
indication of effluent toxicity. The fish community, however, performed below ecoregional
expectations both upstream and downstream fromthe WWTP. The below WWH biological index
scores resulted from a decreased percentage of round-bodied suckers and simple lithophils and an
increase in the percentage of omnivores and tolerant fish species. As a result, only partial
attainment of the WWH use designation was observed. The Middletown combined sewer
overflow (CSO) system discharges are a significant source of organic enrichment in this segment.
Black septic plunge pools located beneath a Middletown CSO (between RM 51.5 and 51.4) were
observed by field staff indicating periodic discharges typical of CSOs which includes sewage
solids and other sanitary wastes. These CSOs along with contaminated sediments found
downstream from the AK Steel 011 outfall are likely correlated with the observed decline in fish
community performance. Biological impacts to the macroinvertebrate community were also
observed downstream from the Middletown CSOs in the form of increased organism density at
RM 52.17 and a slightly elevated percentage of tolerant organisms. Fish community performance
did improve to the very good range (IBI = 44) at the sampling location downstream from Dicks
Creek (RM 47.5) but declined again downstream from the LeSourdsville WWTP.

Butler County LeSourdsville WWTP

The Butler County LeSourdesville WWTP discharges directly to the Great Miami River at RM
45.65. The WWTP was constructed in 1977 with a hydraulic design flow of 4 MGD. Upgrades
were initiated in 1990 with the addition of a 2 MGD oxidation ditch and a gravity belt thickener
which increased the hydraulic design flow to 6 MGD. In 1992 another expansion included a new
sludge processing facility, two post aerobic digestors, a sludge blending tank, a belt filter press, a
sludge storage pad, three clarifiers, a cascade aerator, and UV disinfection. An upgrade in 1994
increased the hydraulic design flow to 12 MGD (expanding the oxidation ditch to 6 MGD) and
added a new influent pump station and preliminary treatment building. The WWTP was last
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upgraded in 1995 and currently has a hydraulic design flow of 12.0 MGD with a hydraulic
capacity of 28.0 MGD. The treatment process includes mechanical screening, grit removal,
activated sludge digestion, secondary clarification, and UV disinfection. Primary clarification and
tertiary filtration is also present for the rotating biological contact treatment system. Solids
removed from the WWTP are land applied. The collection system consists of separate sewers,
with 95 % of the service area sewered. The service population is approximately 35,000 with
moderate growth expected.

The sample downstream from the Butler County LeSourdsville WWTP has improved from non-
attainment in 1980 to partial attainment in 1989 and 1995. The macroinvertebrate community
was indicative of very good quality (ICI = 44) with no discernible indication of effluent toxicity.
The fish community, however, performed below regional expectations downstream from the
treatment plant. As a result, only partial attainment of the WWH use designation status was
achieved. Low biological fish scores resulted from a decrease in the percent of round-bodied
suckers, top carnivores, and lithophilic species, and an increase in the percent of tolerant fish.
The low index scores correllated to an increase in the amount of ammonia-N, TSS, and CBODs
that was discharged from the treatment plant. The Butler County LeSourdsville WWTP was the
highest point source contributor of ammonia-N in the basin during 1995. From 1990 to 1995, 65
violations of the NPDES permit were reported to the Ohio EPA for outfall 001. Most of the
violations occurred in 1993 and 1995 during WWTP upgrades.

Miller Brewery Company

The Miller Brewing Company discharges directly to the Great Miami River at RM 43.7 on a
continuous basis. The plant is located in St. Clair township near the city of Trenton and became
operational in 1991. The treatment facility is designed to treat 6.1 MGD of wastewater
generated from the production of malt beverages and consists of mechanical screening, grit
removal, six aeration basins, four secondary clarifiers, and two polishing lagoons. Solids removed
in the treatment process are dewatered with a sludge press and are either land applied or disposed
at a sanitary landfill. Sanitary wastewater generated from the employees is treated by the Butler
County LeSourdesville WWTP.

The Miller Brewery Company WWTP began production in 1991. During the 1980 and 1989
survey, this section of the stream (RMs 43.0 to 40.9) was found to be in non-attainment of the
WWH use designation status. Even with the addition of the Miller Brewery Company in 1991,
the 1995 survey showed an improvement to partial attainment downstream from the plant at
RM 43.40. The Miller Brewery Company had two violations of its NPDES permit in 1993 for
ammonia-N and pH but demonstrated good water quality downstream from the plant in 1995
(with the exception of one pH violation). The macroinvertebrate community was indicative of
good quality (ICI = 40) with no discernible indication of effluent toxicity. The fish community,
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however, performed below regional expectations downstream from the treatment plant due to a
decrease in the abundance of round-bodied suckers and simple lithophilic spawners, and an
increase in the proportion of omnivores and tolerant species. Even though the fish community
scores were below WWH expectations downstream from the Miller Brewery Company, they
were consistent with upstream results which also showed impairment of the fish community.
Some of the impairment is likely associated with the Butler County LeSourdsville WWTP
discharge (RM 45.5).

Hamilton Municipal Power Plant

The Hamilton Municipal Electric Plant has been operated by the city of Hamilton since July,
1895. The electric plant is composed of three steam boiler/generator units and two gas turbine
generators with a capacity of 122 mega-watts and an average annual net generation of 227 million
kilowatt-hours. Daily production rates are 135 mega-watts in the summer and 75 mega-watts in
the winter. Approximately 25,000 tons of coal are used per year as well as 3,263,300 million ft3
per year of gas and 18,000 gallons per year of fuel oil. The facility uses once-through cooling
water provided by the Hamilton-Rossville hydraulic canal (54 MGD) and city water wells
(annual average of 855,000 gallons per day (GPD)) for a total average withdraw volume of 55
MGD. The power plant maintains four outfalls (003, 005, 006, 007) which discharge to the
Hamilton-Rossville hydraulic canal and the Great Miami River mainstem.

Outfall 003 discharges approximately 33 MGD directly to the Great Miami River at RM 37.1
from several condenser units utilizing once-through cooling water to reduce water temperature to
a suitable discharge level. Chlorine is added to control algae growth in the facility distribution
lines. Outfall 005 discharges treated, non contact cooling water to the Hamilton-Rossville
hydraulic canal through a submerged pipe, located upstream of the cooling water intake, and is
the uppermost electric plant outfall. Outfall 005 receives runoff from a coal pile which drains to
a central location and discharges an average of one time per month. Treatment of the coal pile
runoff is through settling only. Coal pile area water is primarily lost to groundwater. One or
more groundwater monitoring wells, in place for a hazardous waste site (Chem Dyne), are located
in the coal pile area. Outfall 006 discharges primarily ash wastewater to the Hamilton-Rossville
hydraulic canal downstream from outfall 005. The outfall receives non contact cooling water
from the oil coolers, bearing seal water, and floor drains (annual average 20,000 GPD).
Condensate and cooling water from the ash vacuum system contributes an approximate annual
average of 76,000 GPD The ash water is treated by the Hamilton WWTP while waste fly ash
and bottom ash is taken to a beneficial reuse site by contract with the City of Cincinnati.
Additional annual average discharge quantities for outfall 006 include boiler blowdown (2,000
GPD), evaporator blow down (1,500 GPD) and bearing seal water (500 GPD). Outfall 007
discharges non contact cooling water from turbine unit #5 to the Hamilton-Rossville hydraulic
canal downstream from outfall 006.
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The 1995 biological sampling in the Great Miami River downstream from the Hamilton
Municipal Power Plant indicated full attainment of the WWH use designation. This is an
improvement from 1980 and 1989 when this segment of the river was in partial or non-
attainment of the WWH criteria due to fish community impairment. The Hamilton Municipal
Power discharge (003 discharge at RM 37.12) was not significantly impacting the fish or
macroinvertebrate community.  Macroinvertebrate community performance was in the
exceptional range (ICI=46) at the downstream station (RM 37.0). The fish assemblage was
indicative of very good to exceptional quality (IB1=48, MIwb=9.1).

Hamilton WWTP

The Hamilton WWTP was last upgraded in 1988 and is designed for 32.0 MGD. Champion
Paper accounts for approximately 40% of the wastewater treated at the Hamilton WWTP.
Treatment consists of grit removal, primary clarification, activated sludge digestion, secondary
clarification, chlorination, and dechlorination. Solids removed from the WWTP are either land
applied or composted. The collection system consists of separate sewers, with 95% of the
service area sewered. Eighteen overflow locations are known to be active for the collection
system, all of which discharge to the Great Miami River. The service population is
approximately 65,000 with moderate growth expected.

The 1995 biological sampling in the Great Miami River downstream from the Hamilton WWTP
indicated full attainment of the WWH use designation. This is an improvement from 1980 and
1989 when this segment of the river was in partial or non-attainment of the WWH criteria. The
fish community was indicative of marginally good to exceptional quality (IBI=38, MIwb=10.8).
While fully meeting the WWH criteria, 1Bl scores declined downstream from the Hamilton
WWTP (IB1=38) compared to upstream sampling at RM 34.2 (IBI=50) indicating a significant
impact to the fish community from the Hamilton WWTP and numerous CSOs. The invertebrate
community performance was in the very good range (ICI=42) at the downstream station (RM
34.0) indicating no significant impact from the Hamilton WWTP. However, slightly elevated
percent predominance of tolerant organisms (3.2% compared to 0.3% at RM 34.3) indicated mild
enrichment from the WWTP.

Fairfield WWTP

The Fairfield WWTP discharges directly to the Great Miami River at approximately RM 32.0.
The facility was last upgraded in 1988 to meet secondary treatment requirements. The WWTP is
currently designed for 6.0 MGD with a hydraulic capacity (peak daily flow rate) of 10.0 MGD.
The Fairfield WWTP has requested an expansion in the design capacity increasing conduit flow
to 10.0 MGD. Treatment consists of mechanical screening, grit removal, primary clarification,
activated sludge digestion, secondary clarification, tertiary filtration, chlorination and
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dechlorination. Solids removed from the WWTP are land applied. The collection system
consists of separate sewers, with all of the service area sewered. Three overflow locations are
known to exist for the sewage collection system. These include the Crystal |1 and Il pump
stations adjacent to Crystal Drive and the Goodyear manhole adjacent to Dixie Highway.
Overflows from the Crystal I and Il pump station discharge to the Great Miami River via
Pleasant Run. Overflows from the Goodyear manhole flow to Mill Creek by an unnamed
tributary. Fairfield is currently constructing relief sewers and flow equalization basins at the
WWTP to eliminate these events. The service population is approximately 40,000 with
moderate growth expected.

The 1995 biological sampling in the Great Miami River downstream from the Fairfield WWTP
indicated partial attainment of the WWH use designation due mostly to fish community
impairment. This is a slight improvement since 1980 and 1989 when this segment was in non-
attainment of the WWH criteria. The fish assemblage in the Great Miami River downstream
from the Fairfield WWTP was indicative of good to fair quality (IB1=28, MIwb=8.9). Similar
results were found upstream in the mixing zone indicating no avoidance or toxic effect from the
Fairfield WWTP effluent. 1Bl and MIwb scores were lower downstream (IBI=28, MIwb=8.9)
from the Fairfield WWTP compared to upstream sampling (IBI=38, MIwb=10.8) indicating a
significant impact to the fish community from the Fairfield WWTP. The Fairfield WWTP (RM
31.6) was not significantly impacting the macroinvertebrate community.  Community
performance was in the exceptional range (IC1=46) at the downstream station (RM 29.9). The
macroinvertebrate community performance within the Fairfield WWTP mixing zone (at RM
31.6) was meeting WWH expectations with a narrative evaluation of marginally good and no
discernible indication of effluent toxicity.

USDOE Fernald

The Fernald Environmental Management Project (FEMP) is a 1050 acre government owned,
contractor operated facility. The facility began operations in 1951 for the processing of feed
materials to produce high purity uranium metal for use in the nation's weapons program.
Production peaked in 1960 at approximately 12,000 metric tons of uranium and reached a low in
1975 of about 1230 metric tons. Production ceased in 1989 and the focus was shifted to
environmental cleanup in 1991. The waste water treatment system discharges to the Great
Miami River at River Mile (RM) 24.73 through outfall 001. Outfall 001 consists of treated
wastewaters from the contaminated south plume, sanitary sewage, former production area
stormwater, sludge pond decant, coal pile runoff, boiler blowdown, cooling water,
biodenitrification effluent, investigation derived wastewater, perched groundwater, and sand filter
backwash. The sanitary wastewater treatment plant (WWTP) was designed for an average flow
of 0.35 MGD. The system currently processes an average of 0.16 MGD. The other flow
components of outfall 001 (remediation wastewater, dewatering, groundwater treatment)
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combined with sanitary wastewater flow contributes an average of 2.775 MGD to the Great
Miami River. FEMP has a proposal to increase the flow of outfall 001 to 6.173 MGD. Outfall
002 is a stormwater outfall to an unnamed tributary (at RM 0.50) which flows into Paddys Run
at RM 1.90. Stormwater passing through this outfall has historically been a major contributor to
the south plume of contaminated ground water. Two stormwater retention basins have been
constructed to retain stormwater prior to treatment at the Advanced Wastewater Treatment
Plant. In extremely wet weather the stormwater retention basins overflow some runoff without
treatment to Paddys Run. Other permitted outfalls from the FEMP facility include stormwater
runoff to Paddys Run from outfalls 003 (stormwater retention basin overflow tributary - RM
1.90), 004 (RM 2.25), 005 (Pilot Plant ditch - RM 2.84), and 006 (RM 3.40).

The 1995 biological sampling in the Great Miami River upstream and downstream from the
Fernald 001 outfall indicated partial attainment of the WWH use designation due to fish
community impairment. This is an improvement from 1980 when this segment was in non-
attainment of the WWH criteria. The fish community was indicative of fair to exceptional
quality (IBI=33, MIwb=10.2) and the invertebrate community was indicative of very good
quality (1C1=42).

Hamilton County Taylor Creek Regional WWTP

The Taylor Creek WWTP discharges to the Great Miami River downstream from the confluence
of Taylor Creek at RM 14.95 near Miamitown. The design capacity is 5.5 MGD with a daily
peak hydraulic capacity of 13.8 MGD. Construction of the treatment facility was completed in
1993 however the collection system was not in place until 1997. Fifteen public package plants
and a number of private plants were tied into the collection system beginning in late winter and
early spring, 1997. Treatment consists of screening, grit removal, grease removal, extended
aeration, secondary settling, ultraviolet light disinfection, cascade post-aeration, and aerated
sludge holding tanks. Sludge is transported for incineration and disposal. The population of the
service area is 48,900 with moderately high growth predicted. The service area is 100% separate
sewers with 10% of the service area with sewers. Four lift stations exist with one overflow at
White Oak Estates.

The Taylor Creek sewer project was initiated in the mid 1970s and was resurrected in the mid
1980s as a means for the Metropolitan Sewer District (MSD) to comply with a Consent Order
for several small facilities in the upper region of the watershed. Detailed plans for the sewer were
submitted by MSD and later challenged by the Ohio EPA resulting in a longstanding
disagreement between agencies over the sewer alignment. Issues relating to the potential threat
to the biological and physical integrity of the stream were raised by the Ohio EPA, much of the
difficulty arising from concerns relating to the unique geology dominating much of Hamilton
County. MSD elected to continue with the construction of the wastewater treatment facility
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despite the absence of a collection system or a permit to install (PTI) for the collection system.
MSD eventually agreed to reevaluate the sewer alignment issue and movement within the project
ensued. The treatment facility received wastewater from the package plants by February, 1997.

The 1995 biological sampling in the Great Miami River downstream from the Taylor Creek
WWTP, before it began operation, indicated full attainment of the WWH criteria which is an
improvement from previous years. The fish community was indicative of marginally good to
exceptional quality (IB1=35, MIwb=10.0), and the macroinvertebrate community was indicative
of very good quality (ICI1=42). Future monitoring will be necessary to determine if the Taylor
Creek WWTP has an impact on the aquatic community.

Harrison WWTP

The Harrison WWTP discharges directly to the Whitewater River at approximately RM 7.4.
Upgraded in 1990, the Harrison WWTP is a secondary treatment plant with a design capacity of
1.15 MGD. The treatment processes consist of grit removal, oxidation ditches, final settling,
chlorination and dechlorination. The collection system consists of separate sanitary sewers with
90% of the service area sewered. Five lift stations exist with no bypass or overflow structures.
The service population is approximately 8,000 with moderate growth expected. The City of
Harrison has an approved pretreatment program. The biological integrity of the Whitewater
River appeared unimpacted by treated wastewater discharged from the Harrison WWTP. The
fish and macroinvertebrate communities were in the exceptional range and indicated full
attainment of the EWH aquatic life use designation.

Chevron U.S.A Inc. Refinery

The Chevron U.S.A. Inc. refinery in Hooven, Ohio is situated on two-hundred and fifty acres of
land approximately twenty miles west of Cincinnati near U.S. 50 and SR 128. The refinery
overlies the Great Miami River Buried Valley Aquifer composed primarily of sand, gravel and
discontinuous clay lenses. The refinery was built and operated by Gulf Oil Company in 1931
and acquired by Chevron in 1985. Chevron operated this site as a gasoline refinery until May,
1986. The Chevron refinery technology became obsolete by 1986 due to its inability to refine
various types of crude oil.

The Ohio EPA first became aware of this site through notification of hazardous waste
management issues in 1981. Gasoline had accumulated in the aquifer as a result of previous spills
on site. Gasoline releases to the subsurface resulted from small and large tank leakages and line
leaks, line breaks and poor management practices over fifty years. The Chevron refinery owners
installed approximately 48 monitoring wells within the refinery property and adjacent
boundaries. Leaded gasoline (~80% of plume contaminant) and diesel fuel has leached into
surrounding soils during the 55 years of refinery operations.
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Chevron U.S.A. Inc. installed a hydrocarbon recovery system on January 21, 1985 at the
refinery in response to discovery of hydrocarbon seepage into the Great Miami River. As of
April, 1990 an estimated three million gallons of free product have been recovered. The
hydrocarbon recovery system consists of three production wells which produce water from
twenty to thirty feet below the water table. The recovered hydrocarbons are pumped from the
well system to an oil/water separator. Water from the separator is discharged to the Oily Water
Sewer System and the oil is pumped to storage as product. The product is shipped off-site to
customers and is manifested as a petroleum product.

Clean-up operations continue at the refinery site in Hooven. Chevron U.S.A. Inc. currently
operates under an Ohio EPA National Pollutant Discharge Elimination System (NPDES) permit
at an estimated average of 4.0 million gallon per day (MGD). The extracted groundwater at the
site is treated and discharged to the Great Miami River . The facility monitors and reports data
for 14 NPDES parameters including metals, conventional and organic compounds. Operating
reports for 1997 revealed detection limit exceedences for concentrations of lead and TSS
(nonfilterable, suspended solids).

The Chevron U.S.A. Inc. refinery is located on the Great Miami River at RM 9.07. The
macroinvertebrate community was indicative of very good quality (ICI=44) upstream from the
Chevron Chemical refinery but slightly decreased to good quality (IC1=38) downstream from the
refinery. The fish community was indicative of fair quality (IBI1=33) upstream from the Chevron
Chemical refinery but improved to marginally good quality (IBI=36) downstream from the
refinery (RM 8.4). Partial attainment of the WWH criterion occured upstream from the refinery
due to fish community impairment but full attainment occured downstream from the Chevron
Chemical refinery indicating no significant impact to the biological community.

RECOMMENDATIONS

Status of Aquatic Life Uses

Ohio EPA is under obligation by a 1981 public notice to review and evaluate all aquatic life use
designations outside of the WWH use prior to basing any permitting actions on the existing,
unverified use designations. Thus some of the following aquatic life use recommendations
constitute a fulfillment of that obligation. While some of the changes may appear to constitute
"downgrades" (i.e. EWH to WWH, WWH to MWH, etc.) or "upgrades” (i.e. LWH to WWH,
WWH to EWH, etc.), any changes should not be construed as such because this constitutes the
first use of an objective and robust use evaluation system and database. Based on the 1995
survey results, the following aquatic life use designation changes are recommended for streams
within the Great Miami River basin study area.
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Middle and Lower Great Miami River (RM 90.0 to 0.0)

The Middle and Lower Great Miami River is currently designated Warmwater Habitat (WWH)
from the city of Dayton to the mouth. The Upper Great Miami River report (DSW/EAU 1995-
12-13) recommended the use designation change from WWH to EWH from RM 90.0 to 84.5 due
to the performance of the biological communities. Many of the impounded segments of the
mainstem technically meet a criterion for the Modified Warmwater Habitat (MWH); however, no
recommendations are being made for revising the existing WWH use designation at this time.
Future restoration plans for the mainstem should include considerations for breaching and/or
removal of selected dams. Once this is determined any changes to the existing WWH use can
then be reconsidered.

Selected Great Miami River Tributaries

The Whitewater River is currently designated WWH but the performance of the biological
communities warrents a recommendation of EWH. The use designation of MWH is
recommended for the Mound Overflow Creek (currently undesignated) due to the modified
characteristics of the channel and the performance of the biological communities.

No changes are recommended for the following tributaries:

Wolf Creek (WWH - existing)

Dry Run (WWH - existing)

Holes Creek (WWH - existing)

Owl Creek (LRW - existing)

Bear Creek (WWH - existing)

Elk Creek (EWH - existing)

Dicks Creek (MWH from Cincinnati-Dayton Rd (RM 5.4) to Yankee Rd (RM 2.4) - existing;
WWH from RM 2.4 to 0.0 - existing)

North Branch Dicks Creek (WWH - headwaters to Breiel Blvd. (RM 1.0) - existing;

MWH - Breiel Blvd. (RM 1.0) to mouth - existing)
Paddys Run - (WWH - existing)

Status of Non-Aquatic Life Uses

Results of the present study support the existing non-aquatic life uses (Industrial Water Supply,
Primary Contact Recreation, and Secondary Contact Recreation) currently designated for the
Great Miami River and selected tributaries.

Future Monitoring

The next opportunity for a complete survey of the watershed will occure in the year 2000
according to the Five-Year Basin Monitoring Approach. Streams within the middle and lower
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Great Miami River basin which were not evaluated in 1995 should receive a higher priority for
reassessment in 2000. Biological and water quality sampling should occur by at least the 2000
cycle in the Great Miami River basin to assess threats from pollution loadings, suburban
development, and spills. In addition to resampling the mainstem, biological and chemical
monitoring should also be conducted in tributaries with reoccurring spills, fish kills, and other
unauthorized releases. Bear Creek should be reassessed to determine if a redesignation to EWH
is warranted. Owl Creek should be resampled upstream from Fraser Paper and West Carrollton
Parchment to determine if a WWH fauna could be supported.

Other Recommendations

A variety of stream protection techniques should be widely implemented throughout the
watershed to significantly reduce the impacts of habitat degradation and soil erosion and should
include (but not be limited to) bank stabilization, restoration of adequate wooded riparian
buffers, and best management practices for stormwater and soil erosion at construction sites.

The number and quantity of spills and other unauthorized releases should be reduced and
eliminated. Actions should be taken against on-going sources of spills, overflows, and other
unauthorized releases. SSO and CSO discharges should be eliminated, or controlled by treatment,
particularly those that discharge during dry weather and under minimal precipitation events.

STUDY AREA DESCRIPTION

The Great Miami River drainage basin covers 5,385 mi2 in Ohio and Indiana (1,437 mi2 in
Indiana) (ODNR, 1960) (Figure 2a, Figure 2b, and Figure 2c ). The mainstem of the river is
170.3 miles in length with an average gradient of 3.9 feet per mile (ODNR 1960). The section
from the Great Miami River mainstem examined during the summer of 1995 extends from the
Taylorsville Dam near Vandalia (RM 92.6) in northern Montgomery County to just upstream of
the confluence with the Ohio River (RM 0.9) in Hamilton County. It flows through portions of
Montgomery, Warren, Butler, and Hamilton Counties. Major tributaries include the Stillwater,
Mad, and Whitewater Rivers, as well as Twin, Wolf, Seven Mile, and Four Mile Creeks. Several
of these tributaries as well as the Upper Great Miami study area have been assessed in separate
studies from the 1995 assessment (OEPA 1995, OEPA 1992, OEPA 1991a). Additional
tributary reports (Mad River, Whitewater River, Four Mile Creek, and Twin Creek) should be
forthcoming in 1998.

The aquatic life use designation for much of the Great Miami River is Warmwater Habitat
(WWH). One section (RMs 95.7-84.5) of the river has a recommended use designated as
Exceptional Warmwater Habitat (EWH) and State Resource Waters (SRW). The river is also
designated as Agricultural and Industrial Water Supply and Primary Contact Recreation. Land
use along the river ranges from urban/industrial to rural/agricultural (Table 2). In Montgomery
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County the river flows through or is adjacent to the cities of Huber Heights, Dayton, Moraine,
West Carrollton, Vandalia and Miamisburg (total population 408,367). In Warren County the
river flows through Carlisle and Franklin (total population 15,898). In Butler county the river
flows through the boundaries of Middletown, Trenton, New Miami, Hamilton, and Fairfield
(total population 205,678). In Hamilton County the only incorporated area adjacent to the river
is Cleves (population 2,208). This portion of the Great Miami River is developed with urban
areas and industrial sites. Most industries and municipalities utilize groundwater as a principal
water source but discharge treated wastewater to the river. Surface runoff from agricultural or
urban areas and industries along the river is not treated or impeded prior to entering the river.

In Ohio the majority of the Great Miami River watershed lies within the Eastern Corn Belt
Plains ecoregion. Landforms have been shaped by glaciation which left flat to gently rolling
terrain, glacial till, and in some places exposed limestone. Soils in the watershed tend to be
neutral to slightly alkaline and drainage varies from well drained to very poorly drained
depending on parent material and topography. The river lies within a broad valley with a wide
floodplain. The lower portion of the watershed flows through the Interior Plateau ecoregion and
becomes more hilly as the river progresses to the confluence with the Ohio River.

Sections of the river have been channelized, stabilized and had vegetation (canopy) removed to
prevent flooding and erosion with an attentant reduction in natural sinuosity of the channel and
loss of protective vegetative cover. Several lowhead dams have been built along the mainstem of
the river for recreational, water supply or industrial usage.

The entire length of the lower Great Miami River overlies the Great Miami River Buried Valley
Aquifer System. This aquifer consists of an ancient river valley which was filled with sand,
gravel and clay till deposited by glaciers. These deposits are as much as 200 feet thick and
provide the principal source of water supply for residents and industries of the area. The Great
Miami River is the primary recharge system for these wells. For this reason the aquifer was
designated as a Sole Source Aquifer by USEPA in 1988. This designation provides for review of
any federally funded projects over the aquifer which may impact the quality of the water. In
addition to this protection, many communities have enacted or are considering enactment of
wellhead protection legislation.

There are currently two watershed protection projects in the watershed. In the Indian Creek
watershed a Section 319 funded project is focused on restoring and preventing bank erosion by
means of willow posting and tree revetments. Another protection project, initiated by Miami
Valley Regional Planning Commission’s Lower Great Miami Basin Council, is now underway in
the Dayton area. Although unfunded at this time this project is attempting to draw together all
interested parties to design and implement a program for urban runoff control.

43



MAS/1996-12-8 Great Miami River Basin TSD December 31, 1997

Dayton to Middletown (RM 88 to 57)
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Figure 2a. Map of the upper third of the 1995 Great Miami River study area showing principal
streams, approximate sampling locations and municipalities.
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Middletown to Hamilton (RM 57 to 35)
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Figure 2b. Map of the middle third of the 1995 Great Miami River study area showing principal
streams, approximate sampling locations and municipalities.
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Hamilton to the Ohio River (RM 35 to 0)
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Figure 2a. Map showing the principal streams, approximate sampling locations and municipalities
within the lower third of the 1995 Great Miami River study area.
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Table 2. Stream characteristicsand significant identified pollution sourcesin the Middle and L ower
Great Miami River study area, 1995.

StreamName  Length  Average Drainage

Nonpoint Source

Point Sources

Fall Area Pollution Categories Evauated
(Miles)  (Ft/Mile) Mi2)
Great Miami  92.6 2907.1 Agriculture, Urban, Dayton WWTP
River Hydromodification, Appleton Paper
Land Disposal, Mont. Co. -
In-place Pollutants, W. Regional WWTP
In-stream Sand & Fraser Paper
Gravel Mining W. Carrollton Parch.
W. Carrollton WWTP
U.S. DOE - Mound
Miamisburg WWTP
DP&L - Hutchings
EGS
Franklin WWTP
Bay West
AK (Armco) Sted -
Middletown
Crystal Tissue
Middletown WWTP
Butler Co. -
LeSourdsville WWTP
Miller Brewing
Armco - New Miami
(closed)
Hamilton Municipal
Power
Hamilton WWTP
Farfild WWTP
U.S. DOE - Fernad
Hamilton Co. MSD
Taylor Cr. WWTP
Chevron Chemical /Oil
Wolf Creek 16.7 16.9 71.8 Agriculture, Urban, Brookville WWTP
Land Disposal
In-place Pollutants
Dry Run 3.2 21.2 7.84 Agriculture, Urban, -
(Trib. to Wolf Creek) Land Disposal
Holes Creek 9.0 22.7 28.08 Agriculture, Urban, -
Land Disposal
Owl Creek 3.3 3.8 Fraser Paper, West

Carrollton Parchment
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Table 2. continued.

SreamName  Length Average Drainage  Nonpoint Source Point Sources
Fall Area  Pollution Categories Evauated
(Miles) (FUMile)  (Mi2)

Bear Creek 14.4 20.7 53.7 Agriculture, Urban, New Lebanon WWTP
Land Disposal

Elk Creek 12.6 26.7 48.0 - -

Dry Run 4.64 54.74 6.0 - -

(Trib. to Elk Creek)

Dicks Creek 105 23.0 47.6 - AK Sted

North Branch- 5.6 29.8 8.0 - AK Sted

Dicks Creek Moraine Materials

Mound 0.4 31 - Mound DOE

Overflow

Creek

Paddys Run 6.4 20.1 16.08 - DOE Fernald

Whitewater 7.3 19 1483 - Harrison WWTP

River (1340 Ind.)

48



MAS/1996-12-8

Table 3.

Great Miami River Basin TSD

December 30, 1997

List of sampling locations (effluent sample - E, conventional water chemistry - C, organic water chemistry -

CO, sediment metals chemistry - SM, sediment organics - SO, datasonde - D, modeling - M, flow - Q

(USGS), benthos - B, fish - F, fish tissue - FT) in the Great Miami River study area, 1995.

effluent mixing zone sampling locations.

Italics denote

River/Stream  Type of U.S.G.S.

RM Sampling Latitude/Longitude Landmark Quad. Map
Great Miami River

92.65 C,CO,SM,S0,Q  39°52'29"/84° 09'42"  Ust. Taylorsville Dam Tipp City
87.7 B 39° 49'49"/84° 09'14"  Ust. Needmore Rd." Dayton North
87.3 F 39° 49'22"/84° 09'12"  Ust. Needmore Rd. Dayton North
87.05 D 39° 49'13"/84° 09'23"  Needmore Rd. Dayton North
85.9 B 39° 48'19"/84° 09'11" Dst. MCD N. Reg. WWTP Dayton North
85.2 F 39° 47'56"/84° 09'48"  Dst. MCD N. Reg. WWTP Dayton North
83.57 C,SM,D 39° 47'28"/84° 11'30"  Keowee St. / North Dixie Dr.. Dayton North
83.3 F 39° 47'03"/84° 11'56"  Ust. Stillwater River Dayton North
82.0 B,F 39° 46'25"/84° 11'30"  Dst. Steel Dam Dayton North
80.90 Q 39° 45'55"/84° 11'51"  Ust. Monument Ave. Dayton North
80.7 B,F 39° 45'42"/84° 12'17"  Dst. Monument Ave. Dam Dayton North
80.65 C,CO,SM,SO,D  39° 45'55"/84° 11'51"  Monument Ave. Dayton North
80.0 B 39° 45'20"/84° 12'14"  Fifth St., Dst Wolf Creek Dayton North
79.95 C,C0O,SM,SO 39° 45'17"/84° 12'08"  Fifth St., dst. Wolf Creek Dayton North
79.9 F 39° 45'09"/84° 11'58"  Fifth St., dst. Wolf Creek Dayton North
78.1 F 39° 43'49"/84° 12'13"  Dst. Industrial Discharges Dayton South
77.24 C,SM,D 39° 43'52"/84° 12'57"  Broadway Ave., ust. Dayton WWTP Dayton South
77.1 F 39° 43'50"/84° 13'18"  Ust. Tait Dam Dayton South
76.9 F 39° 43'52"/84° 12'51"  Dst. DP&L Tait Dam Dayton South
76.4 B 39° 43'28"/84° 13'39"  Dst. DP&L Tait Dam Dayton South
76.21 D 39° 43'18"/84° 13'41"  Ust. Dayton WWTP Dayton South
76.10 F 39° 43'11"/84° 13'43"  Dayton WWTP mixing zone Dayton South
76.00 B 39° 43'04"/84° 13'39"  Dayton WWTP mixing zone Dayton South
75.9 F 39° 43'01"/84° 13'42"  Dst. Dayton WWTP Dayton South
75.86 C,CO,SM,SO 39° 42'58"/84° 13'42"  Dst. Dayton WWTP, adj. West River Rd. Dayton South
75.7 B 39° 42'50"/84° 13'43"  Dst. Dayton WWTP Dayton South
75.31 D 39° 42'33"/84° 13'54"  Dst. Dayton WWTP, adj. West River Rd. Dayton South
74.8 F 39° 41'23"/84° 13'56"  Ust. Holes Creek Dayton South
73.77 CD 39° 41'15"/84° 13'52"  Sellars Rd. Dayton South
73.3 F 39° 40'47"/84° 14'28"  Dst. Holes Creek Dayton South
72.80 D 39° 40'48"/84° 14'32"  Ust. Appleton Paper WWTP Dayton South
72.4 B 39° 40'57"/84° 14'56"  Ust. Appleton Paper Dayton South
72.3 B 39° 41'00"/84° 14'58"  Appleton Paper WWTP mixing zone Dayton South
72.10 C,CO,SM,SO 39° 41'08"/84° 14'51"  Dst. Appleton Paper WWTP (dst side channel) Dayton South
71.85 D 39° 41'20"/84° 14'48"  Dst. Appleton Paper WWTP (river right) Dayton South
71.7 B 39° 41'22"/84° 14'59"  Dst. Appleton Paper WWTP Dayton South
71.6 F 39° 41'23"/84° 15'16"  Dst. Appleton Paper WWTP Miamisburg
71.45 B,F 39° 41'22"/84° 15'17"  Mont. Co. W. Reg. WWTP Mixing Zone Miamisburg
70.5 B 39° 40'52"/84° 16'04"  Dst. Western Regional WWTP Miamisburg
70.10 D 39° 40'35"/84° 15'53"  Ust. Farmersville-West Carrollton Pike Miamisburg
69.9 F 39° 40'29"/84° 15'43"  Dst. Western Regional WWTP Miamisburg
69.87 C,Co 39° 40'28"/84° 15'42"  Farmersville-West Carrollton Pike Miamisburg
69.3 B,F 39° 40'03"/84° 15'58"  Dst. Owl Creek Miamisburg
69.20 B,F 39° 40'00"/84° 16'07"  West Carrollton WWTP mixing zone Miamisburg
69.0 F 39° 39'56"/84° 16'22"  Dst. W. Carrollton WWTP Miamisburg
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Table 3. continued.

Great Miami River Basin TSD
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River/Stream  Type of U.S.G.S.
RM Sampling Latitude/Longitude Landmark Quad. Map
Great Miami River, continued

68.8 B 39° 39'43"/84° 16'27"  Dst. W. Carrollton WWTP Miamisburg
68.30 C,CO,SM,SO,D  39° 39'27"/84° 16'42"  Dst. West Carrollton WWTP Miamisburg
67.33 D 39° 38'40"/84° 17'23" SR 725 Miamisburg
67.20 Q 39° 38'40"/84° 17'23"  Ust. Linden Ave. Miamisburg
66.90 C,SM,SO,B 39° 38'26"/84° 17'32"  Linden Ave. Miamisburg
66.00 C,C0O,SM,SO 39° 37'48"/84° 17'53"  Dst. Mound 001, ust. Miamisburg WWTP Miamisburg
65.9 F 39° 37'27"/84° 17'55"  Adj. Mound Miamisburg
65.0 F 39° 36'54"/84° 17'37"  Miamisburg WWTP mixing zone Franklin
64.8 F 39° 36'43"/84° 17'33"  Dst. Miamisburg WWTP, RL Franklin
64.72 C,CO,SM,SO,D  39° 33'47"/84° 18'18" Chautauqua Rd., dst. Miamisburg WWTP Franklin
64.36 D,Q 39° 36'24"/84° 17'12"  Dst DP&L Hutchings dam (river right) Franklin
64.36 D 39° 36'26"/84° 17'09"  Dst DP&L Hutchings dam (river left) Franklin
64.35 B 39° 36'24"/84° 17'09"  DP&L Huthchings EGS mixing zone Franklin
64.3 F, 39° 36'20"/84° 17'08" DP&L Huthchings mixing zone River Right Franklin
64.3 B 39° 36'20"/84° 17'08"  Dst. DP&L Hutching dam River Left Franklin
64.1 B 39° 36'13"/84° 17'10"  Dst. DP&L Hutchings EGS Franklin
64.0 F 39° 36'09"/84° 17'18"  Dst. DP&L Hutchings EGS Franklin
63.42 D 39° 35'50"/84° 17'27"  Dst DP&L Hutchings dam @ 13th Ave. Franklin
63.3 F 39° 35'42"/84° 17'31"  Ust. and @ the old Chautauqua dam Franklin
62.6 B 39° 35'15"/84° 17'14"  Ust. and @ the old Chautauqua dam Franklin
62.58 C 39° 35'15"/84° 17'18"  Old Chautauqua Dam, dst DP&L Hutchings Franklin
62.1 F 39° 34'53"/84° 17'35"  Ust. Franklin WWTP Franklin
60.58 C.D 39° 33'47"/84° 18'18" SR 123, ust. Franklin WWTP Franklin
60.2 B.F 39° 33'31"/84° 18'32"  Ust. Franklin WWTP Franklin
59.65 B,F 39° 33'26"/84° 19'08"  Franklin WWTP mixing zone Franklin
59.4 F 39° 33'25"/84° 19'25"  Dst. Franklin WWTP Franklin
59.1 B 39° 3324"/84° 19'46"  Dst. Franklin WWTP Franklin
58.4 F 39° 32'54"/84° 20'01"  Dst. Clear Creek Franklin
58.3 B 39° 32'52"/84° 20'10"  Dst. Clear Creek Franklin
58.00 C,CO 39° 32'48"/84° 20'27"  Adj. SR 73, ust. Twin Creek & RR bridge Franklin
57.55 C 39° 32'41"/84° 20'55"  Dst. Twin Creek, old county park boat ramp  Franklin
57.05 Q 39° 32'31"/84° 21'27"  Dst. Twin Creek Franklin
55.14 CD 39° 32'23"/84° 23'02" SR 4 Middletown
55.1 F 39° 32'22"/84° 23'06" SR 4, dst. old hydraulic dam Middletown
55.0 B 39° 32'19"/84° 23'11" SR 4, dst. old hydraulic dam Middletown
52.64 C,C0O,SM,SO 39° 31'13"/84° 24'46" SR 122, ust. AK Steel Middletown
524 F 39° 31'02"/84° 24'52" SR 122, ust. AK Steel Middletown
52.0 F 39° 30'43"/84° 25'03"  Dst. new Middletown Dam Middletown
51.5 B 39° 30'18"/84° 25'06"  Dst. new Middletown Dam Middletown
51.50 D 39° 30'18"/84° 25'06"  Ust. AK Steel Outfall 011 (river right) Middletown
51.40 B,F 39°30'13"/84° 25'03"  AK Steel outfall 011 mixing zone Middletown
51.30 C,CO,SM,S0,B,F 39° 30'09"/84° 25'09"  Dst. AK Steel Outfall 011, between CSOs Middletown
51.13 D 39°30'01"/84° 25'12"  Dst. AK Steel Outfall 011 (river left) Middletown
51.0 F 39° 29'48"/84° 25'28"  Ust. Elk Creek Trenton
50.9 B 39° 29'19"/84° 25'24"  Ust. Elk Creek Trenton
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Great Miami River Basin TSD
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River/Stream  Type of U.S.G.S.
RM Sampling Latitude/Longitude Landmark Quad. Map
Great Miami River, continued

49.3 B 39° 28'46"/84° 26'30" SR 73 Trenton
49.1 F 39° 28'50"/84° 26'32" SR 73 Trenton
49.27 C 39° 28'53"/84° 26'34" SR 73, ust. Middlet’n & Crys. Tiss. WWTPs Trenton
48.30 D 39° 28'42"/84° 25'42"  Ust. Middletown and Crystal Tissue WWTPs Trenton
48.20 B,F 39° 28'40"/84° 25'36"  Middletown WWTP mixing zone Trenton
48.0 F 39° 28'30"/84° 25'29"  Dst. Middletown WWTP Trenton
47.7 B 39° 28'15"/84° 25'32"  Dst. Middletown WWTP Trenton
47.5 B,F 39° 28'07"/84° 25'31"  Dst. Dicks Creek Trenton
47.91 C,Co,Db 39° 28'26"/84° 25'32"  Dst. Middletown and Crystal Tissue WWTPs Trenton
46.05 D 39° 26'52"/84° 26'02"  Dst. Dicks Creek Trenton
45.85 C 39° 26'42"/84° 26'05"  Ust. But. Co. LeSourd. WWTP & Gregory Cr. Trenton
45.65 B,F 39° 26'37"/84° 26'14"  Butler Co. LeSourdsville WWTP mixing zone  Trenton
455 B,F 39° 26'40"/84° 26'18"  Dst. Butler Co. LeSourdsville WWTP Trenton
4451 C,CO,SM,SO,D  39° 26'12"/84° 27'15"  Dst. Butler Co. LeSourdsville WWTP Trenton
43.4 B,F 39° 25'47"/84° 28'25"  Dst. Miller Brewery Trenton
43.23 C,D 39° 25'30"/84° 28'30"  Liberty Fairfield Rd., dst. Miller Brewing Trenton
40.6 F 39° 26'07"/84° 30'40"  Ust. old Armco 001 Hamilton
39.95 C 39° 26'11"/84° 31'20"  Ust. old Armco 001, adj. Augsberger Rd. Hamilton
38.55 CD 39° 25'30"/84° 32'25" SR 127, near New Miami, ust. Four Mile Cr.  Hamilton
38.5 B 39° 25'31"/84° 32'28"  Dst. old Armco 001 Hamilton
38.3 F 39° 25'30"/84° 32'43"  Dst. Fourmile Creek Hamilton
38.2 B 39° 25'27"/84° 32'47"  Dst. Fourmile Creek Hamilton
37.35 C,D 39° 24'49"/84° 33'16"  Ust. Hamilton Power & dam Hamilton
37.0 B 39° 24'36"/84° 33'30"  Dst. Hamilton Municipal Power Hamilton
36.9 F 39° 24'33"/84° 33'30"  Dst. Hamilton Municipal Power Hamilton
36.95 C.D 39° 24'34"/84° 33'32"  Black St., dst. Hamilton Power & canal Hamilton
35.69 C 39° 23'40"/84° 34'17"  Pershing Ave. (SR 128) Hamilton
35.48 D,Q 39° 23'28"/84° 34'19"  Ust. Hamilton WWTP and dam @ USGS gage Hamilton
34.68 C,C0O,SM,S0O 39° 22'48"/84° 34'04"  Ust. Hamilton WWTP and dam Hamilton
34.6 F 39° 22'41"/84° 34'02"  Dst. SR 128 Greenhills
34.3 B 39° 22'29"/84° 34'04"  Dst. new Hamilton Recreational Dam Greenhills
34.2 F 39° 22'24"/84° 34'07"  Dst. new Hamilton Recreational Dam Greenhills
33.99 F 39° 22'15"/84° 34'15"  Hamilton WWTP mixing zone Greenhills
33.6 B,F 39° 21'59"/84° 34'31"  Dst. Hamilton WWTP and CSOs Greenhills
33.05 C,CO,SM,SO,D  39° 21'31"/84° 34'54"  Dst. Hamilton WWTP; Joyce Park Greenhills
31.6 B,F 39° 20'33"/84° 35'29"  Fairfield WWTP mixing zone Greenhills
31.4 F 39° 20'25"/84° 35'34"  Dst. Fairfield WWTP Greenhills
31.19 C,CO,SM,SO,D  39°20'19"/84° 35'47"  Dst. Fairfield WWTP, adj. East River Rd. Greenhills
30.0 F 39° 19'55"/84° 36'41"  American Aggregate bridge Greenhills
29.9 F 39° 19'53"/84° 36'40"  American Aggregates Greenhills
29.97 C 39° 19'59"/84° 36'40"  American Aggregates old RR bridge Greenhills
28.82 C,D 39°19'02"/84° 36'28"  Adj. East River Rd., dst. Amer. Aggregates Greenhills
28.8 F 39°19'02"/84° 36'27"  Adj. East River Rd. Greenhills
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Table 3. continued

Great Miami River Basin TSD

December 30, 1997

Stream Type of U.S.G.S.
RM Sampling Latitude/Longitude Landmark Quad. Map
Great Miami River, continued

27.15 CD 39° 18'44"/84° 37'52"  Dst. SR 27 Shandon
27.1 B 39° 18'40"/84° 37'57" SR 126, SR 27 Shandon
26.21 C,SM,S0 39° 18'12"/84° 38'35" SR 126, ust. Fernald Shandon
25.8 F 39° 18'07"/84° 38'39" SR 126, SR 27 Shandon
24.7 B,F 39° 17'40"/84° 39'56"  Fernald Mixing Zone Shandon
24.55 C,SM,SO 39° 17'33"/84° 39'58"  Dst. Fernald Shandon
23.65 C 39° 17'08"/84° 39'17"  Ust. Paddys Run, adj. E. Miami River Rd. Shandon
234 F 39°17'08"/84° 39'16"  Adj. East River Road Shandon
225 B 39° 16'07"/84° 39'25"  Adj. East River Road Shandon
21.44 C,CO,SM,SO,D  39° 15'47"/84° 40'04" Blue Rock Rd., ust. Paddys Run Shandon
21.1 F 39° 15'52"/84° 40'24"  Blue Rock Rd., ust. Paddys Run Shandon
20.0 F 39° 18'44"/84° 37'52"  Dst. Paddys Run, adj. gravel quarry Shandon
19.90 C,CO,SM,SO,D  39° 15'46"/84° 41'44"  Adj. SR 128, dst. Paddys Run Shandon
17.9 B 39° 14'30"/84° 43'01"  Adj. East Miami River Road Addyston
16.9 F 39° 13'58"/84° 42'12"  Adj. East Miami River Road Addyston
15.49 C,D 39° 12'58"/84° 42'12"  Harrison Rd., ust. Taylor Creek WWTP Addyston
14.93 C 39° 12'35"/84° 41'50"  Dst. Taylor Creek, US 52 Addyston
14.8 B,F 39° 12'29"/84° 41'50"  Dst. Taylor Creek, 1-275 Addyston
14.65 D 39° 12'23"/84° 41'56"  Dst. Taylor Creek Addyston
13.05 C 39° 11'51"/84° 43'30"  Dirt drive opposite Crowell Rd. Addyston
11.6 F 39° 11'33"/84° 45'32"  Ust. Chevron Chemical Addyston
11.4 F 39° 11'10"/84° 44'58"  Ust. Chevron Chemical Hooven
10.70 C,CO,SM,SO 39° 11'29"/84° 45'29"  Adj. SR 128, ust. Chevron Chemical Hooven
9.5 B 39° 10'47"/84° 44'53"  Ust. Chevron Chemical Addyston
8.52 C,CO,SM,SO 39°10'12"/84° 45'29" SR 50, dst. Chevron Chemical Hooven
8.4 B,F 39° 10'06"/84° 45'33"  Dst. SR 50 Hooven
8.07 C 39° 09'50"/84° 45'41"  Valley-Junction Rd., ust. Whitewater River Hooven
5.7 B 39° 09'17"/84° 47'37"  Lost Bridge, dst. Whitewater River Hooven
5.6 F 39° 09'12"/84° 47'04"  Lost Bridge, dst. Whitewater River Hooven
5.56 D 39°09'10"/84° 47'44"  Lost Bridge Hooven
3.9 F 39° 07'55"/84° 48'13"  Adj. Shawnee boat ramp Hooven
1.8 F 39° 07'15"/84° 49'08"  Ust. Ohio River Lawrenceburg
1.75 C,CO,SM,SO 39° 07'16"/84° 49'08"  Adj. Lawrenceburg Rd. Lawrenceburg
Wolf Creek

16.7 F 39° 50'48"/84° 25'27"  Ust. Upper Lewishurg Salem Road Brookville
16.61 C,CO,SM,SO 39° 50'45"/84° 25'27"  Upper Lewisburg Salem Rd. Brookville
16.6 B 39° 50'44"/84° 25'27"  Ust. Upper Lewisburg Salem Road Brookville
15.32 C 39° 49'54"/84° 24'43"  Westhrook Rd., ust. Brookville WWTP Brookville
15.0 B,F 39° 49'36"/84° 24'42"  Ust. Brookville WWTP Brookville
14.9 B,F 39° 49'33"/84° 24'38"  Dst. Brookville WWTP Brookville
14.14 C,CO 39° 49'04"/84° 24'25"  Airhill Rd., dst. Brookville WWTP Brookville
10.4 B,F 39° 48'05"/84° 21'23"  Nolan Road Trotwood
6.1 B,F 39° 47'41"/84° 17'37"  Olive Road Trotwood
6.08 C 39° 47'42"/84° 17'34"  Olive Rd. Trotwood
1.80 Q 39° 46'00"/84° 14'10"  West Riverview Ave. Dayton North
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River/Stream  Type of U.S.G.S.

RM Sampling Latitude/Longitude Landmark Quad. Map
Wolf Creek, continued

1.10 D 39° 45'39"/84° 13'35"  Rosedale Dr. Dayton North
0.2 F 39° 45'33"/84° 12'35"  Ust. mouth Dayton North
0.1 B 39° 45'31"/84° 12'30"  Ust. mouth Dayton North
0.01 C,C0O,S0 39° 45'31"/84° 12'28"  Dst. Edwin Moses Blvd., @ mouth Dayton North

Dry Run (Trib to Wolf Creek)
0.2

Holes Creek
5.6

4.3

4.28

0.6

0.59

Owl Creek
0.17

0.1

0.01

Bear Creek
12.1

12.09

9.9

9.75

5.20

2.1

0.2

0.1

0.01

Elk Creek
3.7 B,F
3.65 C,SM
Dry Run (Trib. To Elk Run)
0.01 C

0.1 B

North Branch Dicks Creek

1.0 B,F

0.75 C,CO,SM,S0
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39° 47'53"/84° 16'54"

39° 38'30"/84° 10'27"
39° 39'03"/84" 11'11"
39° 39'04"/84° 11'11"
39° 40'53"/84° 13'17"
39° 40'53"/84° 13'17"

39° 40'04"/84° 15'45"
39° 40'05"/84° 15'40"
39° 40'11"/84° 15'46"

39° 45'50"/84° 23'42"
39° 45'52"/84° 23'42"
39° 44'51"/84° 22'13"
39° 44'45"/84° 22'11"
39° 42'27"/84° 19'41"
39° 40'23"/84° 18'38"
39° 39'11"/84° 17'22"
39° 39'02"/84° 17'18"
39° 38'59"/84° 17'13"

39° 31'12"/84° 28'00"
39° 31'39"/84° 28'03"

39" 31'40"/84° 28'05"
39° 31'41"/84° 28'08"

39° 29'14"/84° 20'58"
39° 29"38"/84" 20'55"
39° 28'26"/84° 20'58"
39° 28'26"/84° 20'59"

Free Drive

Normandy School
McEwen Road
McEwen Rd.

SR 741

SR 741

Central Ave.
Ust. mouth
Ust. mouth

Old Dayton and Clayton Rd.

Ust. Clayton Rd., ust. New Lebanon WWTP
Dst. New Lebanon WWTP, US 35
US 35, dst. New Lebanon WWTP

Germantown Liberty Rd.
Farmersville Road

Dst. RR tracks, ust. mouth
Dst. RR tracks, ust. mouth
Dst. RR bridge near mouth

Ust. Dry Run, Elk Creek Road
Ust. Dry Run

@ mouth, dst. Elk Creek Rd.
Ust. of the mouth

Dst. Culvert, ust AK 004

Ust. AK Steel 004, adj. Breiel Rd.

Dst. AK Steel 004, ust mouth
Dst. AK Steel 004 @ mouth

Trotwood

Dayton South
Dayton South
Dayton South
Dayton South
Dayton South

Miamisburg
Miamisburg
Miamisburg

Brookville

Brookville

Miamisburg
Miamisburg
Miamisburg
Miamisburg
Miamisburg
Miamisburg
Miamisburg

Miamisburg
Middletown

Middletown
Miamisburg

Monroe
Monroe
Monroe
Monroe
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River/Stream  Type of U.S.G.S.
RM Sampling Latitude/Longitude Landmark Quad. Map
Dicks Creek

521 C,C0O,SM,SO 39° 28'24"/84° 20'53"  Ust. N. Branch Dicks Cr., dst. Moraine Mat.  Monroe
5.2 B 39° 28'24"/84° 20'53" Monroe
5.0 F 39° 28'26"/84° 21'06"  Dst. N. Branch and AK 004 Monroe
4.7 C,C0O,SM,SO,D,B 39° 28"22"/84° 21'31" Dst. North Branch, ust. Shakers Creek Monroe
4.4 F 39° 28'16"/84° 21'42"  Dst. Shakers Cr., ust. AK 005 Monroe
4.1 B 39° 28'24"/84° 21'59"  Dst. Shakers Cr., ust. AK 005 Monroe
3.9 B 39° 28'28"/84° 22'13"  Dst. AK 005 Monroe
3.7 B 39° 28'25"/84° 22'24"  Ust. AK 002, dst. AK 003 Monroe
3.57 D 39° 28'22"/84° 22'33"  Dst. AK Steel 003 / 015, ust. 002 Trenton
3.00 C,CO,SM,SO,F 39°28'23"/84° 23'10" Dst. AK Steel 003 / 015, ust. 002 Trenton
2.8 B 39° 28'25"/84° 23'28"  Ust. RR Tracks and AK 006, dst. 002 Trenton
2.6 B,F 39° 28'25"/84° 23'36"  Ust. Yankee Rd., dst. AK 002 and AK 006 Trenton
2.51 C,CO,SM,SO,D 39°28'26"/84° 23'51"  Yankee Rd. / Dst. AK Steel 002 Trenton
2.4 F 39° 28'25"/84° 23'42"  Dst. Union Oil Trenton
1.7 B 39° 28'41"/84° 24'35"  Dst. Union Oil Trenton
0.93 C,C0O,SM,SO 39° 28'39"/84° 25'12"  Hamilton-Middletown Rd., near Excello Trenton
0.4 F 39° 28'38"/84° 25'18"  Ust. mouth Trenton
0.2 B 39° 28'17"/84° 25'24"  Ust. mouth Trenton
0.01 D 39° 28'10"/84° 25'30"  Near mouth Trenton
Mound Overflow Creek

0.2 B,F 39° 37'07"/84° 17'33"  Ust. mouth Franklin
0.10 C,CO 39° 37'02"/84° 17'36"  Ust. mouth Franklin
Paddys Run

49 B 39° 19'10"/84° 42'16"  Ust.FEMP 006 stromwater outfall Shandon
4.73 C,SM 39°19'09"/84° 42'12"  Morgan-Ross Rd Shandon
4.7 F 39°29'12"/84° 42'07"  Ust.FEMP 006 stromwater outfall Shandon
3.3 B,F 39° 18'12"/84° 42'01"  Dst.FEMP 006 stromwater outfall Shandon
3.27 C,SM 39° 18'11"/84° 41'57"  Dst. old RR bridge, dst 006 outfall Shandon
2.82 SM 39° 17'49"/84° 41'51"  Dst. Pilot plant drainage ditch Shandon
2.8 F 39° 17'47"/84° 41'53"  Dst. Pilot plant drainage ditch Shandon
0.25 C,CO 39° 16'00"/84° 41'24"  Ust. mouth Shandon
0.2 F 39° 15'59"/84° 41'24"  Ust. mouth Shandon
Whitewater River

8.1 B 39° 14'50"/84° 49'06"  Ust. Harrison WWTP Hooven
77 F 39° 14'44"/84° 48'39"  Ust. Harrison WWTP Hooven
7.63 CD 39° 14'53"/84° 49'07"  Ust. Harrison WWTP Hooven
7.2 F 39° 14'21"/84° 48'24"  Dst. Harrison WWTP Hooven
7.0 B 39° 14'10"/84° 48'25"  Dst. Harrison WWTP Hooven
6.04 D 39° 13'59"/84° 47'28" @ gas line~ 2 miles dst. Harrison WWTP Hooven
4.7 F 39° 13'25"/84° 47'49"  Adj. Kilby Road Hooven
3.8 B 39° 12'36"/84° 47'36" Adj. Kilby Road Hooven
1.50 C,D,B 39° 10'59"/84° 47'34"  Suspension Bridge Rd. Hooven
0.8 F 39° 10'25"/84° 47'25"  Ust. mouth, Suspension Bridge Rd. Hooven
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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-1ll (Ohio Environmental
Protection Agency 1987a, 1987b, 1989b, 1989c), and The Qualitative Habitat Evaluation Index
(QHEI): Rationale, Methods, and Application (Rankin 1989, 1995). Chemical, physical and
biological sampling locations are listed in Table 3.

Determining Use Attainment Status

The attainment status of aquatic life uses (i.e., full, partial, and non-attainment) is determined by
using the biological criteria codified in the Ohio Water Quality Standards (WQS; Ohio
Administrative Code [OAC] 3745-1-07, Table 7-14). The biological community performance
measures which 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 1Bl described by Karr (1981) and Fausch et al.
(1984). The ICI was developed by Ohio EPA (1987b) and further described by DeShon (1995).
The MIlwb 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 1987).
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.

Biological Integrity Equivalents

The results of each of the biological indices are graphically and individually portrayed in a
longitudinal format (i.e., upstream to downstream) by sampling location each of which is
demarked by the river mile designation assigned to each site. If results from multiple years are
available this method is also used to visually portray changes or trends through time. In addition,
the results may be shown on a map of the study area drainage network using a color scheme
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developed to portray the five narrative ratings used by Ohio EPA (i.e., exceptional, good, fair,
poor, and very poor).

A relatively new approach developed by Ohio EPA to visualize the extent to which a particular
site or entire river or stream reach is or is not attaining the goals set forth in the Ohio WQS is the
use of Biological Integrity Equivalents (BIE). These involve using the information compiled in the
use attainment table by summing the available indices at each sampling location and dividing by
the total maximum possible for each index as follows:

BIE = IBI + MIwb (x 52) + ICI + 180b x 100

a index value multiplied times 5 to normalize with 1Bl and ICI.
b divisor changes to 120 for two indices, 60 for one index.

The BIE value is expressed numerically as a percentage equivalent and graphed longitudinally.
This allows the numerical visualization of the use attainment table on a standardized theoretical
scale of 0 to 100. Different symbols can be used to indicate full attainment, nonsignificant
departures from the numerical biocriteria, partial attainment, and non-attainment.

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, 1995). 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
instream 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
which generally ranges from 20 to less than 100. The QHEI is used to evaluate the characteristics
of a stream segment, as opposed to the characteristics of 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 whereas scores less than 45 generally cannot support a warmwater assemblage
consistent with the WWH biological criteria. Scores greater than 75 frequently typify habitat
conditions which 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.
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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 except for RM 58.4 and RM 20.0 where only one pass
was collected.

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 3). The “magnitude” of impact refers to
the vertical departure of each index below the biocriterion or the upstream level of performance.
The total ADV is represented by the area beneath the biocriterion (or upstream level) when the
results for each index are plotted against river mile. The results are 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 1991; Yoder 1995). Describing the causes and sources associated with observed
impairments relies on an interpretation of multiple lines of evidence including water chemistry
data, sediment data, habitat data, effluent data, biomonitoring results, land use data, and biological
response signatures (Yoder and Rankin 1995). Thus the assignment of principal causes and
sources of impairment in this report represent the association of impairments (based on response
indicators) with stressor and exposure indicators with linkages to the biosurvey data being based
on previous experience with strata of 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 links symptoms and test results to specific diseases
or pathologies. Thus a doctor relies on previous experiences 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 condition. As
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in medical science, where the ultimate arbiter of success is the eventual recovery and well-being of
the patient, the ultimate measure of success in water resource management is the restoration of
lost or damaged ecosystem attributes including aquatic community structure and function. While
there have been criticisms of misapplying the metaphor of ecosystem “health” compared to
human patient “health” (Suter 1993) we are here referring to the process for evaluating biological
integrity and causes/sources associated with observed impairments, not whether human health and
ecosystem health are analogous concepts.
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Figure 3.
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Graphic illustration of the Area of Degradation Vaue (ADV) based on the
ecoregion biocriterion (WWH in thisexample). Theindex vauetrend line
indicated by the unfilled boxes and solid shading (area of departure)
represents atypical response to a point source impact (mixing zone appears
asasolid triangle); the filled boxes and dashed shading (area of departure)
represent atypical response to a nonpoint source or combined sewer
overflow impact. The blended shading represents the overlapping impact of
the point and nonpoint sources.

59



MAS/1996-12-8 Great Miami River Basin TSD December 30, 1997

RESULTS AND DISCUSSION

Pollutant Loadings: 1976 - 1995 (Figures 4 - 23)

Monthly effluent loadings are reported to the Ohio EPA by all NPDES (National Pollution
Discharge Elimination System) permitted discharging entities. Annual Monthly Operating Report
(MOR) data provided the quantity and character of pollutant loadings through the period of record
for each entity evaluated within the 1995 Middle and Lower Great Miami River study area.
Pollutant loadings trends analyses typically include: Ammonia-nitrogen (NHs-N), Five-day
Biochemical Oxygen Demand (BODs), Carbonaceous Five-day Biochemical Oxygen Demand
(cBODs), Total Suspended Solids (TSS), Nitrate+Nitrite-nitrogen (NO3-NO»-N), and Annual
Discharge (MGD). Additionally, bioassay results and other relevant compliance information are
included, where available.

Great Miami River

Dayton WWTP (RM 76.1)

The Dayton WWTP, the largest municipal wastewater treatment facility within the basin,
discharges directly to the Great Miami River at river mile (RM 76.1). The WWTP was originally
constructed in 1929 and has subsequently been upgraded a number of times. In 1938, a secondary
treatment facility (two anaerobic digesters, four new aerobic digesters) was added. In 1950,
primary clarifiers were added. In the 1970s, a secondary clarifier and chlorine contact tank were
added. New installations from 1983 through 1986 included a hydraulic expansion with new
headworks, two new grit basins, four new primary settling basins, new trickling filter media, four
anaerobic digesters, new chlorine contact basins, and the Bio-Gro company (privatization of the
sludge application program, dewatering for biosolids) came on line. In 1987 the Administrative Lab
Building was expanded and a new maintenance building was erected. Additional installations from
1987 through 1991 included a cogeneration facility for production of electricity and heat, an
upgrade to an advanced wastewater treatment plant, an activated sludge basin (eight aeration
basins, eight final clarifiers, 20 effluent filters), post aeration, and dechlorination. Upgrades from
1989 through 1991 included improvements in several pump stations (Broadway and Westwood)
and an odor control facility utilizing sodium hypochlorite and sodium hydroxide (i.e., hydrogen
peroxide was added to the collection system). In 1993 a larger odor control facility was built which
used the same chemicals. In 1996, the sludge digester improvement project was completed.

The facility is an advanced treatment plant with a design flow of 72 MGD. The current treatment
process consists of grit removal, primary settling, odor control, trickling filters, intermediate
settling, activated sludge (nitrification), final settling, tertiary filtration, chlorination, dechlorination,
anaerobic digestion, and land application of sludge. The collection system consists of separate
sanitary sewers with 90% of the service area being sewered and encompassing 160 mi2 (city of
Dayton, parts of Kettering, 50% of Oakwood, 80-90% of WPAFB, 50% of Moraine, parts of
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1995 Annual Flow (MGD)

Miami Mill 3.54 MGD

AK Steel 14.9 MGD Harrison 1.05 MGD
(total outfalls) //Franklin 3.05 MGD
001, 011, 003, 004 ] < W.Carrolton 1.53 MGD
Appleton 7.93 MGD Miamisburg 2.85 MGD
(total outfalls)
001, 002

Brookville 0.810 MGD
Crystal Tissue 2.74 MGD

Middletown 20.70 MGD

Hamilton 21.59 MGIp

Miller Brewing 2.24 MGQY

Fairfield 6.13 MGD

Chem Dyne 1.05 MGD
Dayton 53.74 MGD

Mont.CoWest.Reg 13.6 MGD

LeSourdesville 5.57 MGD
Mean total load = 163 MGD (minimum)

Figure 4. Relative contribution to the aggregate conduit flow (MGD) from entities
discharging directly to the Great Miami River, 1995.
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1995 Annual ammonia-N

Brookuville
1.16 kg/d

Ak Steel 25 kg/d Franklin 2.88 kg/d
(total outfalls) W.Carrollton 10.25 kg/d

002, 003, 004, 015
) M

iamisburg 15.65 kg/d
Middletown 7.39 kg/d

Dayton 11.81 kg/d

Crystal Tissue 17.5 kg/d

Hamilton 52.08 kg

Butler Co
LeSourdesville
93.79 kg/d
Miller Brewing 3.39 kg/d ¢
Baywest 12.81 kg/d
Appleton-001
21.64 kg/d
Fairfield 11.72 kg/d Hr/
Harrison 5.14Kd/d ont.CoWest.Reg 28.28 kg/d
Total loading =320 kg/d
Figure 5. Relative contribution to the aggregate ammonia-nitrogen (kg/day) loads
from the entities discharging directly to the middle and lower Great Miami

River.
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Englewood, Trotwood, Riverside, Northridge, and 75% of Harrison Township). The service
population is approximately 300,000 with modest growth expected. Significant industrial
contributors include electroplaters, metal finishers, corn processing (highest BOD load), foundries,
chemical manufacturers, pulp and paper manufacturers, laundries, and others. Fourteen lift stations
exist (Montgomery County is separate), five of which can bypass untreated wastewater. The city
of Dayton eliminated approximately 90 overflow design structures around 1988 that had cross
connections between the sanitary and storm sewers leaving approximately five active overflow
locations (Broadway, Westwood, Lynnhurst Rd., Eastmont, Lucille). The WWTP reported 25
unauthorized sewer overflows which discharged approximately 144 MG (primarily to the Great
Miami River) between 1990 and 1996.

Conduit flows showed only slight variability throughout the period of record (1979-1995) declining
somewhat after 1989. The 95th percentile conduit flow between 1989 and 1995 showed greater
variability following the WWTP upgrade of 1988. From 1979 until 1995 95th percentile conduit
flows were generally in excess of the 72 MGD hydraulic design capacity (with the exceptions of
1981, 1987, and 1994). This indicates that inflows to the Dayton WWTP were exceeding the
hydraulic design capacity and that WWTP performance may have been periodically affected.

Annual median flows remained well below the hydraulic design capacity of 72 MGD (60 MGD,
historically) (Figure 6). Loadings of ammonia-nitrogen have been reduced significantly since the
upgrade in 1988. In 1995, the Dayton WWTP reported an annual average ammonia-N loading of
12 kg/day which comprised only 4% of the total load for all point source discharges assessed
(Figure 5). The upgrade effectively reduced the acutely toxic ammonia-N impacts, however
ambient water chemistry data for the 1995 survey revealed the highest average and maximum
nitrate+nitrite-N levels in the Great Miami River mainstem downstream from the Dayton WWTP.

Median BODs loading through the period of record declined significantly in 1987 and continued
declining after the plant upgrade of 1988. Prior to the upgrade no discernable trends were evident
as the 95th percentile values nearly doubled that of the medians through 1986. Mean annual
loadings of cBODsg during 1993-1995 indicated a reported three year total load of 493 kg/day,
comprising 7% of the aggregate load for all point source discharges evaluated.

Annual median TSS loads exhibited a stable trend from 1979 to 1986, but the 95th percentile
loadings were erratic through this same time period. This is indicative of WWTP upsets caused
primarily by conduit flows exceeding the hydraulic design capacity. Following the WWTP upgrade
of 1988, the differences between the median and 95th percentile loadings decreased markedly from
1989 through 1995.

Ten violations of the NPDES permit limitations were reported to Ohio EPA for outfall 001
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Figure 6. Annual median and 95th percentile conduit flow (MGD) and pollutant loads
(kg/day) of ammonia-nitrogen, biochemical oxygen demand (BOD), and total
suspended solids (TSS) from the Dayton WWTP.
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between 1990-1995. The violations were, in declining order of frequency, limited to four
parameters: residual chlorine, mercury, dissolved oxygen, and fecal coliform bacteria. Most of the
violations occurred in 1990 (mostly residual chlorine) with only two violations in 1994 (residual
chlorine, dissolved oxygen) and one in 1995 (mercury).

Four chronic bioassay tests conducted by Dayton in the winter, spring and summer of 1992 and
1993 revealed no exceedences of the allowable effluent toxicity (AET) for either of two test
organisms (i.e. P. promelas and C. dubia). Significant mortality was noted in the mixing zone
sample for fathead minnows; however, the upstream samples also exhibited significant mortality
which indicates a source other than the Dayton WWTP. Five acute bioassay tests were conducted
by the Ohio EPA in 1981, 1982, and 1990. Three tests in the spring and summer of 1981 and 1982
indicated significant adverse effects to both test organisms. Two bioassay tests in the fall of 1990
indicated no acute toxicity to either test organism in either the effluent or river samples.

Appleton Paper (RM 72.34)

The Appleton Paper mill wastewater treatment plant discharges via three outfall locations: 001
consists of treated industrial wastewater from the mill production process and power plant
discharging to a side channel of the Great Miami River at RM 72.34; 002 is well water and storm
water; and 003 is storm water runoff and well water discharging to Owl Creek. Appleton Paper
manufactures carbonless based, coated and uncoated, non-integrated and de-inked paper. The
major raw materials used in the production facility includes virgin pulp, calcium carbonate, recycled
stock, clay, and starch. The plant produces an average of 400 tons of paper per day. The
wastewater treatment process currently consists of primary clarification, aeration, secondary
clarification, a polishing basin, and post aeration of industrial wastewater. Wastewater is generated
by de-inking, bleaching, paper making, coating, and stock blending process.

In 1995, Appleton Paper reported an annual median ammonia-N loading for outfall 001 of 21.6
kg/day which comprised 7% of the aggregate load for all point sources evaluated in the 1995 study
area (Figure 5). Ammonia-N loadings data for the period of record (1978-1995) exhibited a high
degree of variability in annual loading values and between the median and 95th percentile values
(Figure 7). In the early 1980s peak discharge flows corresponded to the highest loading values
which tapered off somewhat by the late 1980s. Variability between the median and 95th percentile
values occurred throughout the period of record which suggests greater variability in effluent
quality as well as treatment plant upsets. Annual median and 95th percentile BODs loadings also
varied greatly throughout the period of record. The BODs loadings from 1979 to 1984 exhibited
wide annual variability and percentile variances. Both median and 95th percentile values generally
stabilized from 1985 to 1995 increasing slightly during 1992 and 1993. A three year comparison of
cBOD5 values showed a total mean load of 1369 kg/day comprising 20% of the aggregate load for
all point sources evaluated. Annual median TSS loads exhibited low variability in percentile trends
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from 1985 to 1995. Annual 95th percentiles from 1986-1995 showed similar variability and the
peak annual loading of 2554 kg/day occurred in 1993. Annual median and 95th percentile
differences also suggested possible treatment irregularities or treatment plant upsets. A mean
annual conduit flow of 7.9 MGD for outfalls 001 and 002 combined comprised 5% of the total
flow discharged by point sources to the study area in 1995 (Figure 4). Except for 1981 to 1983,
annual median and 95th percentile conduit flows for outfall 001 showed little variability throughout
the period with the highest median and 95th percentile flows occurring in 1995.

Twenty-five (25) violations of NPDES permit limitations were reported for outfall 001 between
1990 and 1995. The violations were limited to four parameters: ammonia-N, BODs, 2,4,6
trichlorophenol, and dissolved oxygen (D.O.), in declining order of frequency. Ammonia-N and
BOD5 accounted for two-thirds of the violations. The ammonia-N violations were correlated with
the peak loadings that occurred in 1994. Numerous violations of the 2,4,6 trichlorophenol effluent
limit occurred at outfall 001 comprising nearly one-quarter of the exceedences during 1990-1995.
Eight violations were reported for outfalls 002 and 003 collectively between 1990 and 1995.
Residual chlorine for 1993 and 1994 accounted for five of the eight violations. Upsets at the
treatment facility also contributed to violations of cBODs, suspended solids, and ammonia-N.

Appleton Paper was required to perform acute and chronic bioassays as a permit requirement
based on acute toxicity reported in a series of bioassays performed by the Ohio EPA in 1989 and
1990. Bioassays conducted by the entity from December 1992 to September 1993 resulted in 1.3,
1.4, 1.5, and 2.04 TU, to Ceriodaphnia dubia and no significant acute toxicity to fathead minnows
(Pimephales promelas). The effluent discharges to a side channel of the Great Miami River and
consequently has no rapid or complete mixing with the mainstem flow.

From 1990-1995 ten unauthorized discharge incidents were reported totaling approximately 3.1
MG. All of the unauthorized discharges took place during 1991-1994 and were to a ditch. Nine of
the incidents occurred at lift stations, and one at a manhole. One-half of the events were due to
equipment failures while the remainder were due to power outages, possibly weather related. No
incidents were reported for 1995.

Montgomery County Western Regional WWTP

The Montgomery County Western Regional WWTP discharges directly to the Great Miami River
at RM 71.4. The WWTP began operation in November 1979 and currently operates as a tertiary
treatment plant with a design capacity of 20 MGD. The treatment process includes screening (fine
and coarse screens located at the pretreatment pumping facility on Dryden Road), modified two-
stage activated sludge process, mixed media sand filtration, chlorination, dechlorination, and post
aeration (cascade). Permanent dechlorination facilities were added in 1995. The collection system
consists of separate sanitary sewers, with all of the service area being sewered (other customers
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served include Miamisburg, Moraine, Kettering, Miami Township, Jefferson Township,
Washington Township and City of Dayton). The system contains 12 lift stations, none of which
have bypasses and a total of 12 sanitary sewer overflows (SSOs) which all discharge to North
Holes Creek. The service population is approximately 100,000 with modest growth expected.

Annual median and 95th percentile conduit flows demonstrated a fairly stable trend throughout the
period of record (1979 - 1995) (Figure 8). A mean annual conduit flow of 14 MGD was reported
which comprised 9% of the total effluent flow discharged by point sources to the study area in
1995 (Figure 4). Peak flows (95th percentile) occurred in 1989 and 1990 exceeding plant hydraulic
design of 20 MGD in both years.

Ammonia-N loadings data for both 50th (median) and 95th percentiles were highly variable
throughout the period of record with some median-95th percentile differences as much as 400%.
Annual median loads remained fairly stable and exhibited an overall decline through 1995.
Upstream (801) and downstream (901) monitoring locations during 1982 to 1995 showed fairly
stable ammonia-N concentrations. The Montgomery County Western Regional WWTP currently
discharges approximately 28 kg/day of ammonia-nitrogen, comprising 9% of the aggregate load for
all point source dischargers evaluated in the 1995 survey (Figure 5).

Median BODs5 loadings through the period of record also remained stable with low variability an
indication of minimal treatment problems or plant upsets. Annual median TSS loads exhibited an
erratic trend from 1989 through 1995. Peak loads occurred in 1989 and 1990 when conduit flows
exceeded the hydraulic design capacity, suggesting a relationship. Median and 95th percentile
differences were significant in the late 1980s to early 1990s, but were minimal by 1994 and 1995.

Six violations of the NPDES permit limitations were reported to Ohio EPA for outfall 001 between
1990-1995. The violations, in declining order of frequency, were limited to three parameters: zinc,
residual chlorine, and fecal coliform bacteria.

Five acute bioassay tests conducted by the Ohio EPA in 1987, 1990, 1991 and 1995 indicated no
significant toxicity to either of two test organisms exposed to effluent or river samples. Six entity
generated chronic bioassay tests were performed from December 1992 to September 1993 and
showed no exceedences above allowable effluent toxicity (AET) limits; however, three of six
chronic bioassays resulted in 1.4 TU. to Ceriodaphnia dubia.

From 1990 to 1995, 106 unauthorized discharge events were reported from 21 locations totaling an
estimated 34 MG of untreated effluent discharged. Indian Hill, Southmoore Circle, and Eaglecreek
Rd. reported the highest in volume with all events occurring prior to 1994. The Indian Hill location
discharged year-round in 1992 and had reportable events for more than half of the year during 1991
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and 1993. In 1994 and 1995, discharges from SSOs were reported at Westhaven Rd., and
Rossmore Ct. both discharging into North Holes Creek. Most of the effluent amounts from these
locations were undeterminable.

DOE Mound

The U.S Department of Energy Mound Research Lab was established in 1946 to manufacture
components for the weapons program and to conduct research for other Department of Energy
programs. The U.S. DOE Mound plant, located on 306 acres in southwest Miamisburg, is
currently owned by EG&G Mound Applied Technologies, but was originally owned and operated
by Monsanto from 1946 to 1988. The Mound Plant was placed on the National Priorities List in
1989 due to historical waste disposal practices and releases. Cleanup efforts were initiated under
the Comprehensive Environmental Response, Compensation and Liabilities Act (CERCLA) also
known as “Superfund”. U.S. DOE Mound operations at the facility are to be phased out in the
next few years. Joint efforts by Ohio EPA, U.S. EPA Region V, and DOE Mound have resulted in
a cleanup strategy called the Mound 2000 program.

Historically, raioactive materials were processed at the special metallurgical/plutonium processing
hill. The tritium processing and radioacitve waste operations were located on the northwestern hill
(Main Hill). Releases of radioactive materials (i.e. plutonium, thorium and other radionuclides)
have occured in connection with several waste storage operations, resulting in contaminated soil
and air. The western edge of the plant overlies a Buried Valley Aquifier (BVA) which provides
drinking water to the Mound Plant and the surrounding commnity of Miamisburg. The possibility
of the BVA being contaminated with volitle organic compounds (VOCs) has been a great concern.
A section of the old Miami-Erie canal, which runs for approximately one mile along the western
boundary of the plant, contains sediments contaminated with plutonium 238 from a 1969 waste
line break. Heavy rains carried the contaminated soil to the canal. In 1996, 26,000 cubic yards of
contaminated soil and sediment were removed from the Miami-Erie canal.

Industrial and sanitary wastewater are generated from the Mound facility. The treatment process
for sanitary wastewater (outfall 601) consists of bar screen, fine screen, grit removal, aeration,
settling, tertiary filtration, chlorination, and dechlorination. Outfall 601 also recieves wastewater
from a metal finishing shop. Outfall 602 recieves wastewater from the radioactive waste disposal
building, as well as non-contact cooling water, boiler blowdown, softener backwash, and storm
water. Treatment for outfall 602 consists of pH adjustment, clarification, carbon addition , sand
filtration, bone char column, and I micron filtering. Outfall 002 receives non-contact cooling water,
softener backwash, and storm water and the treatment consists of retention basins. Total
wastewater design of the sanitary wastewater treatment plant is 0.120 MGD. Outfall 001
discharges continuously to the Great Miami River via a storm sewer and outfall 002 discharges
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Figure7. Annual median and 95th percentile conduit flow (MGD) and pollutant loads
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continuously to the Miami-Erie canal, overflowing into the Mound Overflow Creek which
eventually discharges to the Great Miami River at RM 65.08. Improvements made to the sanitary
waste disposal plant include the new bar screen, grit removal and the addition of a circular clarifier
which replaced the existing clarifiers.

Flow at 001 is a calculation based on the combined flows from internal monitoring stations 601 and
602. Median flow at the WWTP (internal monitoring station 601) has decreased slightly since
1990 due to a reduction in the work force. Flow at 602 showed an increase in 1989 and additional
increases in 1993 and 1994. During 1995 flow from 602 returned to pre-1989 levels (Figure 9).
Median levels of loadings of ammonia-N have remained low (less than 0.2 kg/day). The 95th
percentile loadings showed a sharp increase during 1990-1992 (0.8, 2.9, and 3.8 kg/day
respectively) with levels dropping back to 0.04 kg/day in 1993. The 601 effluent was monitored
for BODs from 1983 until 1990 at which time monitoring for CBODs was required. Greater
fluctuations in loading of BODs were seen than for CBODs. These BODs fluctuations may reflect
fluctuations in nitrogenous demand from ammonia-nitrogen. Median levels of total suspended
solids from the outfall 002 effluent have shown a decline over the monitoring period of 1983-1995
(Figure 10). Chlorine levels increased sharply at internal monitoring station 601 in 1990 when
chlorine levels were increased in the drinking water system. Dechlorination has recently been
installed to control effluent chlorine levels.

Seven violations of the NPDES permit were reported to Ohio EPA for outfall 001 and 601 between
1990-1995. The violations were limited to copper, chlorine residual, and BODs. Violations of the
chlorine residual limit (the only parameter in violation for 1993 and 1994) occurred three times in
two years.

Miamisburg WWTP (RM 65.0)

Built in 1954, the Miamisburg WWTP was upgraded several times and eventually moved in 1967
to its current location on the Great Miami River at RM 65.0. Currently the Miamisburg WWTP
operates as a secondary treatment facility with a hydraulic design flow of 3.0 MGD and a peak
hydraulic capacity of 6.88 MGD. Upgrades completed in 1987 included an expanded aeration
chamber (6 additional tanks), expanded chlorine contact tank, two primary clarifiers, a secondary
clarifier, a belt filter press (vacuum filter removed), and two thickening tanks. One additional
chlorine contact basin was added and the capacity of the east side pump station was doubled. An
additional 24 inch force main was installed along the Great Miami River, and a new return sludge
building was constructed with three pumps. Residual treatment was modified slightly by the
addition of five plastic media sludge drying beds. In 1995 the floating cover of the primary digester
was removed and replaced with a Westec floating cover equipped with a mechanical sludge mixing
system.
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Treatment consists of influent screening and grit removal, primary settling, activated sludge
aeration, secondary clarification, jet chlorination, and dechlorination. The Miamisburg WWTP is a
Class Il WWTP that serves a population of approximately 17,800 people with moderate growth
expected. Approximately 90% of the service area has separate sewer systems while the other 10%
of the area has no sewer system. The collection system has one main lift station and many pump
stations throughout the city. No bypasses or overflows are present in the system. The facility is
not currently required to have an industrial pretreatment program, however the plant does receive
wastewater from several minor industrial dischargers.

Annual median percentile conduit flows exhibited stable trends throughout the period of record
(1979-1995). Variability between median and 95th percentiles increased dramatically in 1989
through 1995 after the upgrade of 1987 (twice the median value). Median conduit flows remained
below hydraulic design (3 MGD) however for the majority of years, the 95th percentile loads
exceeded that design flow (Figure 11). Annual mean total load reported for 1995 was 2.85 MGD
comprising 2% of the aggregate load for dischargers evaluated in the basin survey (Figure 4).

Notable reductions of ammonia-nitrogen loads were noted during the period of record (1979-1995)
following the upgrade of 1987; however, variability between percentiles increased modestly after
the upgrade. For the entire period of record, ammonia-N values declined steadily with the lowest
median load recorded in 1995. Annual mean total load reported for 1995 was 16 kg/day
comprising 5% of the aggregate load for dischargers evaluated in the basin survey (Figure 5).
Upstream and downstream monitoring (801 and 901 respectively) for ammonia-N indicated
upstream concentrations exceeded downstream concentrations until 1989. From 1989 to 1995,
upstream and downstream ammonia-N concentrations were nearly equal demonstrating a shift
toward higher levels downstream from the WWTP. This corresponds to the 1995 instream water
quality survey which revealed elevated ammonia-N concentrations downstream from the
Miamisburg WWTP.

The BODs loadings demonstrated significant variability in percentiles from 1979-1987. Decreasing
trends in percentile differences occurred by 1988 through 1995. Maximum BODs loads occurred in
the mid 1980s. A three year composite of annual mean loads (1993-1995) indicated Miamisburg
reporting a value of 102 kg/day, comprising 1% of the total load from dischargers evaluated in the
basin survey. The median and 95th percentile TSS loadings were stable throughout the period of
record. Both median and 95th percentiles demonstrate gradual declines following the WWTP
upgrade in 1987.

Twelve violations of the NPDES permit were reported to Ohio EPA for outfall 001 between

1990-1995. All violations were limited to three parameters: TSS, fecal coliform and ammonia-N.
Violations of the NPDES permit in 1990 and 1992 were limited to fecal coliform. One violation
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was reported in 1993 for ammonia-N, and three TSS violations occured in 1995.

Acute bioassay tests conducted by the Ohio EPA in 1994 and 1995 exhibited no toxicity to fathead
minnows (Pimephales promelas) or Ceriodaphnia dubia in effluent or instream samples. The
entity conducted nine acute and chronic bioassay tests from December 1992 to December 1994.
Three of the nine acute bioassay tests resulted in TU, values between 1.25 and 1.70 for fathead
minnows. Four of the nine chronic tests resulted in TU. values from 4.17 to >10 for C. dubia and
four of the tests reported TU, values from 1.12 to 2.36 for fathead minnows. Descriptions of the
outfall suggests that there is no rapid mixing of the effluent to the Great Miami River.

Dayton Power and Light O.H Hutchings EGS (001 - RM 64.37, 002, 003, 004)

The Dayton Power and Light Company O.H. Hutchings Electric Generating Station is a six unit (1
unit = 60 megawatt hours) coal fired peaking station built in 1946. Formerly a baseload plant, it is
now used to provide electricity during times of peak electrical demand primarily during the period
of June through August and December through February. The DP&L Hutchings EGS has four
outfalls which discharge directly to the Great Miami River. Outfall 001(non-contact condenser
cooling water) discharges just above and below the dam at river mile (RM) 64.37. The other
outfalls include 002 (ash pond, bearing cooling water pond, coal pile run-off pond), 003 (storm
water run-off from facility), and 004 (sanitary activated sludge package WWTP plant).  The
annual wastewater flow is 107.25 MGD with cooling, storm, and wastewater flows combined.

The majority of the wastewater produced from the DP&L Hutchings Station is once-through, non-
contact condenser cooling water used in the steam surface condenser cooling units. The station also
produces wastewater from the fly ash filters and a sanitary wastewater treatment plant. No
treatment is provided for the once-through cooling water; the fly ash is settled and filtered; and the
sanitary wastewater is treated by extended aeration followed by settling, tablet chlorination, and
tablet dechlorination. Raw materials used by the Hutchings EGS are coal, oil, and gas with a total
daily peak electric power production rate of 9408 megawatts. Upgrades to the facility occurred in
the 1980s with a sewage treatment plant expansion (outfall 004) that included the addition of
aeration and resulted in extending the sediment settling time. In addition, a filter building at the ash
pond (002) was installed. In 1993 dechlorination was added to the WWTP.

Annual median and 95th percentile conduit flows for outfall 001 revealed high variability from
1979 to 1995 and also exhibited the highest annual wastewater volume output of all four outfalls
(Figure 12). Annual median and 95th percentile conduit flows for outfall 002 exhibited high
variability from 1979 to 1995 but remained fairly stable from year to year. Outfall 004
demonstrated the lowest percentile variance and volume discharge for the period of record (1979 -
1995).
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Ten violations of the DP&L Hutching’s NPDES permit limits were reported to Ohio EPA for
outfalls 001, 002, and 004 between 1990 to 1995. All violations were limited to three parameters:
total residual chlorine, BOD5 and temperature. No violations have been reported since 1992 with
the exception of a thermal parameter violation in 1994 which exceeded the permit limit by 1.4° F.
From 1990-1995, two incidences of unauthorized discharges (totaling a volume of 0.006 MG) were
reported in 1990 and 1995 both due to equipment failure.

Franklin WWTP (U.S. Filter/EOS) RM 59.6

The Franklin WWTP is located in Franklin, Ohio and discharges directly to the Great Miami River
at RM 59.6. The Franklin WWTP was originally commissioned in 1971 and upgraded to a
secondary treatment facility that became operational in July 1989. The MCD Franklin WWTP has
a design flow of 4.5 MGD with a peak hydraulic capacity of 9.0 MGD and serves surrounding
areas including Franklin, Germantown, Carlisle and unincorporated areas of Montgomery and
Warren Counties. The treatment process consists of influent screening, primary settling, activated
sludge aeration (fine bubble-aerated lagoons), secondary clarification, chlorination, dechlorination,
and post aeration. Approximately 95% of the service area has a separate sewer system while the
other 5% is unsewered. The collection system has two lift stations operated by U.S. Filter/EOS,
four lift stations operated by Germantown, and seven operated by Warren County. The total
population served is 22,000 with moderate growth expected. The facility currently has an
industrial pretreatment program in which industrial wastewater accounts for approximately 30% of
the influent flow and 60% of the influent loading. Four of the local industries have dedicated force
mains discharging to the influent mixing box. Significant industrial contributors include paper mills,
a metal finisher, a pharmaceutical plant, and an industrial laundry.

In 1995, the Franklin WWTP reported a mean discharge flow of 3.0 MGD which comprised 2% of
the total effluent discharged by point sources to the study area in 1995 (Figure 4). Conduit flows
showed only slight variability throughout the period of record (1979-1995). Variability between
the median and 95th percentile values was relatively low throughout the period of record except
during 1989-1991 when the 95th percentile flow exceeded the hydraulic design of 4.5 MGD
following the major upgrade in 1989. For the majority of years both the median and 95th
percentiles remained below the plant design flow (Figure 13).

Long-term effluent quality monitoring showed significant reductions in the loadings of ammonia-N
for the period of record (1979-1995). This was due to increased nitrification from process
improvements associated with the 1989 upgrade. While the upgrade effectively reduced the
previous ammonia-N impacts, there were subsequent increases in loadings of nitrate-nitrite-N. In
1995 an annual mean load of 3.0 kg/day of ammonia-N was reported which comprised only 1% of
the total load of ammonia-N for all point source dischargers evaluated in the 1995 survey (Figure
5).
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Figure 11 Annua median and 95th percentile conduit flow (MGD) and pollutant loads (kg/day) of
ammonia-nitrogen, biochemical oxygen demand (BOD), and total suspended solids
(TSS) from the Miamisburg WWTP.
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Median BODs loadings remained fairly stable through the period of record, but declined after 1987.
The 95th percentile loadings exhibited significant variability reaching a peak of 4,829 kg/day in
1989 suggesting treatment irregularities associated with the plant upgrade. Differences between
the median and the 95th percentile BODsg loadings decreased markedly from 1990 to 1995 (Figure
12). Mean annual loadings of cBODs5 during 1993-1995 equaled 152 kg/day which comprised 2%
of the load for all point source dischargers evaluated in the 1995 survey.

Annual median total suspended solids (TSS) loadings exhibited a stable trend from 1979 to 1995.
Differences between the median and 95th percentile values indicated a great deal of variability until
1991. During 1979-1991 the annual 95th percentile values were generally 100% higher than the
median, but differences between the median and the 95th percentile loadings decreased markedly
from 1992 to 1995 (Figure 13).

Twenty-one (21) violations of NPDES permit limitations were reported to Ohio EPA for outfall
001 between 1990-1995. The violations were limited to four parameters; TSS, BODs, residual
chlorine , and dissolved oxygen (D.O.). Forty-seven percent (47%) of the violations occurred in
1990 (60% of which were TSS), and 23% occurred in 1991 and 1992. No violations were reported
after May 1993. From 1990-1995, five unauthorized releases were reported for the MCD Franklin
Area WWTP. Three of the five events were weather related and four of the events occurred in
1995 primarily as overflows to Clear Creek from lift stations.

Four acute and chronic bioassay tests were conducted by the entity in the winter, spring and
summer of 1994-1995. All four entity generated bioassay tests indicated no acute toxicity to either
Ceriodaphnia dubia or Pimephales promelas. One chronic bioassay test resulted in an exceedence
of the allowable effluent toxicity (AET) for reproduction in C. dubia as well as an exceedence of
the AET for growth in fathead minnows (P. promelas). Four acute bioassay tests were conducted
by Ohio EPA in the summer and early fall of 1989 and 1995. The June 1989 test resulted in
marginal toxicity to fathead minnows in two effluent samples and was lethal to C. dubia in one
effluent grab sample.

Bay West Paper Corp. RM 52.17

Bay West Paper discharges directly to the Great Miami River at RM 52.17. The plant is located in
the city of Middletown and became operational in 1994. The Bay West Paper facility is designed
to treat 3.7 MGD of wastewater generated from the manufacturing of toilet paper and paper
towels. The treatment process consists of a thickener, a primary clarifier, two aeration basins, and
two secondary clarifiers. Solids removed in the treatment process are dewatered with a sludge
press and then disposed of at a sanitary landfill. Bay West Paper can divert wastewater to the
Middletown WWTP in the event of a plant upset or during extreme low flow conditions in the
Great Miami River.
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Annual median and 95th percentile conduit flow was below the hydraulic plant design of 3.7 MGD
for 1994 and 1995. Variability between the median and 95th percentile values was minimal for the
two years reported. Annual median and 95th percentile ammonia-nitrogen loadings were
significantly higher in 1995 than 1994. The cBODs and total suspended solids (TSS) loads similar
both years with variability between the median and 95th percentiles indicative of treatment
inconsistency (Figure 14).

Twelve (12) violations of NPDES permit limitations were reported to Ohio EPA between 1994
and 1995. The violations, in declining order of frequency, were limited to three parameters: TSS,
cBODs, and dissolved oxygen (D.O.). Nearly all (92%) of the violations occurred in 1995. Bay
West Paper reported one unauthorized discharge of 48,000 gallons of untreated effluent to the
mainstem due to a broken sewer line in April 1994.

AK Steel (RM 51.4, Dicks Creek and the North Branch of Dicks Creek)

AK Steel discharges to five locations on the Great Miami River, Dicks Creek, and the North
Branch of Dicks Creek. Outfalls 002, 003, and 015 discharge to Dicks Creek at river miles (RM)
2.92, 3.80, and 4.15, respectively; outfall 004 discharges to the North Branch of Dicks Creek at
RM 0.22; and outfall 011 discharges directly to the Great Miami River at RM 51.4. The plant
produces flat rolled steel and intermediate products of pig iron and coke in addition to steel
finishing and coating. For more information regarding AK Steel outfalls 002, 003, 004, and 015, on
Dicks Creek and the North Branch of Dicks Creek, see page 97 (loading section for The Great
Miami River Tributaries).

Outfall 011 consists of effluents from the north terminal treatment plant (NTTP), the blast
furnace/sinter plant WWTP, non-contact cooling water, and storm water runoff. The NTTP
(monitored under station 614) was installed in 1979 and was designed for 1.7 MGD. It provides
flocculation, clarification, neutralization, and aeration to the wastewaters generated from cold
forming, acid pickling, alkaline cleaning, hot coating, metal finishing, coal coating, inorganic
chemicals, and oxygen and nitrogen production processes. The average discharge volume for
station 614 was 0.691 MGD in 1995. The blast furnace/sinter plant treatment (monitored under
station 613) was installed in 1978 and modified in 1986. It provides chemical precipitation,
flocculation, and sedimentation to the wastewaters generated from the iron making and sintering
processes and was designed for 2.16 MGD. The average discharge volume for station 613 was
1.15 MGD in 1995. The total average discharge volume for outfall 011 was 7.73 MGD in 1995.
Additional AK Steel outfalls are located in Dicks Creek (002, 003, and 015) and the North Branch
of Dicks Creek (004).
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Outfall 011 demonstrated the lowest variability of annual median and 95th percentile conduit flows
for all of the outfalls (Figure 15). Mean ammonia-N loadings in 1995 for outfalls 002, 003, 004,
and 015 totaled 25 kg/day comprising 8% of the aggregate load for the point source dischargers
evaluated in the 1995 survey (Figure 5).

A total of 136 violations of NPDES permit limitations were reported to Ohio EPA between 1990-
1995 for the following outfalls and internal monitoring stations: 001, 002, 003, 005, 011, 015, 613,
631 and 642. Ninety-four (94) percent of the violations, in declining order of frequency, were
limited to the following parameters: zinc, phenol, total suspended solids (TSS), free cyanide, flow,
ammonia-N, and nickel. Forty (40) percent of the NPDES violations that occurred in 1994 and
1995 alone included free cyanide, zinc, phenolic, ammonia-N, and flow. Thirty-five (35) percent of
the NPDES violations were reported from internal monitoring station 642 (zinc, TSS, flow) and
29% of the violations were from internal monitoring station 613 (phenol and ammonia-N). The
TSS violations were caused by a blower problem to the clarifier carryover and elevated pH caused
CaSO0q to precipitate. The cyanide violations were blast furnace related. Flow violations were
caused by a flow meter malfunction, flow restriction in-line, and anti-foam problems. The
ammonia-N violations were caused by a restriction in the discharge line to the Great Miami River.
Zinc violations resulted from several sources including an electrical problem in the sand filter cycle,
a solids problem at the basic oxygen furnace (BOF), low flows, lab errors, and by a leak of non-
contact cooling water.

Four chronic bioassays for outfall 011 conducted by the entity from June 1993 to March 1994
resulted in chronic toxicity units of 3.53, 2.0, 2.04, and 3.54 TU, to fathead minnows and one test
resulted ina 1.12 TU. to Ceriodaphnia. A November 1994 Ohio EPA bioassay reported no acute
toxicity to either test organism, however, a May 1995 Ohio EPA bioassay reported an acute
toxicity unit of 2.6 TU, to Ceriodaphnia and significant toxicity to fathead minnows.
Macroinvertebrate communities sampled in the 011 mixing zone during the 1995 survey were
characteristic of a toxic impact. Fish community indices decreased from full attainment of WWH
biocriteria upstream from AK Steel (1Bl = 39, MIwb = 9.5) to non-attainment downstream (1Bl =
33, Mlwb = 7.5).

Ohio EPA Emergency Response spill records from 1978 to 1991 include 58 reported spills to
Dicks Creek or the Great Miami River that were attributed to AK Steel. The Ohio EPA spill
records from 1992 to 1995 contained 23 reported incidences attributable to AK Steel. The Ohio
Department of Natural Resources fish kill records from 1965 to 1991 included 18 fish kill
investigations believed to have been caused by the AK Steel facility.

Middletown WWTP (RM 48.29)
The Middletown WWTP discharges directly to the Great Miami River at river mile (RM) 48.29.
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The Middletown WWTP became operational in 1958 providing primary treatment. In 1972, the
plant was upgraded to a secondary treatment facility which included the addition of one primary
settling tank, three aeration tanks, three secondary clarifiers, three chlorine contact tanks, and a
complete sludge dewatering and incineration facility. This upgrade increased the hydraulic design
capacity to 23 MGD and removed 85% of the sewage solids. The plant also added aeration
chambers and vacuum filters in 1981, a 60 MGD effluent pump station in 1994, and a grit chamber
and dechlorination facility in 1995. Currently the hydraulic design flow is 26 MGD with a peak
hydraulic capacity of 48 MGD. The treatment process presently consists of influent screening
and grit removal, primary settling, activated sludge aeration, secondary clarification, chlorination,
dechlorination, and sludge dewatering. Approximately 62% of the service area has combined
sewers and the remaining 35% of the service area has separate sewers. The collection system has
10 lift stations without bypasses or overflows. Eight permitted combined sewer overflows (CSOs)
exist in the system discharging between RM 52.17 to 51.0. The facility currently has an industrial
pretreatment program for 15 significant industrial users which contribute 65% of the daily influent
flow. Some of the industrial contributors include an integrated steel mill, paper mills, and
electroplating shops.

Annual median conduit flow was relatively stable throughout the period of record (1979-1995)
exceeding the hydraulic design of 26 MGD only once in 1993. Variability between the median and
95th percentile values was low throughout the period of record (1979-1995) indicating more stable
treatment processes (Figure 16). The annual mean flow reported for 1995 was 21 MGD
comprising 13% of the aggregate flow discharged by all point source dischargers evaluated in the
1995 survey (Figure 4). Median ammonia-nitrogen loadings for the period of record exhibited
declining trends through 1995. Variability between the median and 95th percentile values showed
no discernable trend as variability declined in the early 1980s and increased to the most significant
differences in 1986 and 1989. The loads became less variable during 1991-1995 with little variance
between the median and 95th percentile values indicating more consistent WWTP performance.
Annual mean total ammonia-nitrogen load reported for 1995 was 7.4 kg/day which comprised 2%
of the aggregate load for all point source dischargers evaluated in the 1995 survey (Figure 5).

The median BODs loadings remained fairly stable through the period of record (Figure 16).
Maximum BODsg loads occurred during the mid 1980s, but by 1992 median and 95th percentile
values appeared to stabilize. Annual cBOD5 mean total loadings reported from 1993-1995 was
1158 kg/day which comprised 17% of the aggregate load for all point source dischargers evaluated
in the 1995 survey.

Annual median total suspended solids (TSS) loadings exhibited a stable trend throughout the period

of record. The 95th percentile TSS loads were erratic and significantly higher than the median
loadings from 1979 to 1991, but the relationship stabilized after 1992 (Figure 16).
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Figure 16 Annua median and 95th percentile conduit flow (MGD) and pollutant loads (kg/day) of
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(TSS) from the Middletown WWTP.
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From 1990-1995, 210 discharge events were reported from eight CSO locations. Five of the eight
CSOs discharge directly to the Great Miami River mainstem while the other three locations
discharge to the Middletown Hydraulic Canal. An estimated 1372 MG of untreated effluent
hasbeen discharged to the waterways in the period from 1990-1995. The overflow point with the
greatest estimated volume was CSO 007 which discharges directly to the Great Miami River. CSO
010 and 009 (both discharging to the Hydraulic Canal) were the second and third highest in total
volume of effluent.

Fifty (50) violations of the NPDES permit were reported to Ohio EPA for outfall 001 between
1990-1995. The violations, in declining order of frequency, were limited to three parameters:
selenium, cyanide, and TSS. From 1990 to 1993, 17 reported NPDES violations occurred. In 1994
twenty-six (26) violations were reported with selenium (54%) and cyanide (46%) the most
frequent. Seven (7) violations were reported in 1995 of which 57% were cyanide exceedences.

Acute bioassay tests conducted by the Ohio EPA in 1991 and 1994 indicated no toxicity to P.
promelas or C. dubia in effluent or instream samples. Four acute and four chronic entitygenerated
bioassay tests were performed in the winter, spring, and summer of 1992 and 1993. None of these
tests resulted in an exceedence above the allowable effluent toxicity (AET) limit and no significant
mortality, reproductive effects, or growth effects were noted. Four chronic bioassay tests
conducted by the entity from 1992-1994 revealed no effects to fathead minnows for growth or
reproduction. The four tests also revealed no effects to C. dubia for survival, but two of the four
tests resulted in a TU, of 7.45 for reproduction.

Butler County LeSourdsville WWTP (RM 45.65)

The Butler County LeSourdsville WWTP discharges directly to the Great Miami River at RM
45.65. The WWTP was constructed in 1977 with a hydraulic design flow of 4 MGD. An upgrade
in 1994 increased the hydraulic design flow to 12 MGD (expanding the oxidation ditch to 6 MGD)
and added a new influent pump station and preliminary treatment building. The WWTP was last
upgraded in 1995 and currently has a hydraulic design flow of 12 MGD with a hydraulic capacity
of 28 MGD. The treatment process includes mechanical screening, grit removal, activated sludge
digestion, secondary clarification, and UV disinfection. Primary clarification and tertiary filtration
is also present for the rotating biological contact treatment system. Solids removed from the
WWTP are land applied. The collection system consists of separate sewers, with 95 % of the
service area sewered. The service population is approximately 35,000 with moderate growth
expected.

Annual median and 95th percentile conduit flows demonstrated an overall increase through the

period of record (1979-1995). Annual median flows remained below the hydraulic design (except
in 1990), but 95th percentile flows exceeded the design capacity in most years. Variability
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between the median and 95th percentile flows remained low throughout the period of record with
the exception of 1993 to 1995 when variability nearly doubled (Figure 17). The mean annual
conduit flow to the mainstem for 1995 was 5.57 MGD which comprised 3.4% of the aggregate
flow from all point source dischargers evaluated in the 1995 survey (Figure 4).

Ammonia-nitrogen loadings for the period of record exhibited high variability indicative of
inconsistent plant performance (Figure 17). A marked decline in loadings occurred following the
plant upgrade of 1990, but overall loadings and variability between the median and 95th percentile
values have steadily increased. Peak loadings were subsequently noted prior to each upgrade year
(1989, 1990, 1993, 1994). Median values which exceeded 30 kg/day in the mid-1980s were
apparent again following the plant upgrade of 1990. Violations of NPDES permit limits were

noted in 1990 and 1993 while a slight increase in ammonia-N was observed in the mainstem just
downstream of the WWTP. In 1995, the median ammonia-N load to the mainstem was 94 kg/day
which comprised 30% of the aggregate load for all point source dischargers evaluated in the 1995
survey (the largest source of ammonia-N) (Figure 5). Median BODs loadings were fairly stable
through the period of record. Variability between median and 95th percentile values was low until
1989 when differences more than doubled and tripled through 1995. Ambient water chemistry data
revealed a slight reduction in BODs values downstream from the WWTP, however, 10 violations of
the NPDES permit limit for cBODs occurred in 1994 and 1995. Between 1993 and 1995, the
WWTP discharged a cBODs5 loading of 534 kg/day which comprised 8% of the aggregate load for
all point source dischargers evaluated in the 1995 survey.

Annual median and 95th percentile total suspended solids (TSS) loadings exhibited a fairly stable
trend from 1979 to 1990, but began to increase following the subsequent plant upgrades.
Variability between the median and 95th percentile TSS loadings also sharply increased following
the 1990 plant upgrade. The variability between annual median and 95th percentile loads were the
highest from 1993 to 1995 suggesting that plant upsets and treatment variability were associated
with construction during the major WWTP upgrades.Sixty-five (65) violations of NPDES permit
limitations were reported to Ohio EPA for outfall 001 between 1990 and 1995. The violations
were limited to the following parameters: TSS (35%), ammonia-N (20%) and cBODs5 (12%). The
majority of the violations occurred in 1993 and 1995. In 1993 TSS (50%) and ammonia-N (45%)
were the most commonly reported violations. The most common NPDES permit violations in
1995 were TSS (35%) and cBOD:s.

Four acute and four chronic bioassay tests were conducted on P. promelas and C. dubia by the
entity in the spring and summer of 1993. The acute bioassay tests indicated no exceedences of the
allowable effluent toxicity (AET) for either test organisms in effluent samples, but one of four tests
resulted in a TU, of 1.14 to fathead minnows. Four chronic bioassay tests conducted by the entity
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ammonia-nitrogen, biochemical oxygen demand (BOD), and total suspended solids (TSS) from
the Butler County LeSourdesville WWTP.
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in spring and summer of 1993 resulted in no exceedences of the AET for either test organisms in
effluent samples. Two of the four tests, however, resulted in a TU of 1.34 to C. dubia for
reproduction, and one of the four tests resulted in a TU, of 2.36 to fathead minnows for survival
and growth. Four acute bioassay tests were conducted by the Ohio EPA in 1991, 1994, and 1995.
One test in 1995 showed acute toxicity to fathead minnows in effluent samples. Mortality was 20,
5, and 30 percent in the March 27, March 28, and composite effluent samples, respectively. No
mortality or adverse acute effects were observed for C. dubia. Previous tests conducted in 1991
and 1994 indicated no significant adverse effects to either test organism exposed to effluent or river
samples.

From 1990-1995, the Butler Co. LeSourdsville WWTP reported 17 unauthorized discharge events
with most (47%) occurring in 1995. More than one-half of the overflows were due to weather
related events and 24% occurred over a one year period at the Greencrest lift station. Forty-seven
(47) percent of the overflows occurred at manholes draining to various tributaries (Deer Creek,
Sharon Creek, Gregory Creek, Crawford Creek, Four Mile Creek) to the Great Miami River.
Thirty-five (35) percent of overflows were attributed to sewer system blockages and vandalism.
The total estimated volume of untreated effluent discharged during 1990-1995 was 543 MG.

Miller Brewery (RM 43.7)

The Miller Brewing Company discharges directly to the Great Miami River at river mile (RM)
43.7 on a continuous basis and became operational in 1991. The treatment facility was designed to
treat 6.1 MGD of wastewater generated from the production of malt beverages and consists of
mechanical screening, grit removal, six aeration basins, four secondary clarifiers, and two polishing
lagoons. Solids removed in the treatment process are dewatered with a sludge press and are either
land applied or disposed at a sanitary landfill. Sanitary wastewater generated from the employees
is treated by the Butler County LeSourdesville WWTP.

Annual median and 95th percentile conduit flow reported for the operational years (1991-1995)
showed low variability and flows well below the hydraulic plant design of 6.1 MGD (Figure 18).
Annual median flow reported for 1995 was 2.24 MGD which comprised 1% of the aggregate flow
for all point source dischargers evaluated in the 1995 survey (Figure 4). Since production began in
1991, the 95th percentile loadings of ammonia-N were nearly double the median values. The
annual median loading for ammonia-N reported for 1995 was 3.39 kg/day which comprised 1% of
the aggregate for all point source dischargers evaluated in the 1995 survey (Figure 5). The cBODs5
data demonstrated an increasing trend through the five year period of record with the largest
differences between median and 95th percentile values occurring in 1995 when the 95th percentile
was five times greater than the median value (Figure 17). Annual median total suspended solids
(TSS) loads showed little variability between 1991 and 1995, but 95th percentile values were three
to five times greater than the annual median values.
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Two violations of the Miller Brewery NPDES permit were reported to Ohio EPA for the period of
record (1991-1995). The violations (pH and ammonia-N) occurred in February of 1993 due to
awastewater spill of an unknown quantity.

Two acute bioassay tests were conducted by the Ohio EPA in the fall of 1992 and the summer of
1995 using P. promelas and C. dubia as test organisms. The 1992 bioassay results did not exhibit
any significant toxicity to either test organism for effluent or instream samples. The 1995 test
resulted in acute toxicity (60% mortality) to C. dubia in one effluent grab sample.

Hamilton Municipal Electric Plant

The Hamilton Municipal Electric Plant has been operated by the city of Hamilton since July, 1895.
The electric plant is composed of three steam boiler/generator units and two gas turbine generators
with a capacity of 122 mega-watts and an average annual net generation of 227 million kilowatt-
hours. Daily production rates are 135 megawatts in the summer and 75 megawatts in the winter.
Approximately 25,000 tons of coal is used per year as well as 3,263,300 million ft3 per year of gas
and 18,000 gallons per year of fuel oil. The facility uses once-through cooling water provided by
the Hamilton-Rossville hydraulic canal (54 MGD) and city water wells (annual average of 855,000
gallons per day (GPD)) for a total average withdraw volume of 55 MGD. The power plant
maintains four outfalls (003, 005, 006, 007) which discharge to the Hamilton-Rossville hydraulic
canal and the Great Miami River mainstem.

Outfall 003 discharges approximately 33 MGD directly to the Great Miami River at RM 37.1
from several condensor units utilizing once-through cooling water to reduce water temperature to a
suitable discharge level. Chlorine is added to control algae growth in the facility distribution lines.

Outfall 005 discharges treated, non contact cooling water to the Hamilton-Rossville hydraulic canal
through a submerged pipe, located upstream of the cooling water intake, and is the uppermost
electric plant, outfall. Outfall 005 receives runoff from a coal pile which drains to a central location
and discharges an average of one time per month. Treatment of the coal pile runoff is through
settling only. Coal pile area water is primarily lost to groundwater. One or more groundwater
monitoring wells, in place for a hazardous waste site (Chem Dyne), are located in the coal pile area.

Outfall 006 discharges primarily ash wastewater to the Hamilton-Rossville hydraulic canal
downstream from outfall 005. The outfall receives non contact cooling water from the oil coolers,
bearing seal water, and floor drains (annual average 20,000 GPD). Condensate and cooling water
from the ash vacuum system contributes an approximate annual average of 76,000 GPD The ash
water is treated by the Hamilton WWTP while waste fly ash and bottom ash is taken to a
beneficial reuse site by contract of the City of Cincinnati. Additional annual average discharge
quantities for outfall 006 include boiler blowdown (2,000 GPD), evaporator blow down (1,500
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GPD) and bearing seal water (500 GPD).

Outfall 007 discharges non contact cooling water from turbine unit #5 to the Hamilton-Rossville
hydraulic canal downstream from outfall 006.

Annual 95th percentile conduit flows for outfall 003 were often twice the median value for the
period of record (1979-1995) indicating sporadic flows of greater volume in yearly outputs.
Median effluent flows in the 1990s fluctuated between 30 and 45 MGD with 95th percentle values
exceeding 90 MGD most of the time (Figure 19a).

Temperatures for outfall 003 ranged from 6°C to 43°C throughout the period of record with an
average median temperature of 22°C. Ninety-fifth percentiles reached 35°C for much of the period
of record. A gradual increase in temperature during the period of record could be attributed to a
reduced capability of aged equipment to meet original standards; however, NPDES limits do not
reflect a problem.

Two NPDES permit violations were reported for outfall 003 between 1990-1995. The
temperature violations occurred in 1991 and 1993 . The September 1991 daily value exceeded the
daily maximum permit limit of 39°C by four degrees celcius.

Concentrations of pH at outfall 006 exhibited negligible variability between median and 95th
percentiles for the period of record (1979-1995). Both percentiles were consistent in concentration
for the eleven years reported with a median value of 7.8 (Figure 19b). Annual median TSS loads
for outfall 006 exhibited slight variability, remaining below 2 kg/day for the period of record (1985-
1995). Annual 95th percentiles were erratic for the eleven years reported exhibiting no discernable
trend (Figure 19b). Variability between percentiles in the early 1980s could be contributed to yard
drainage from storm water and ash (coal byproduct) which were both components of the discharge.
Annual median loads (outfall 006) for oil and grease exhibited a consistent trend for the period of
record (1985-1995) with the greatest reductions in loads occuring in the early 1990s. Annual
median and 95th percentiles loads for the period of record were consistant with negligible percentile
variance (Figure 19b).

Entity conducted bioassay tests performed in March, 1989 demonstrated no acute toxicity to D.

pulex or P. promelas. Ohio EPA generated bioassay tests performed on May 26, 1992 revealed no
acute toxicity to either C. dubia or P. promelas.
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Figure19a.  Annua median and 95th percentile conduit flow (MGD) and temperature
from the Hamilton Electric Plant (003 outfall).
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Figure 19b.  Annua median and 95th percentile pH concentrations, and pollutant |oads
(kg/day) of total suspended solids (TSS) and oil and grease from the
Hamilton Electric Plant (006 outfall).
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Hamilton WWTP (RM 34.0)

The Hamilton WWTP was last upgraded in 1988 and is designed for 32.0 MGD. Champion Paper
accounts for approximately 40% of the wastewater treated at the WWTP. Treatment consists of
grit removal, primary clarification, activated sludge digestion, secondary clarification, and
chlorination. Dechlorination facilities are expected to be operational by November 1, 1997. Solids
removed from the WWTP are either land applied or composted. The collection system consists of
separate sewers, with 95% of the service area sewered. Eighteen overflow locations are known to
be active for the collection system, all of which eventually discharges to the Great Miami River.
The service population is approximately 65,000 with moderate growth expected. Annual median
percentile conduit flows demonstrated slight variability throughout the period of record with an
average near 17.0 MGD. Variability between percentiles remained low throughout most of the
record (demonstrating predictable WWTP performance) both exhibiting a steady increase in volume
for most years. Both percentiles remained below plant design of 32.0 MGD for the entire period
(Figure 20). The Hamilton WWTP currently discharges approximately 52.08 kg/d of ammonia-N
which comprised 13 % of the total load for all point source dischargers evaluated in the basin
survey (the second highest contributor) (Figure 4).

Ammonia-nitrogen 95th percentile loadings data for the period of record (1979-1995) exhibited
steady reductions in loadings through 1988, however the annual median loading data was
incomplete from 1988 to 1991. Peak flows were experienced during 1993 through 1995 with the
exception of 1979. Significant variability between percentiles continued throughout the period of
record. Hamilton reported contributing an annual total load of ammonia-N for 1995 at 52 kg/day
(16%) (Figure 5). This is the second highest load (ranking second also in total flow volume to the
watershed) next to Butler County LeSourdsville WWTP.

The median BODs remained stable throughout the seventeen year record reducing slightly with
CBODs values in 1990. Prior to the upgrade, 95th percentile data more than doubled that of
median loads through 1987. Maximum BODs loads occurred during the mid 1980s and by 1991
median and 95th percentile loads appeared reduced and stabilized increasing slightly through 1995.

A three year composite of annual mean loads (1993-1995) indicated Hamilton reporting a value of
855 kg/day, comprising 12% (4th highest BODs load) of the total load from dischargers evaluated
in the basin survey.

Annual median percentile TSS loads exhibited a fairly stable trend from 1979 to 1995. Peak load
and percentile variability occurred in 1979-1982. Percentile discrepancies declined significantly
in1983 through 1995. Violations of the NPDES permit for TSS also were reduced by 1992 ( some
violations occurred from 1990-1993).
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suspended solids (TSS) from the Hamilton WWTP (001 outfall).
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Four violations of the NPDES permit were reported to Ohio EPA for outfall 001 between
1990-1995. All violations were limited to chlorine residuals. Three of four acute bioassay tests
conducted by Ohio EPA in 1989, 1990, 1995 and 1996 revealed no toxicity to either test organism
in effluent and river samples (winter and fall testing events). In January, 1996, one acute
bioassay test (effluent composite) conducted resulted in toxicity to C. dubia.

Fairfield WWTP(RM 32.0)

The Fairfield WWTP discharges directly to the Great Miami River at approximately RM 32.0.

The facility was last upgraded in 1988 to meet secondary treatment requirements. The WWTP is
currently designed for 6.0 MGD with a hydraulic capacity (peak daily flow rate) of 10.0 MGD.
The Fairfield WWTP has requested an expansion in the design capacity increasing conduit flow to
8.0 MGD. Treatment consists of mechanical screening, grit removal, primary clarification,
activated sludge digestion, secondary clarification, tertiary filtration, and chlorination.
Dechlorination facilities are expected to be operational by November 1, 1997. Solids removed from
the WWTP are land applied. The collection system consists of separate sewers, with all of the
service area sewered. Three overflow locations are known to exist for the sewage collection
system. These include the Crystal | and 1l pump stations adjacent to Crystal Drive and the
Goodyear manhole adjacent to Dixie Highway. Overflows from the Crystal | and Il pump station
discharge to the Great Miami River via Pleasant Run. Overflows from the Goodyear manhole flow
to Mill Creek by an unnamed tributary. Fairfield is currently constructing relief sewers and flow
equalization basins at the WWTP to eliminate these events. The service population is
approximately 40,000 with moderate growth expected.

Annual median percentile conduit flows demonstrated a modest increase throughout the period of
record. Conduit flow for 95th percentile between 1979 and 1995 showed a greater variability in
percentiles and continued after the plant upgrade in 1988 with the greatest peak flow occurring two
years after the upgrade. Each year within the period of record, except for 1980 and 1987, exceeded
the six MGD design capacity (Figure 21). This is suggestive that inflows to the Fairfield WWTP
may be exceeding plant capacity hindering plant treatment performance. In 1995, Fairfield WWTP
reported a mean annual flow of 6.1 MGD comprising 4% of the total aggregate flow for dischargers
evaluated in the basin survey (Figure 4).

Median ammonia-nitrogen values exhibited notable reductions for the period of record (1979-1995)
after 1988 (exception 1989) due to increased nitrification resulting from the 1988 upgrade (Figure
21). Prior to the upgrade annual median results were variable. Median and 95th percentile values
significantly varied suggestive of plant upsets possibly caused by hydraulic overloads (plant
hydraulic capacity was exceeded for the majority of record) or operation and mechanical failures.
The upgrade effectively reduced the acutely toxic ammonia-N impacts but subsequently increased
nutrient enrichment impacts due to an increase in nitrate loadings. Fairfield WWTP reported a
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Figure 21. Annual median and 95th percentile conduit flow (MGD) and pollutant |oads (kg/day)
of ammonia-nitrogen, biochemical oxygen demand (BOD), and total suspended solids
(TSS) from the Fairfield WWTP.

99



MAS/1996-12-8 Great Miami River Basin TSD December 30, 1997

mean total ammonia-N load for the 1995 survey year of 12 kg/d comprising 4% of the total
aggregate load for dischargers evaluated in the basin survey (Figure 5).

The median BODs data available through the period of record declined incrementally from 1988
(post-plant upgrade) (Figure 21). Prior to the upgrade no discernable trend in percentile data could
be determined as 95th percentile remained 400-500% greater than that of median loads through
1987. Percentile discrepancies diminished following the major plant upgrade in 1988. The 1995
basin survey water chemistry data revealed a slight elevation of BODs rates in the Great Miami
River downstream of the Fairfield WWTP. Fairfield WWTP reported a mean total load of 188
kg/day in 1995, comprising 3% of the aggregate total load for the dischargers evaluated in the basin
survey.

Annual median and 95th percentile TSS loads exhibited a fairly consistent trend from 1979 to 1985
declining modestly thereafter for the duration of the period of record (Figure 21). A major plant
upgrade in 1988 brought an overall decline in 95th percentile loads reducing them to an average 150
kg/day load (50th percentile data not available). Annual 95th percentiles were dramatically higher
than 50th percentile and generally six times the median value. Striking percentile differences show
plant treatment/operation irregularities and are exacerbated by conduit flows exceeding plant design
(6.0 MGD) for numerous years.

Following a plant upgrade in 1988, mean ammonia-N concentrations upstream exceeded
downstream concentrations in two of seven events (data unreported for three years) while in 1993
only downstream concentrations exceeded those upstream. The 1995 basin survey, water
chemistry data, reveals mean ammonia-N concentrations downstream of the WWTP at greater
concentrations than at sites selected upstream of the WWTP.

Five violations of the NPDES permit were reported to Ohio EPA for outfall 001 between
1990-1995 (all occurring from 1994-1995). All violations were limited to three parameters;
ammonia-N, zinc and dissolved oxygen.

Four acute bioassay tests were conducted by the Ohio EPA in winter (one) and spring testing
(three) events in 1990 and 1995. Effluents were acutely toxic to C. dubia in April and May,
1990.All three spring bioassay tests in 1990 revealed that P. promelas were not affected by either
the effluent or river samples. December, 1995 bioassay results indicated no significant adverse
effects to either test organism exposed to effluent or river samples.

DOE Fernald

The Fernald Environmental Management Project (FEMP) is a 1050 acre government owned,
contractor operated facility. The facility began operations in 1951 for the processing of feed
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materials to produce high purity uranium metal for use in the nation's weapons program.
Production peaked in 1960 at approximately 12,000 metric tons of uranium and reached a low in
1975 of about 1230 metric tons. Staffing levels peaked at 2891 in 1956 then declined to 539 in
1979. Production ceased in 1989 and the focus was shifted to environmental cleanup in 1991. The
waste water treatment system discharges to the Great Miami River at River Mile (RM) 24.6
through outfall 001.

The sanitary wastewater treatment plant (WWTP) was designed for an average flow of 0.35 MGD.
The system currently processes an average of 0.16 MGD (Figure 21a). Outfall 001 consists of
treated wastewaters from the contaminated south plume, sanitary sewage, former production area
storm water, sludge pond decant, water plant lime sludge blowdown, coal pile runoff, boiler
blowdown, sodium zeolite softener regeneration, cooling water, biodenitrification effluent,
investigation derived wastewater, perched ground water, soil washings, and sand filter backwash.
Water plant lime sludge blowdown, sodium zeolite softener regeneration, and soil washings were
once but are no longer part of the waste stream. A new outfall pipe was installed adjacent to and
downstream of the former discharge pipe at RM 24.6 and was put in service August, 1993. Outfall
002 is a storm water outfall to Paddys Run. Storm water passing through this outfall has
historically been a major contributor to the south plume of contaminated ground water. Two storm
water retention basins have been constructed to retain stormwater prior to treatment at the
advanced waste water treatment (AWWT). In extremely wet weather the stormwater retention
basins will overflow to Paddys Run. In 1983, issuance of NPDES permits transferred from
USEPA to Ohio EPA.

Annual average sanitary wastewater flow (internal monitoring station 601) has fluctuated from
lows of 0.107 MGD in 1985 and 1990 to a high of 0.231 MGD in 1988 (Figure 21a). Sanitary
waste consists of wastewater from various drains, toilets, sinks, showers, and laundry facilities.
Fluctuations in flow from the sanitary wastewater treatment plant (601) are primarily dependent
upon the size of the workforce.

Total flow through outfall 001 fluctuates with remedial activities and stormwater events which are
routed through 001. Total discharge through the new 24 inch outfall line to the Great Miami River
increased with the initiation of groundwater pumping in August, 1993. Flow data presented in
Figure21 for outfall 001 are under-represented for 1994 and 1995. Rerouting of treated wastewater
from groundwater remediation and stormwater treatment beginning March, 1994 and January, 1995
were not captured by the 001 outfall until the 001 outfall location was changed in the November,
1995 NPDES permit renewal. The flow paths were altered to accommodate the installation of the
SPIT and initiation of the AWWT operation. Therefore treated wastewater from those sources did
not appear in the 001 flow data from March, 1994 through November, 1995.
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Flow measurements at outfall 002 prior to November 4, 1986 were located at a weir in the storm
sewer system. The weir was located at a point prior to storm water discharging to the storm sewer
outfall ditch (SSOD). When the storm water retention basin (SWRB) was placed into operation on
November 4, 1986, flow measurements were taken at the overflow from the SWRB into the SSOD.
An expansion to the SWRB was completed in 1988. Elevated median levels of flow at 002 in 1995
(Figure 21a) are attributable to the small data set for that year. Three overflows occurred: May 18,
1995 at 1.675 million gallons, May 19, 1995 at 0.428 million gallons, and August 6, 1995 at 1.600
million gallons.

After 1989 a declining trend is seen in the median levels of total suspended solids (TSS) at outfall
001 (Figure 21a). This can be attributed to the change in operation from production to remediation
in 1989. The increasing trend in 95th percentile loadings starting in 1990 is associated with the
variable nature of remediation waste water streams and the increase in extent of the controlled
storm sewer system on site.

The 95th percentile ammonia and nitrate levels peaked in 1983-84 at outfall 001. The daily
NPDES maximum limit of 43 kg/day ammonia was not exceeded (the daily maximum limit prior to
10/31/80 was 374 kg/day). The daily NPDES maximum limit for nitrate of 3,180 kg/day also was
not exceeded. Although plans for construction of an air stripper to remove ammonia were not
completed, nitrate reductions between 1984 and 1989 are a result of the biodenitrification towers.
After 1989, the shift from production to remediation contributed to the lowered discharges of
ammonia and nitrate. After 1995, nitrate loadings decreased because all remaining high nitrate
process waters, including the uranyl nitrate hexahydrate (UNH) waters, had been treated and
discharged.

Fluoride bearing wastewaters are byproducts of uranium manufacturing. As the existing inventory
of stored wastewaters and manufacturing material on the site have been removed, the levels of
fluoride in the 001 effluent have declined (Figure 21a).

Taylor Creek WWTP

The Taylor Creek WWTP discharges to the Great Miami River downstream from the confluence of
Taylor Creek at RM 14.95 near Miamitown. The design capacity is 5.5 MGD with a daily peak
hydraulic capacity of 13.8 MGD. Construction of the treatment facility was completed in 1993
however the collection system was not in place until 1997. Fifteen public package plants and a
number of private plants were put on-line beginning in late winter and early spring, 1997. The
treatment train consisited of screening, grit removal, grease removal, extended aeration, secondary
settling, ultraviolet light disinfection, cascade post-aeration and aerated sludge holding tanks.
Sludge is transported for incineration and disposal. The population of the service area is 48,900
with moderatelt high growth predicted. The service area is 100% separate sewers with 10% of
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service area with sewers. Four lift stations exist with one overflow at White Oak Estates.

The Taylor Creek sewer project was initiated in the mid 1970s and was resurrected in the mid
1980s as a means for the Metropolitan Sewer District (MSD) to comply with a Consent Order for
several small facilities in the upper region of the watershed. Detailed plans for the sewer were
submitted by MSD and later challenged by the Ohio EPA resulting in a longstanding diagreement
between agencies over the sewer alignment. Issues relating to the potential threat to biological and
physical integrity of the stream were raised by the Ohio EPA, much of the difficulty arising from
concerns relating to the unique geology dominating much of Hamilton County. MSD elected to
continue with the construction of the wastewater treatment facility despite of the absence of a
collection system or a permit to install a collection system. MSD eventually agreed to reevaluate
the sewer alignment issue and movement within the project ensued. The treatment facility received
wastewater from the package plants by February, 1997.

Wolf Creek

Brookville WWTP (RM 14.93)

The Brookville WWTP was constructed in 1965 and upgraded in 1988 to an almost entirely new
facility retrofitted to a vertical loop reactor plant. The system receives no industrial inputs and
consists entirely of separate sewers with two lift stations and no bypasses or overflows. The
treatment system includes: screening, grit removal, vertical loop reactor, aeration, settling,
ultraviolet disinfection, aerobic sludge digestion, and land application of sludge. The design
capacity is 0.645 MGD with a request by the City of Brookville to expand to 1.25 MGD. The
service area is completely sewered (100%) with a population of 4,770 (1988) and an estimated
population of 5,000 predicted by the year 2000.

During the past five years, the facility reported several NPDES permit violations for CBODs,
ammonia-N, and fecal coliform bacteria. During the 1995 field season, a sewage overflow at the
plant was observed by Ohio EPA personnel following a heavy rain. Sewage sludge deposits were
observed along the pool margins in Wolf Creek downstream from the WWTP in 1995, but were not
as extensive as those observed previously in 1987. Land uses along Wolf Creek downstream from
Brookville consist of a mixture of residential, agricultural, and park lands, becoming increasingly
urbanized in the cities of Trotwood and Dayton to the confluence with the Great Miami River
(RM 80.25).

The 1995 chemical results indicated relatively good water quality with a few exceedences of WWH
criteria. Three dissolved oxygen (D.O.) values slightly below the 5.0 mg/l daily average criterion
(daytime grab values of 4.7 and 4.8 mg/l at RM 16.61 and a 4.9 mg/l at RM 14.14) showed the
potential for D.O. criteria violations. Three total phosphorus concentrations exceeded the 1.0 mg/I
water quality guideline for preventing nuisance algal growths (1.29 and 1.01 mg/l at RM 14.14 and
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2.66 mg/l at RM 0.01). Since the 1988 upgrade, mean ambient ammonia-N concentrations and TSS
concentrations have greatly declined downstream from the Brookville WWTP. Annual median
flows remained below the hydraulic design from 1979 to 1988 but met or exceeded the 0.65 design
capacity from 1989 to 1995. Ninety-fifth percentile flows exceeded the design capacity in all years
that data was available (1982-1995) (Figure 22). Ammonia-nitrogen concentrations were reduced
significantly after the plant upgrade in 1988 and remained low through 1995. Median and 95th
percentile BODs concentrations fluctuated from 1982 to 1995 (CBODs after 1987) demonstrating
no discernable trend but becoming more consistant after plant modifications. Variance between
percentiles of BOD5 concentrations decreased by 1992 demonstrating consistant plant
performance. Annual median TSS loads exhibited a variable trend from 1982 to 1995 with elevated
percentiles sometimes two and three times the annual median values. Percentile differences
decreased after the plant upgrade of 1988. Inconsistencies in TSS correlate with the sporadic
conduit flow values observed throughout the plant history.

Owl Creek

Fraser Paper, Incorporated (formerly Miami Paper) RM 0.52

Owl Creek, a small headwater stream with a 3.8 square mile drainage area, receives effluent from
Fraser Paper and West Carrollton Parchment (RM 0.37) before directly discharging to the Great
Miami River at RM 69.55. Fraser Paper Incorporated makes fine papers (non-integrated and de-
inked). The plant on average produces 309 tons per day of fine paper which is used in the
premium writing, printing, and text of cover industries. The Fraser Paper WWTP is a secondary
treatment facility with a current hydraulic design capacity of 5.0 MGD. Monitoring stations
include: 001-process stormwater at weir prior to discharge through parshall flume to Owl Creek;
002-storm runoff-roof drainage from the pulp storage facility to Owl Creek; 003-storm runoff-roof
drainage from office buildings and driveway runoff to the city storm sewer; 004-parking lot runoff
to the city storm sewer and sanitary wastewater to city POTW.

While no violations of the NPDES permit conditions have been documented in the past two years,
the existence of white deposits or algae have been noted in Owl Creek downstream of the discharge
from the wastewater treatment plant. Fraser Paper has submitted a report regarding algae in Owl
Creek which does not conclusively link the presence of algae with their discharge. The above
mentioned violations were due to plant upsets caused by overloads from the mill and problems
with the nitrogen feed system. Median and 95th percentile annual conduit flows demonstrated a
modest increasing trend through the period of record. Between 1982 and 1992 (both percentiles)
conduit flows were greater than the design capacity of 2.5 MGD. In 1992 design capacity
increased to 5.0 MGD where conduit flows remained below this capacity the remainder of the
period of record.

Ammonia-nitrogen loadings from 1976 to present have demonstrated relatively stable median
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values (when reported), but fluctuating 95th percentiles. Between 1990 and 1995 peak loads
occurred primarily in 1992 where variance between 50th and 95th percentile was notable. NPDES
violations of ammonia-N were reported by the entity for years 1990 and 1993. Loading data for
the 50th percentile is missing for years 1993-1995. Discrepancies in both percentiles suggest
treatment irregularities or plant upsets. Fraser Paper currently discharges approximately 0.80
kg/day of ammonia-N comprising less than 1% of the aggregate load from all point source
dischargers evaluated during the 1995 survey (Figure 5).

High BODs loads occurred in the mid-eighties, but have since declined. Notable variability in
percentile data (50th and 95th) occurred throughout the period of record decreasing in 1992 after
the plant design capacity increased (Figure 23). Annual median TSS loads declined modestly from
1988 until 1995, however from 1988 until 1992, annual 95th percentiles were erratic and generally
three times the median values suggesting inconsistent plant performance. Percentile variability was
reduced from 1993-1995.

Twenty-five NPDES violations were reported to the Ohio EPA between 1990 and 1995. Most

violations were limited to ammonia-N, TSS and BODs with ammonia-N accounting for 52% and

occurring primarily in the winter of 1992 and 1993. The above mentioned violations were due to
plant upsets caused by overloads from the mill and problems with the nitrogen feed system.

West Carrollton Parchment (RM 0.37)

Owl Creek, West Carrollton Parchment before directly discharging to the Great Miami River at
RM 69.55. Constructed in approximately 1971, and upgraded in 1989, the wastewater treatment
system has a current plant design capacity of 0.69 MGD. West Carrollton Parchment Company
manufactures genuine vegetable parchment and painted waxed papers. The treatment process used
is neutralization of the wastewater prior to discharging from outfall 001. The facility also
discharges storm water runoff from outfalls 002 and 003 at the EIm Street and Central Avenue
storm sewers. The yearly average discharge volume for outfall 001 was 0.624 mgd in 1995.

Annual median and 95th percentile conduit flow exhibited an erratic pattern throughout the period
of record (1979-1995) with only slight variability in percentile data (Figure 24). The median
percentile data remained below the plant design of 0.69 MGD for the entire record (with the
exception of 1990) while the 95th percentile exceeded design by 58% of the record primarily
between 1983 and 1991. Ammonia-nitrogen loadings data for the typical period of record (1976-
1995) was mostly incomplete with only two years reporting both percentile data. From 1991 and
1992, high variability occurred in the 50th and 95th percentile suggesting treatment irregularities.

Median and 95th CBODs percentile loading data for the period of record was vastly incomplete
providing loading data for years 1989-1995. While reported median percentile data remained fairly
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Figure23 Annual median and 95th percentile conduit flow (MGD) and pollutant loads (kg/day) of
ammonia-nitrogen, biochemical oxygen demand (BOD), and total suspended solids
(TSS) from the Fraser Paper WWTP.
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stable for reported years a marked deviation between 50th and 95th percentiles is exhibited
demonstrating variability as much as 400-500 % with an average discrepancy of 300%.

Annual median TSS loads revealed maximum loads during the mid 1980s however by 1989 median
and 95th percentile loads were reduced significantly stabilizing for the remainder of the period of
record. The obvious pattern of increased and erratic TSS loads in the mid-1980s mimics that of
conduit flow for the same time period suggesting a possible relationship.

Sixty-nine violations of the NPDES permit were reported to OEPA between 1990 and 1995. The
most frequent number of violations occurred in 1993 carrying near 36% of the total violations for
West Carrollton Parchment. Copper was the most repeated violation in 1993 appearing in 1992
but not in subsequent years. Six violations of cyanide and TSS occurred in 1995 (lowest violation
percentage year). Silver and cyanide appeared frequently in violations all other years. Silver and
copper violations were presumably caused by a paper color coating process involving dyes while
cyanide violations were related to an acid reclaiming system. Total suspended solid (TSS)
violations were linked to caustic soda loading.

Bear Creek

New Lebanon WWTP

The Village of New Lebanon WWTP discharges directly to Bear Creek at RM 10.43. The
wastwater treatment plant was originally constructed in 1953, with upgrades in 1965, 1990, 1995,
and 1996. The present treatment system has a design capacity of 0.8 MGD. The treatment
process includes: screening (bar screen and static screens), influent pumping, oxidation ditch
aeration, clarification, chlorination, and dechlorination. The collection system consits of separate
sewers. In 1995, bypassing at the wastewater treatment plant occurred when the influent pumping
capacity was exceeded. Sewage overflowed the bar screen chamber and flowed around the influent
pumping and static screen building directly into Bear Creek. On September 3, 1997, Director’s
Final Findings and Orders were issued to the Village to construct facilities to eliminate the
bypasses by December 30, 1998.

Mound Overflow Creek

U.S. DOE Mound

The U.S. DOE Mound facility has two wastewater discharge locations: outfall 001 (comprised of
effluent from internal outfalls 601 and 602) discharges sanitary wastewater directly to the Great
Miami River at RM 65.9 and outfall 002 discharges to the Miami-Erie Canal. Mound Overflow
Creek is a small stream which provides a conveyance for overflow water from the Miami-Erie
Canal to the Great Miami River at RM 65.08. Mound Overflow Creek is 0.4 miles long with the
lower 0.1 mile impounded by the Great Miami River.
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The U.S. DOE Mound Lab manufactured components for the nuclear weapons program, stable
isotopes, and conducted research for other Department of Energy programs. Industrial and
sanitary wastewaters were and still are generated by this facility. The treatment process for
sanitary wastewater (outfall 601) consists of bar screening, fine screening, grit removal, aeration,
settling, tertiary filtration, chlorination and dechlorination. The 601 treatment plant also receives
wastewater from the metal finishing shop. Outfall 602 is comprised of wastewater from the
radioactive waste disposal building (treatment consists of pH adjustment, clarification, carbon
addition, sand filtration, bone char column and I micron filtration), non-contact cooling water, boiler
blowdown, softener backwash, and storm water runoff treated in retention basins. The design
capacity of the sanitary treatment plant is 0.120 MGD. Improvements made to the sanitary waste
disposal plant include a new bar screen , grit removal, and the addition of a circular clarifier which
replaced the existing clarifiers. Outfall 002 recieves non-contact cooling water, softener backwash
and storm water and the treatment consists of retention basins.

Annual median and 95th percentile effluent data was reviewed from outfalls 001 and 002 for the
period of 1991 - 1996. Median conduit flow from each outfall was less than 0.50 MGD, with
both outfalls totalling 0.55 MGD (Figure 10). The flows from these two outfalls combined
represent less than 0.4 percent of the flow of the Great Miami River under summer extreme low
flow conditions. Of the numerous parameters measured in internal monitoring stations and at
outfalls 601 and 602 (excluding radiological parameters), most parameters were present in relatively
low concentrations. Total recoverable copper was moderately elevated, with outfall 001 median
and 95th percentile values of 52 ug/l and 105 ug/I, respectively. The minimum pH measurement
recorded for outfall 002 between 1991 and 1996 was 3.4 S.U. with median and 95th percentile
values of 8.3 S.U. and 8.8 S.U., respectively.

Ten acute and seven chronic bioassay tests were conducted using effluent from the U.S. DOE
Mound 001 outfall between January 13, 1993 and September 8, 1994. Both types of tests were
conducted using fathead minnows and Ceriodaphnia dubia as test organisms. Fathead minnow
acute toxicity tests showed 8 of 9 tests with 5% or less toxicity; one test showed 20% mortality.
C. dubia acute toxicity tests showed higher mortality rates - 3 samples documented 95-100%
mortality in 100 percent (undiluted) effluent. Chronic toxicity testing revealed all fathead minnow
tests with chronic toxicity units (TU) less than 1.0 TU, and four of seven C. dubia tests less than
1.0 TU;. Three of the C. dubia chronic tests reported TU. values between 1.8 and 2.8 TU.. These
values are considered negligible due to the high dilution volume of the Great Miami River.

Dicks Creek

AK Steel (outfall 002, 003 and 005)

Outfall 002 (discharge to Dicks Creek at RM 2.92) consists of untreated coke plant cooling water
(river and well water) and storm water runoff. The average discharge for outfall 002 in 1995 was
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0.794 MGD. Outfall 003 (discharge to Dicks Creek at RM 3.80) consists of treated basic oxygen
furnace (BOF) effluent (internal monitoring station 631), cooling tower blowdown, and storm
water runoff. The BOF treatment process consists of flocculation and clarification for the BOF gas
cleaning system, and was designed to treat 6.48 MGD with 98% recycle. In 1995, the average
discharge for station 631 was 0.095 MGD, and the average discharge for outfall 003 was 1.12
MGD. Outfall 015 (discharge to Dicks Creek at RM 4.15) consists of non-contact cooling water,
storm water runoff, and effluent from the hot strip mill clarification plant (internal monitoring
station 005). The hot strip mill treatment system provides flocculation, clarification, and cooling
to process wastewater from the hot strip mill, continuous caster, vacuum degassing, slab reheat
furnaces, and cold mill cooling tower areas. The hot strip mill clarification plant was designed to
treat 100 MGD with 99.5% recycle. The average discharge for station 005 in 1995 was 0.653
MGD and the average discharge for outfall 015 in 1995 was 0.651 MGD.

Outfall 003 exhibited percentile differences generally twice the median value beginning in 1990
through 1994. Conduit flow for outfall 003 exhibited a greater variability in volume and percentile
variance than the other AK Steel outfalls indicating peak flows in 1990-1994. Peak 95th percentile
flows such as those occurring in 003 are indicative of treatment plant upsets possibly due to
infiltration or operational practices. Outfall 002 demonstrated low variability in percentile variance
throughout the period of record (Figure 15).

From 1987 to 1995, annual median and 95th percentile ammonia-N loading concentrations for
outfall 002 demonstrated marked variability. Median values remained fairly stable through the
period of record, but 95th percentile loadings were elevated and erratic indicating possible
treatment process irregularities. The pattern of anomalous 95th percentile values appear similar to
deviations of stability noted for the conduit flow for outfall 002 from 1987-1993 (except 1991 and
1992) suggesting a possible relationship. Mean ammonia-N loadings in 1995 for outfalls 002, 003,
004, and 015 totaled 25 kg/day comprising 8% of the aggregate load for the point source dischargers
evaluated in the 1995 survey (Figure 5).

Bioassay tests conducted by AK Steel and Ohio EPA showed variable acute and chronic toxicity to
P. promelas and C. dubia. The specific results are summarized as follows:

Outfall 002: One of nine entity generated acute bioasssays resulted ina 1.31 TU, to C. dubia and
one of four chronic bioassays resulted in 3.54 TU to both C. dubia and P. promelas. No
significant toxicity was reported in two Ohio EPA bioassays conducted in November 1994 and
May 1995.

Outfall 015: No significant toxicity to either test organism was reported in nine acute and four
chronic bioassays conducted by the entity from May 1993 to May 1994. Two acute bioassay

113



MAS/1996-12-8 Great Miami River Basin TSD December 30, 1997

conducted by Ohio EPA in November 1994 and May 1995 also reported no significant acute
toxicity in the 015 effluent.

Outfall 003: Four chronic bioassays conducted by the entity from June 1993 to March 1994
resulted in no significant toxicity to test organisms. The Ohio EPA conducted three sets of acute
bioassays in November 1994, May 1995, and September 1995. A 1.6 TU, to C. dubia was
reported in the September test. The first grab sample collected in May 1995 was toxic to both C.
dubia and P. promelas, but the grab sample collected the following day was not toxic to either test
organism. On July 26, 1995, a spill from outfall 003 resulted in a fish kill downstream from the
outfall. The fish community indices in 1995 declined from full WWH attainment upstream in
Dicks Creek at RM 4.4 (IBI = 41, Mlwb = 9.7) to values in the fair and poor range downstream
from outfall 003.

A total of 136 violations of NPDES permit limitations were reported to Ohio EPA between 1990-
1995 for the following outfalls and internal monitoring stations: 001, 002, 003, 005, 011, 015, 613,
631 and 642. Ninety-four (94) percent of the violations, in declining order of frequency, were
limited to the following parameters: zinc, phenol, total suspended solids (TSS), free cyanide, flow,
ammonia-N, and nickel. Forty (40) percent of the NPDES violations that occurred in 1994 and
1995 alone included free cyanide, zinc, phenolic, ammonia-N, and flow. Thirty-five (35) percent of
the NPDES violations were reported from internal monitoring station 642 (zinc, TSS, flow) and
29% of the violations were from internal monitoring station 613 (phenol and ammonia-N). The
TSS violations were caused by a blower problem to the clarifier carryover and elevated pH caused
CaSO0q to precipitate. The cyanide violations were blast furnace related. Flow violations were
caused by a flow meter malfunction, flow restriction in-line, and anti-foam problems. The
ammonia-N violations were caused by a restriction in the discharge line to the Great Miami River.
Zinc violations resulted from several sources including an electrical problem in the sand filter cycle,
a solids problem at the BOF, low flows, lab errors, and by a leak of non-contact cooling water.

North Branch Dicks Creek

AK Steel (outfall 004)

Outfall 004 (discharge to the North Branch of Dicks Creek at RM 0.22) consists of effluents from
the south terminal treatment plant (STTP), the no. 2 electrogalvanizing WWTP (internal
monitoring station 642), non-contact cooling water, and storm water runoff. The STTP (monitored
under station 641) was installed in 1970, modified in 1990, and was designed for 2.89 MGD. The
STTP provides lime neutralization, aeration, flocculation, and clarification to the wastewaters
generated from hot coating, acid pickling, and cold forming process. The average discharge for
sation 641 was 0.653 MGD in 1995. The no. 2 electrogalvanizing WWTP was installed in 1990
and provides aeration, flocculation, and clarification to the wastewater generated from metal
finishing process. Station 642 had an average discharge of 0.217 MGD for 1995. The average
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discharge for outfall 004 in 1995 was 2.17 MGD.

Loading information from outfall 004 for the period of record (1979-1995) was incomplete with
only four years of data available (1992-1995). Outfall 004 had the highest flow volume, for the
four years reported, with an average of more than 2 MGD. Mean ammonia-N loadings in 1995 for
outfalls 004, 002, 003, and 015 totaled 25 kg/day comprising 8% of the aggregate load for the point
source dischargers evaluated in the 1995 survey (Figure 5).

Entity generated bioasays conducted for outfall 004 between May 1993 and May 1994 reported a
1.9 TU, to C. dubia in one of nine acute tests. Four chronic bioassays conducted by the entity in
1993 resulted in 1.44 TU. to >5.0 TU.. A November 1994 Ohio EPA bioassay resulted in a 2.8
TU, to C. dubia. There was no significant toxicity to P. promelas in either the entity or Ohio EPA
bioassays. These results supported the 1995 biosurvey data which showed a toxic response to
macroinvertebrates in the North Branch of Dicks Creek downstream from outfall 004, whereas the
fish community indices were in the very good to exceptional range upstream and downstream from
the discharge.

Whitewater River

Harrison WWTP

The Harrison WWTP discharges directly to the Whitewater River at approximately RM 7.4.
Upgraded in 1990, the Harrison WWTP is a secondary treatment plant with a design capacity of
1.15 MGD. The treatment processes consist of grit removal, oxidation ditches, final settling,
chlorination and dechlorination. The collection system consists of separate sanitary sewers with
90% of the service area sewered. Five lift stations exist with no bypass or overflow structures.
The service population is approximately 8,000 with moderate growth expected. The City of
Harrison has an approved pretreatment program.

Annual median and 95th percentile conduit flows demonstrated slight variability throughout the
period of record with an average near 0.70 MGD. Conduit flow for 95th percentile revealed peak
flows in 1986, 1991 and 1995. Variability between percentiles remained low throughout most of
the record indicating predictable plant performance and treatment (Figure 25). Ninety-fifth
percentile flow exceeded the 1.2 MGD design capacity in 1986, 1991 and 1995. Median
percentiles for the period remained below plant design.

Ammonia-nitrogen loadings data for the period of record (1979-1995) exhibited dramatic variability
for both 50th and 95th percentiles. Variability between percentile data remained sporadic
immediately following the plant upgrade (1990) varying at times by nearly 400% in 1994 and
1995. Annual median percentile data became more uniformly predictable following the upgrade
(Figure 23).
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Figure 25 Annua median and 95th percentile conduit flow (MGD) and pollutant loads (kg/day) of
ammonia-nitrogen, biochemical oxygen demand (BOD), and total suspended solids
(TSS) from the Harrison WWTP.
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The median BODs data available through the period of record (1979-1995) remained fairly
unchanged except for 1986. Prior to the upgrade no discernable trend in percentile data could be
determined as 95th percentile more than tripled that of median loads through 1990. Maximum
BODs loads occurred during the mid 1980s. By 1991 median and 95th percentile loads appeared
reduced and stabilized after the introduction of more advanced treatment in 1990.

Annual median TSS loads exhibited a fairly stable trend from 1979 to 1995 (exceptions in 1986
and 1990) while 95th percentile loadings were erratic (sometimes eight times the median loading
value). This is usually indicative of plant upsets and treatment variability. Median percentiles
stabilized most notably after the plant upgrade of 1990. Percentile data variability reduced
significantly in 1992 through 1995.

Sixteen violations of the NPDES permit were reported to Ohio EPA for outfall 001 between
1990-1995. All violations were limited to five parameters; residual chlorine, pH, dissolved oxygen,
ammonia-N and suspended solids.

Two acute bioassay tests were conducted by the Ohio EPA in winter and spring testing events in
1992 and 1995. Bioassay results indicated no significant adverse effects to either test organism
exposed to effluent or river samples for both test years.

Spills, Overflows, and Unauthorized Releases

Pollutant discharges from spills, overflows, permit violations and other unauthorized releases are a
significant source of lethal and sublethal stresses for aquatic communities in the middle and lower
Great Miami River. Approximately 3,414 incidents have been recorded by the Ohio EPA
Emergency Response Section during the eleven year period between 1985 to 1995. During the ten
year period, the cumulative spill release quantity totaled approximately 119,921,146 gallons and
462,280 pounds of pollutants (Appendix Table A-2). Sewage spills accounted for the majority of
pollutants into the watershed (95%) however six million gallons and over 400,000 Ibs of other
pollutants were also spilled to the Great Miami River watershed.

Agricultural related spills (i.e fertilizer, pesticides, herbicides and manure) accounted for nearly 1%
of the total unauthorized events. By volume, fertilizer and other agricultural products and
chemicals accounted for more than 32,895 gallons and 25,194 Ibs of pollutants. Lawn Care
companies accounted for 22% of the spills of agri-chemicals to the basin collectively totaling over
9,326 gallons. Superior Lawn Care reported six spills which occurred in the latter 1980s, totalling
570 gallons (primarily fertilizer). These releases migrated primarily to storm sewers in the Dayton,
Centerville, and Cincinnati areas. Greenlawn reported the second most frequent number of spill
events (7,081 gallons total) in ten years with five incidents in Warren and Hamilton Counties.
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Most agricultural chemical spills that occurred in the 1990s drained into roadside ditches in
Cincinnati and Springboro and totaled 7,156 gallons. Mid-Ohio Chemical Company and the
GreenThumb Company reported two events in ten years. Other entities comprising 78% of the
spill events were divided among chemical companies and fertilizer companies for all five counties.

Petroleum related spills released 228,454 gallons and accounted for less than 1% (923 events)
spilled material. Diesal fuel was the most common petroleum contaminant spilled. Montogomery
County had the highest incidence of gasoline or diesel fuel spills with 388 reports. Occurrences in
Hamilton County ranked second with 296 reported incidents. Unauthorized spill events in Butler
County amounted to 146 occurrences. Most of the entities reporting incidents, for the five
counties were trucking companies and industries.

Chemical spills released 77,233 gallons of pollutants (less than 1% of the total spilled pollutants).
Significant spill quantities (i.e. >1000 Ibs) involving dry material were reported in eight incidents
totalling 240,246 Ibs. Forty-four percent of the chemical spills were reported in Hamilton County
and 38% were reported for Montgomery County.

Paper companies located in Butler County, collectively reported 59 spill incidents over eleven
years (1985-1995). These spills totaled 34,080 gallons of wastewater (paper waste and sludge)
and 1840 Ibs of sludge. Beckett Paper and Champion Paper Companies reported the most
numerous spills for a combined total of 75% of the incidents. Most of these spills migrated to the
GMR watershed. Sorg Paper Company reported 13 incidents totalling 22,150 gallons of paper
wastewater (945 gallons of “other” materials). Champion Paper Company reported 13 incidents of
which 19% of which involved sulfuric acid. Beckett Paper Company reported 32 unauthorized
spill event incidents of which 6% involved reportable quantities (7,180 gallons of wastewater).

The largest spill reported for dry material was for 173,000 Ibs of polyvinyl chloride. It occured in
September, 1989 by CSX Transportation in Simms, Township, Hamilton County. All significant
quantities of dry material spilled for all five counties in the study area occurred prior to 1991.

Entities having ten or more reported spills between 1985-1995, are described below (recoverable
quantities not determined):

Ashland Chemical Companies reported 19 spills in Hamilton, Montgomery and Warren Counties
over ten years, 1985-1995. Materials included 13 ammonia spills in the early 1990s and petroleum
materials. Gasoline and methyl alcohol totaled 6,709 gallons while ammonia materials totaled 856
Ibs.

AK Steel (Butler County.) reported 97 spills totalling a minimum of 407,294 gallons over a ten year
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period from 1985 - 1995. Wastewater was the most common material spilled throughout the ten
years (18 reports totaling 59,215 gallons minimum-several quantities unreported). Flushing liquor
was the most commonly reported spill in the 1990s (5 reports totaling 55,300 gallon). Other
materials commonly reported were oil (17 reports totaling a minimum of 7,242 gallons), sulfuric
acid (10 reports totaling 16,930 gallons), benzene, and pickle liquor (6 reports at 220,600 gallons).
Additional reported spilled material include coal tar and coke oven waste, fuel (4 reports totaling
43,000 gallon minimum), sodium hydroxide (one report totaling 5000 gallons) and PCBs (one
report totaling seven gallons).

British Petroleum (BP) (Hamilton, Montgomery, Butler Counties) reported 27 spills totalling 415
gallons over ten years. The spills most frequently occurred in Hamilton County (16 incidents or
60%). Gasoline, fuel oil and diesel fuel (in decending order of frequency) were the most common
reported spilled materials.

Cargill Company (Montgomery County) reported 11 incidents between 1985 and 1990s. Nearly
50% of the calls were petroleum product materials. Other materials included corn starch and
wastewater for a combined total of all reported materials of 11,955 gallons.

Cincinnati Gas and Electric (CG&E) reported 45 incidents from Hamilton, Butler, and Warren
Co.’s, (in decending order of frequency). Materials included mineral oil, transformer oil, mercury
and polychlorinated biphenyl (PCB) oil. Forty-four percent of the spills were reported in the
1980s while 36% were reported between 1990s and 1993. Most incidents migrated to storm
sewers in Hamilton Co. Other spill migration routes were unidentified.

CSX Transportation reported 18 incidents between years, 1982-1992 (11 of 18 in Cincinnati, exact
locations and watershed undetermined). Other spill locations included two in Miamisburg, two in
Dayton and two in Middletown. Sixty-one percent of the reports occurred in Hamilton County.
Twenty-five percent occurred in the late 1980s to early 1990s. Spilled materials included; diesel
fuel, white phosphorus spill (12,000 gallons into Bear Creek, Montgomery County, 1987),
benzene, polyvinyl chloride (173,000 lbs, Hamilton County, 1989) and methyl ethyl ketone,
totaling 15,690 gal. Most waterway locations went unreported (16% reported).

D.O.E Fernald reported 34 calls for Hamilton and Butler Counties. The materials reported varied
with very few materials reported more than once. Thirty-two percent of spill quantities were
reported with a collective total of 287 gallons and 7766 Ibs of material. Twenty-seven percent of
waterways recorded included the Great Miami River, Paddys Run and a tributary of the Great
Miami River.
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Dayton Power and Light (DP&L) reported 197 spill incidents in Montgomery County over the ten
years between 1985-1995. Most reports were related to PCBs, transformer oil, and fuel oil.
Thirty-eight percent of the incidents were reported in the 1990s. Total spillage was 4,842 gallons
for all materials. Oil, described as PCB material, totaled 527 gallons and 65 Ibs. Most waterway
migration routes went unreported with only 4% noted to storm sewers, Holes Creek (Montgomery
County), and Great Miami River tributaries.

The Dayton WWTP (Mont. Co.) reported 24 incidents of spills with the majority of calls occurring
between 1985 and 1991 (89% collectively). Most calls were related to wastewater. A total spill
quantity reached 91,778,000 gallons with most reportable waterway migration to the Great Miami
River and Opossum Creek.

General Motors (Montgomery County) reported 98 calls from the Delco Products Harrison
Radiator, Delco Chassis (leading facilities in Toxics Release Inventory for Mont. Co.) and Inland
Divisions. Most reported spills were to the Great Miami River and Wolf Creek waterways and
totaled 1,376,602 gallons. All reported spills to Wolf Creek occurred at Home Avenue (James
McGee Blvd) and consisted primarily of cutting oils or other oils. Other common materials
reported leading to both waterways included chromium (trivalent) and PCB oil.

The Metropolitan Sewer District (MSD) in Hamilton county reported 68 spill incidents from 1989-
1995 with a total quantity reported of 2,635 gallons. Seventy-five percent of initial reports had no
associated quantities. Many spill locations were unidentified and the exact watershed migratory
route of the discharged materials were undetermined.

Miami Paper Co. (Presently Fraser Paper Co.) reported 25 incidents over the ten year period,
1985-1995, discharging primarily to Owl Creek. Years 1988, 1989, and 1991 shared the greatest
frequency of unauthorized releases totalling nearly 60% of the spills reported for Miami Paper.
Wastewater and paper waste totalling 313,250 gallons and 5,324 Ibs of kaolin clay and paper stock
were reported spilled.

Montgomery County Sanitary Dept. reported 40 incidents over the five year period, 1990-1995,
totaling 107,415 gallons. Eighty-five percent of the reported spills had no reported quantity.
Incident reports in 1990 and 1991 commanded 55% of the total calls while spills reported in 1994
and 1995 significantly declined.

Procter and Gamble Company (Cincinnati and Dayton) reported 10 incidents over the ten year
period, 1985-1995, totaling 18,300 gallons of primarily petroleum products such as fuel oil, jet fuel
(18,000 gallon spill in 1989), and heating fuel. Fifty percent of the incidents occurred in the 1980s
while the remaining half occurred evenly distributed throughout the 1990s.
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Rumpke Trucking Co.- reported 14 incidents over the eleven year period, 1985-1995, totaling 920
gallons (50% of reports had no reported quantity) with the remaining 50% of calls occurring in the
1980s. Spills were reported as primarily oil (diesel, hydraulic, waste) diesel fuel and leachate and
occurred frequently in Colerain Twp., Cincinnati.

Shell Oil Co-reported 16 incidents (primarily in Montgomery County. and, Hamilton Co.
respectively) over the ten year period, 1985-1995, totaling 23,126 gallons. Fifty-six percent of the
spills occurred in the 1980s and migration routes were most frequently documented to storm
sewers. Most spill incidents in Montgomery County occurred in Dayton at various locations.

Sanitary Sewer Overflows (SSOs) and Combined Sewer Overflows (CSOs)

Sewage released through unauthorized bypasses, SSOs and CSOs events, was the leading spilled
pollutant (95%) discharged to the middle and lower Great Miami River by volume (113,049,595
gallons) and frequency (213 events). These releases accounted for 77% of the total unauthorized
spill material and totaled 91,778,000 gallons (two releases in 1985 totaled 60,000,000 gallons). In
1990, sewage spills totaled 21,850,000 gallons. In 1991 sewage spills totaled approximately
9,928,000 gallons. The Dayton WWTP reported the highest frequency of sewage spills between
1990 and 1996 with 25 reported events which discharged approximately 144 MG.

The middle and lower Great Miami River as well as Holes Creek receives periodic discharges of
untreated sewage and other pollutants through SSOs. These are raw sewage overflows direct from
sanitary sewers, and are usually caused by blockage at pump stations or inverted siphon dams. In
addition to SSO discharges, the middle and lower Great Miami River basin also receives periodic
discharges of untreated wastewater from numerous Combined Sewer Overflows (CSOs). The City
of Middletown has eight CSOs with five discharging directly to the GMR and three discharging to
the Hydraulic Canal. Several CSOs are also located in the City of Hamilton.

Unothauthorized Sewage Relases Within County Boundries
Montgomery County had eighty-five incidents of unauthorized discharges of untreated sewage
reported from 1985-1995 totaling 96,885,000 gallons.

Warren County had fifteen incidents of unauthorized discharge of untreated sewage reported from
1985-1995. One event had a quantity totalling 3000 gallons.

Preble County had eight incidents of unauthorized discharges of untreated sewage reported from
1985-199, however no quantities were reported for the eight events.

Hamilton County had seventy incidents of unauthorized discharges of untreated sewage reported
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from 1985-1995 totaling 15,960 gallons. Most frequently reported spills in Hamilton County
included 68 unauthorized sewage releases at various locations over ten years (1985-1995) from the
Cincinnati Metropolitan Sewer District (MSD). Only 25% of the spills had quantities associated
with the reports totalling 2,635 gallons. In review of the ten years of unauthorized discharges for
Cincinnati MSD, 87% of the events occurred from 1990-1993.

Butler County-Thirty incidents of unauthorized discharges of untreated sewage were reported. Six
quantities were reported for the events from 1985-1995, totalling 16,143,000 gallons. Butler
County Sewer District reported five of the 30 incidents while the remaining incidents were divided
amongst numerous entities.

Chemical Water Quality (Figures 26 -56, Table 4 , Appendix Tables A-1, A-3, and A-6)
Great Miami River (Dayton to Middletown: RMs 92.65 - 57.55)

Stream flows from May through September 1995 (Figure 26a and 26b) as measured by four USGS
gage stations in this section of the Great Miami River exceeded 7 Q 19 values (USGS 1981 and
1996). Flows, somewhat below normal at the beginning of May, increased dramatically later in the
month as a result of widespread heavy precipitation, and remained well above normal throughout
June. Flows declined steadily throughout the first half of July before increasing again during the
latter part of the month and into August, with peak flows for the five month period occurring
during the second week of August. Several gages recorded mean monthly discharges which
approached or exceeded record levels for August as a result of excessive rainfall in this week.
Subsequent stream flows steadily declined with lows at all gages recorded the last week of
September. On specific water sampling days during the 1995 survey, the four gage stations (RMs
92.65, 80.90, 67.20 and 64.36) recorded lows on September 19 of 224 cfs,537 cfs, 661 cfs, and 720
cfs respectively; corresponding highs of 5850 cfs, 9980cfs, 8690 cfs, and 9650 cfs respectively,
were recorded on July 27.

The USGS monitored dissolved oxygen (D.O.), pH, temperature, and conductivity in the Great
Miami River near Linden Avenue at Miamisburg (USGS 1996). Mean daily values from May
through September 1995 are presented in Figure 27. Dissolved oxygen mean values ranged from
6.0 mg/l on August 5 to 11.8 mg/l on July 14. Mean daily temperature values ranged from 13.0 °C
(May 2) to 28.5 °C (July 15) while mean daily pH values recorded ranged from 7.4 SU (June 25)
to 8.8 SU (July 12). Conductivity daily means ranged from a low of 258 pmhos/cm on August 9 to
a high of 946 umhos/cm on September 30. Values were at levels characteristic of good water
quality.

Datasonde continuous monitors recorded hourly D.O., temperature, pH and conductivity in 1995

at seventeen sites (RMs 87.05-60.58) from September 11-14 in the Dayton to Middletown section
of the mainstem (Figures 28 - 31, Appendix Table A-6). All D.O. values recorded remained above
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the WWH minimum criterion of 4.0 mg/l. The lowest values in the mainstem occurred at RMs
64.72 and 72.80 with concentrations ranging from 4.44 mg/l to 8.02 mg/l and from 4.66 mg/I to 8.83
mg/l, respectively. Both sites were located in impounded areas just upstream of lowhead dams.
The highest mean temperature (22.39°C) and conductivity (1086 pumhos/cm) were recorded at RM
75.31, three-quarters of a mile downstream of the Dayton WWTP. Mean pH values remained
relatively stable ranging from 7.82 SU (RM 71.85) to 8.33 SU (RMs 77.24 and 60.58).

All daytime D.O. concentrations (grab samples) recorded in the Great Miami River from Dayton to
Middletown were above minimum water quality criteria (Figure 32). The lowest concentration
measured in the mainstem (4.7 mg/l) occurred at RM 79.95, downstream of Wolf Creek. Mean
concentrations and percent saturations, relatively stable throughout the reach, increased sharply
two miles downstream of the DP&L Hutchings dam at RM 62.58 to 11.02 mg/l and 136%,
respectively, from corresponding values of 7.48 mg/l and 89%, respectively, recorded at RM 64.72.
(Relative saturation, expressed as a percentage, is the relation of the existing oxygen solubility to
the equilibrium content of the gas expected at the same temperature and partial pressure.) Higher
D.O. levels continued throughout the remainder of the reach. While only 35% of D.O.
concentrations reached supersaturated levels at the first thirteen sites (RMs 92.65-64.72), the
majority (96%) of percent saturation values recorded at the last four sites (RMs 62.58-57.55)
exceeded 100%.

The majority (71%) of five-day biochemical oxygen demand (BODs) concentrations in this reach
exceeded the minimum detection limit (2.0 mg/l) with mean values ranging from 2.7 mg/I
downstream of the Dayton WWTP (RM 75.86) to 10.3 mg/l downstream of Appleton Paper (RM
72.10). Relatively higher values (mean concentration of 9.6 mg/l) also occurred downstream of
Mound at RM 66.00.

No exceedences of ammonia-N water quality criteria were recorded in the Dayton to Middletown
reach of the mainstem with the majority (84%) of the values at or below the minimum detection
limit of 0.05 mg/l. The highest concentration (0.46 mg/l) occurred downstream of the Appleton
Paper WWTP at RM 72.10.

The Dayton to Middletown reach of the mainstem generally exhibited higher concentrations of
nitrate+nitrite-N than the two downstream reaches. The highest levels in the mainstem (mean and
maximum concentrations of 6.32 mg/l and 7.77 mg/l, respectively) occurred downstream of the
Dayton WWTP at RM 75.86, reflecting the influence of point sources in the basin.

Virtually all total phosphorus concentrations (98%) in the Dayton to Middletown reach were

greater than the minimum detection limit of 0.05 mg/l. Coinciding with the highest flow day (July
27) of the survey, RM 77.24, reflecting the nutrient loading impact of numerous City of Dayton
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storm sewers in the area, recorded the highest concentration (3.9 mg/l) of total phosphorus of the
entire survey. Concentrations at this site on other sampling days averaged 0.14 mg/l. RM 75.86,
downstream of the Dayton WWTP, experienced the most consistently elevated phosphorus levels
in this reach with respective mean and maximum values of 0.98 mg/l and 1.55 mg/l. The remaining
fifteen sites recorded mean values ranging from 0.14 mg/l (RM 79.95) to 0.40 mg/l (RM 73.77).
Excluding the atypical value at RM 77.24, the average phosphorus concentration calculated for all
values recorded in the entire upper reach was 0.30 mg/I.

All recorded concentrations of total suspended solids (TSS) in the entire mainstem were greater
than the minimum detection limit of 5 mg/l. The highest values in the mainstem were recorded at
the eight sites in the upper reach (RMs 92.65-72.10) sampled on July 27, the highest flow day of
the 1995 survey, with maximum values ranging from 206 mg/l at RM 79.95 to a survey high of 467
mg/l at RM 77.24. Mean concentrations at the remaining nine sites within this segment (RMs
69.87-57.55) ranged from 34 mg/l at RM 68.30 to 56 mg/l at RM 58.00 with respective
corresponding maximum values of 54 mg/l and 114 mg/l. The average TSS concentration for all
values recorded in the entire upper reach (excluding the excessive values recorded on July 27)
equalled 46 mg/l.

The Dayton to Middletown reach of the mainstem recorded one exceedence of water quality
criteria for lead (37 pg/l) at RM 79.95 and two exceedences for mercury (0.09 g/l and 0.04 ug/l) at
RM 66.00. (Samples collected at RM 66.00, analyzed by a contract laboratory, accounted for four
of the nine samples in the entire mainstem analyzed for mercury.) In addition, conductivity and
total filterable residue, frequently elevated downstream of the Appleton WWTP at RM 72.10,
exceeded water quality criteria on September 21. Chemical oxygen demand (COD) was also
elevated at the site on this date. While within water quality criteria, elevated values of conductivity
and total filterable residue were also recorded frequently downstream of the Dayton WWTP at RM
75.86.

Ten of the seventeen water chemistry sites in the Dayton to Middletown reach were sampled for
organic compounds (volatiles, semivolatiles, organochlorine pesticides and PCBs) during the 1995
survey. Organochlorine pesticides accounted for the majority (73%) of values recorded in this
reach exceeding minimum detection limits. The most frequently observed compound, gamma-
hexachlorocyclohexane (Lindane), was detected in 68% of the samples but exceeded water quality
criteria only twice (once each at RMs 79.95 and 75.86). Dieldrin concentrations, however,
exceeded water quality criteria in 45% of the samples collected in the reach. Concentrations of
aldrin, endrin, heptachlor, endosulfan I, endosulfan Il, methoxychlor, and mirex exceeded water
quality criteria on several occasions. In addition, one exceedence of water quality criteria for 2,4,6-
trichlorophenol (7.5 pg/l) occurred downstream of Appleton WWTP at RM 72.10.
Polychlorinated biphenyls (PCBs) were not detected in the water column at any site (mainstem or
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tributary) during the 1995 survey (Table 4 , Appendix Table A-3).

Great Miami River (Middletown to Hamilton: RMs 55.14 - 34.68)

Flows measured by the two USGS gage stations (RMs 57.05 and 35.48) in this reach of the
mainstem generally followed the same pattern as flows in the Dayton to Middletown section with
peak flows recorded during the second week of August and lows the last week of September
(Figure 26c¢). On specific water sampling days during the 1995 survey, the two gages recorded
lows on September 19 with respecitve mean daily flows of 708 cfs and 901 cfs; corresponding
highs of 10400 cfs and 9010 cfs, respectively, were recoreed on July 27.

Datasonde continuous monitors recorded hourly D.O., temperature, pH and conductivity at twelve
sites from RMs 55.14-35.48 from September 5-7 (Figures 28-31, Appendix Table A-6). While
dissolved oxygen data was unavailable at the majority of sites, RMs 43.23 and 36.95 experienced
the greatest fluctuations in the entire survey with values ranging from 5.44 mg/I to 17.56 mg/l and
from 4.78 mg/l to 16.77 mg/l, respectively. Many sites in this reach also recorded much greater
variation in diurnal pH with one exceedence of water quality criterion (9.19 SU) occurring at RM
4451, downstream of the Butler County LeSourdsville WWTP. Significant algal growth was
observed in this reach and the lower section (Hamilton to the Ohio River) of the river during the
survey. Mean temperatures from September 5-7 were stable varying only from 24.77°C (RM
37.35) to 25.84°C (RM 35.48). Mean conductivity values at sites measured from September 5-7
ranged from 595 umhos/cm (RM 44.51) to 819 pmhos/cm (RM 35.48).

All daytime D.O. concentrations (grab samples) recorded in the mainstem from Middletown to
Hamilton were above minimum water quality criteria (Figure 32). This middle reach generally
experienced higher D.O. values than the Dayton to Middletown reach with mean concentrations
and percent saturations ranging from 8.33 mg/l and 101%, respectively, at RM 39.95 to 11.43 mg/I
and 144%, respectively, at RM 34.68. Accelerated algal growth, especially apparent in the dam
pools (RMs 37.35 and 34.68), frequently pushed dissolved oxygen concentrations to
supersaturated levels due to excessive algal photosynthesis. The majority (63%) of all daytime
D.O. percent saturations recorded in this middle reach exceeded 100%.

This reach experienced relatively stable BODs concentrations with mean values ranging from 3.8
mg/l (RM 51.30) to 6.55 mg/l (RM 37.35). The majority (80%) of values recorded were greater
than the minimum detection limit (2.0 mg/I).

While seventy-five percent (75%) of ammonia-N values in this reach were at or below the
minimum detection limit of 0.05 mg/l, consistently elevated concentrations were recorded
downstream of AK Steel (outfall 011) at RM 51.30, including three exceedences of water quality
criteria. Values at this site ranged from 0.42 mg/l to 1.68 mg/l. (No flow was observed on survey
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sampling days from a CSO just upstream of AK Steel’s outfall.) One additional exceedence (0.44
mg/l) of ammonia-N water quality criteria was reported in the mainstem downstream of
Middletown WWTP and Crystal Tissue at RM 47.91 on July 12. Field investigators observed a
bright red discharge from the Crystal Tissue outfall on this date; however, no samples were
collected by the entity. The NPDES permit for Crystal Tissue has no limits for ammonia-N or
color, requiring only that the entity monitor ammonia-N once every two weeks and color once a
month. Monthly operating reports (MORs) for the Middletown WWTP indicate an effluent
ammonia-N concentration of only 0.05 mg/l on July 12.

The middle reach experienced relatively stable concentrations of nitrate+nitrite-N with mean values
ranging only from 2.76 mg/l (RM 51.30) to 3.22 mg/l (RM 44.51).

All recorded concentrations of total phosphorus in the middle reach of the mainstem were greater
than the minimum detection limit of 0.05 mg/l. Values were relatively stable throughout the
segment with mean concentrations ranging from 0.21 mg/l at RM 36.95 to 0.31 mg/l downstream of
the Butler County LeSourdsville WWTP at RM 44.51. The average concentration calculated for all
phosphorus values in this reach was 0.23 mg/l. Reflecting the combined impact of continued
nutrient loading from both point sources and non-point runoff in the basin, excessive algal growth
was observed at several locations throughout this segment as well as the lower reaches of the
mainstem (Hamilton to the Ohio River).

This segment of the mainstem exhibited elevated levels of TSS with an average concentration of 60
mg/I for all values recorded in the reach. Mean concentrations ranged from 50 mg/l (RM 35.69) to
85 mg/l (RM 45.85) with the highest concentrations coinciding with periods of high flow in late
June and July.

Selenium concentrations exceeded water quality criteria on September 20 downstream of the
Middletown and Crystal Tissue WWTPs at RM 47.91 (7 pg/l) and again at RM 45.85 (6 ug/l).
The middle reach of the mainstem also experienced numerous exceedences of water quality criteria
for pH. These elevated daytime pH values, generally coinciding with supersaturated dissolved
oxygen concentrations, may be reflective of the effects of nutrient loading on algal growth and
photosynthesis in the reach.

Organochlorine pesticides accounted for the majority (95%) of values exceeding minimum detection
limits at the five sites sampled for organic compounds in the Middletown to Hamilton reach of the
mainstem. Gamma-hexachlorocyclohexane (Lindane), detected in all samples collected in the reach,
exceeded water quality criteria only at RM 52.64. Four of the five sites, however, recorded
frequent exceedences of water quality criteria for dieldrin. Water quality criteria exceedences for
aldrin, endrin, heptachlor, and endosulfan Il were also observed in this reach (Table 4, Appendix
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Tables A-1 and A-3).

Great Miami River (Hamilton to the Ohio River: RMs 33.05 - 1.75)

While all D.O. values at the nine sites monitored from September 5-7 by datasondes in this section
of the mainstem remained above the WWH minimum criterion of 4.0 mg/l, the majority of sites
experienced significant diurnal fluctuations. The greatest variations in this reach for both D.O.
(5.40 mg/l to 16.81 mg/l) and pH (7.58 SU to 8.66 SU) occurred at RM 19.90, downstream of
Paddys Run. Mean temperatures and conductivity levels in this lower reach were relatively stable,
ranging from 25.58°C (RM 5.56) to 26.11°C (RM 33.05) and from 639 pmhos/cm (RM 5.56) to
772 umhos/cm (RM 31.19), respectively.

The majority (68%) of D.O. concentrations (daytime grab samples) reached supersaturation levels
in this section of the mainstem. Higher D.O. concentrations and percent saturations were the norm
in the lower reaches with the highest mean values (12.57 mg/l and 157 %, respectively) of the entire
survey recorded at RM 31.19, approximately three-quarters of a mile downstream of the Fairfield
WWTP. Relatively shallow with little overhead canopy, this site appeared to be impacted by an
inordinate amount of algae as the summer progressed. Higher D.O. levels persisted longitudinally
through RM 27.15, decreased through RM 21.44, and then again began a gradual increase through
RM 10.70. The last two sites, RMs 8.07 and 1.75, experienced the lowest D.O. values in the reach
with mean concentrations of 7.28 mg/l and 7.86 mg/I, respectively, and corresponding percent
saturations of 92% and 94%.

The highest BODs5 concentrations in the mainstem occurred in this lower reach with mean values
ranging from 4.1 mg/l (RM 14.93) to 15.5 mg/l (RM 24.55). Longitudinally, RMs 33.05-24.55
generally experienced the highest maximum values with concentrations recorded during the first
week of September ranging from 10 mg/l at RM 26.21 to 39 mg/l at RM 24.55. The majority
(76%) of BOD5 values in this reach exceeded the minimum detection limit (2.0 mg/l).

No exceedences of ammonia-N water quality criteria were recorded in the lower reaches of the
mainstem with the majority (91%) of values at or below the minimum detection limit of 0.05 mg/I.
Concentrations of nitrate+nitrite-N in the lower reaches of the mainstem remained relatively stable
with peaks (mean and maximum values of 3.87 mg/l and 7.38 mg/I, respectively) occurring
downstream of Fernald at RM 24.55. The lowest values in the mainstem occurred at RM 8.07
(mean of 0.82 mg/l) where 83% of the recorded values were at or below the minimum detection
limit of 0.1 mg/I.

The average of all phosphorus concentrations recorded in this lower reach equalled 0.21 mg/l with

the majority (95%) of values exceeding the minimum detection limit of 0.05 mg/l. Mean values
ranged from 0.13 mg/l at RM 8.07 to 0.41 mg/l at RM 33.05, downstream of the Hamilton WWTP.
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The lower reach experienced the highest overall average TSS concentration of the three mainstem
segments with a mean value of 68 mg/I for all recorded values. Mean concentrations ranged from 54
mg/l at RM 8.07 to 90 mg/l at RM 8.52 while maximum values varied from 80 mg/l at RM 34.68 to
227 mg/l at RM 8.07. Again, the highest values generally coincided with high flow days reflecting
the impact of non-point runoff in the basin.

Five samples in the lower reach were analyzed for mercury by a contract laboratory (four samples
at RM 24.55 and one sample at RM 19.90). Concentrations exceeded water quality criteria at RM
19.90 (0.06 pg/l) and on three occasions at RM 24.55 (0.04 pg/l, 0.06 pg/l and 0.09 ug/l).
Additionally, daytime pH values in the lower reach exceeded criteria at three locations (RMs 31.19,
28.82, and 27.15). One temperature exceedence was recorded at RM 8.07.

Seven of the seventeen water chemistry sites in the Hamilton to Ohio River reach were sampled for
organic compounds during the 1995 survey. As in the two upper reaches, the majority (95%) of
values exceeding minimum detection limits were organochlorine pesticides with the most commonly
observed compound, gamma-hexachlorocyclohexane (Lindane), detected in 90% of the samples
with 19% of values exceeding water quality criteria. Six of the seven sites (and 43% of the
samples) recorded dieldrin concentrations which exceeded water quality criteria. Concentrations of
endrin and endosulfan Il exceeded water quality criteria on several occasions. In addition, bis (2-
ethylhexyl) phthalate concentrations exceeded water quality criteria downstream of the Hamilton
WWTP at RM 33.05 on one occasion (Table 4, Appendix Tables A-1).
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May through September, 1995 flow hydrographs for the Great Miami River at Taylorsville
(RM 92.65) and the Great Miami River at Dayton (RM 80.90). Low flow conditions
(7Q10) and 80% duration exceedence flows at Taylorsville and Dayton are based on the
USGS gage stations #03263000 (period of record: 1922-1978) and #03270500 (period of
record: 1913-1978), respectively. Open circles indicate river discharge on water chemistry
sampling days.

Figure 26a
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Figure 26b.  May through September, 1995 flow hydrographs for the Great Miami River at

Miamisburg (RM 67.20) and the Great Miami River below Miamisburg (RM
64.36) based on USGS stations #03271500 and #03271601, respectively. Open
circles indicate river discharge on water chemistry sampling days.
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Figure 26c.  May through September, 1995 flow hydrographs for the Great Miami
River at Middletown (RM 57.05) and the Great Miami River at
Hamilton (RM 35.48) based on USGS stations #03272100 and
#03274000, respectively. Low flow conditions (7Q1p) and 80%
duration exceedence flows at Hamilton reflect a period of record from
1930-1976. Open circles indicate river discharge on water chemistry

sampling days.
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GREAT MIAMI RIVER NEAR LINDEN AVENUE AT MIAMISBURG
WATER QUALITY RECORDS
(May-September 1995)
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Figure 27 May through September, 1995 water quality records (mean daily dissolved oxygen,
temperature, pH, and conductivity) for the Great Miami River near Linden Avenue at
Miamisburg (RM 66.60, USGS gage station #03271510). Data unavailable June 10-19
and July 6, 1995. 1995.
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Figure 28.  Longitudinal summary of dissolved oxygen (D.O.) recorded with DatasondeT™ continuous
monitors in the Great Miami River during September, 1995.
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Longitudinal summary of temperature recorded with Datasonde™ continuous

monitors in the Great Miami River during September, 1995.
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Figure 30. Longitudinal summary of pH recorded with Datasonde™™ continuous monitors in the
Great Miami River during September, 1995.
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Figure 31.  Longitudinal summary of conductivity recorded with Datasonde™™ continuous
monitors in the Great Miami River during September, 1995.
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Figure 33.  Longitudinal summary of BODs concentrations (mean and maximum values) in the
Great Miami River during the 1995 survey. (*Samples from RMs 66.00 and 24.55
were analyzed by a contract laboratory, Ross Analytical Services.)
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Longitudinal summary of ammonia-N concentrations (mean and maximum
values) in the Great Miami River during the 1995 survey (shaded area is the
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and temperature recorded during sample collection). *Samples from RMs 66.00
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Figure 35.  Longitudinal summary of nitrate-nitrite-N concentrations (mean and maximum
values) in the Great Miami River during the 1995 survey. (*Samples from RMs
66.00 and 24.55 were analyzed by a contract laboratory, Ross Analytical
Services, and are nitrate-N only.)
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Figure 36.  Longitudinal summary of total phosphorus concentrations (mean and maximum
values) in the Great Miami River during the 1995 survey. (*Samples from RMs
66.00 and 24.55 were analyzed by a contract laboratory, Ross Analytical
Services.)
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Figure 37.
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Longitudinal summary of total suspended solids (TSS) concentrations (mean
and maximum values) in the Great Miami River during the 1995 survey.
(*Samples from RMs 66.00 and 24.55 were analyzed by a contract laboratory,
Ross Analytical Services.)
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Wolf Creek (Figures 38 - 41, Table 4, Appendix Tables A-1, A-3, and A-6)

Stream flow was measured in Wolf Creek from May through September 1995 (Figure 38) by a
USGS gage station at RM 1.80 (USGS 1996). Peak flow for the period occurred during the third
week of May. After declining steadily throughout June, flows increased markedly the last two
days of the month in response to localized precipitation. While flows recorded in July were
relatively normal, mean monthly discharge for August (155 cfs) exceeded record levels as a result of
excessive rainfall during the second week of the month. Subsequent stream flows declined steadily
with lows recorded the last week of September. On specific water sampling days during the 1995
survey, the gage recorded a mean daily high of 218 cfs on June 29 and mean daily lows on both
September 7 and 21 of 16 cfs.

A Datasonde continuous monitor recorded hourly (70) measurements of temperature, pH and
conductivity from September 11-14 in Wolf Creek at RM 1.10 (Figure 39, Appendix Table A-6).
(Dissolved oxygen data was unavailable.) All values recorded were within WWH water quality
criteria. Temperatures during the period ranged from 17.58°C to 22.84°C. Monitors measured a
mean conductivity of 841 umhos/cm with hourly values ranging from 253 pmhos/cm to 912
pmhos/cm. Recorded pH values ranged from 7.74 SU to 8.08 SU.

Mean daytime D.O. concentrations (grab samples) measured in Wolf Creek ranged from 6.3 mg/I
downstream of the Brookville WWTP at RM 14.14 to 12.3 mg/I at the mouth (RM 0.01) (Figure
44). Corresponding mean percent saturations ranging from 72% to a supersaturated 150% at the
mouth, reflect the shallowness, open canopy and substantial algae noted at this downstream site
during the survey. Dissolved oxygen dropped below the WWH average criterion (5.0 mg/l) at RM
14.14 on one occasion. Additionally, concentrations at RM 16.61, the headwater site, fell below
WWH average criterion on September 9 and 21, coinciding with the lowest flow days of the
survey.

The majority (83%) of the five-day biochemical oxygen demand (BODs) concentrations recorded in
Wolf Creek were at or below the minimum detection limit of 2.0 mg/l. Maximum values at all sites
occurred on June 29, the highest flow day of the survey, and ranged from 2 mg/l at RM 6.08 to 7.5
mg/l at RM 15.32 (Figure 40).

No exceedences of ammonia-N water quality criteria were recorded in Wolf Creek; the majority
(73%) of values were at or below the minimum detection limit of 0.05 mg/l. The highest
concentrations occurred downstream of the Brookville WWTP at RM 14.14 (mean and maximum
values of 0.15 mg/l and 0.37 mg/l, respectively) (Figure 40).

With the exception of values recorded on July 27, concentrations of nitrate+nitrite-N were not
typically elevated (Figure 41). Maximum values were recorded at all sites on July 27, the second
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Figure 38  May through September, 1995 flow hydrograph for Wolf Creek at Dayton (RM 1.80)
based on the USGS gage station #03271000. Open circles indicate river discharge on
water chemistry sampling days in Wolf Creek.
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Great Miami River Basin TSD

December 30, 1997

WOLF CREEK AND OWL CREEK
1995
25 . 30 :
DSept 12-14 (mg/l) | 1 - Sept 11-14
| : D Sept 12-14
20+ =+
i ) T
= 1 254 4
1S i T [8)
15T T <.
= I |
g ] % o
(@] A ©
i l S
=}
R T
3 2 204 +
A NO DATA ° { A LRW
1 Criteri%n
54 4 manm
| | 1
| T J
- _Nﬂi%jli?r\rl]\_lun
o 1 Criterior 15 1
10 River Mile 001 (mam 110 River mile 001
|— Wolf Creek————— OwI Creek—— —— Wolf creek————— owl creek——|
9.5 T 3000 T
- Sept 11-14 i - Sept 11-14 h
ot D Sept 12-14 1 2500 -'_ D Sept 12-14 _'
. T
L g L
8.5 =+ <2000 T .
[ 3 I
— - =
3 | £
I 8T | T 21500 T 5
o [ ] = [
: ) . S
] 2
75+ $ + §1000 T ]
i [«]
7T =+ 500 T .
[«]
651 1 . 0 1 —
1.10 River Mile 0.01 1.10 River Mile 0.01
— wolf creek————— OwI Creek—| —— wolf creek——f—— Owl Creek—|
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Figure 40
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Longitudinal summary of dissolved oxygen (daytime grab minimum and mean
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(mean and maximum values) in Wolf Creek during the 1995 survey (shaded area is the
ammonia-N water quality criteria range between the 25th and 90th percentile pH and
temperature recorded during sample collection).
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Figure 41  Longitudinal summary of nitrate-nitrite-N, total phosphorus, and total suspended solids
(TSS) concentrations (mean and maximum values) in Wolf Creek during the 1995 survey.
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highest flow day of the survey, declining longitudinally from 9.71 mg/l at RM 16.61 to 4.3 mg/l at
RM 0.01. Additionally, values recorded on this day at the three uppermost sampling sites (RMs
16.61-14.14) were the highest nitrate+nitrite-N levels of the entire survey, perhaps reflecting the
combined influence of point and non-point sources in this subbasin.

Concentrations of total phosphorus measured in Wolf Creek exceeded the minimum detection limit
of 0.05 mg/l in 60% of the samples. Predictably, the most consistently elevated values occurred
downstream of the Brookville WWTP at RM 14.14 (mean and maximum values of 0.56 mg/l and
1.29 mgl/l, respectively) (Figure 41). Additionally, while no other elevated phosphorus values were
recorded at the mouth of Wolf Creek (RM 0.01), the second highest phosphorus concentration
(2.66 mg/l) of the entire survey occurred at this site on August 24 (a day of nominal flow). Field
investigators observed an extensive algae bloom on this day and recorded excessive D.O. levels at
the site (19.8 mg/l and 247 % saturation). The source of the phosphorus loading is unknown.

Over half of the TSS concentrations measured in Wolf Creek were greater than the minimum
detection limit of 5 mg/l (Figure 41). Elevated concentrations coincided with higher flow periods,
increasing longitudinally from RM 16.61 to RM 0.01. Mean concentrations ranged from 7 mg/| at
RM 16.61 to 25.5 mg/l at RM 0.01 with corresponding maximums of 14 mg/l and 63 mg/l. One
exceedence of water quality criteria for temperature was recorded at the mouth of Wolf Creek (RM
0.01) on July 13.

Organochlorine pesticides accounted for the majority of compounds detected at the three sites in
Wolf Creek sampled for organic compounds (RMs 16.61, 14.14 and 0.01). The most frequently
observed compound, dieldrin, was detected in 78% of the samples, exceeding water quality criteria
at all three locations. Additionally, exceedences of water quality criteria were documented at RM
14.14 for aldrin, endrin, and endosulfan 11 (Table 4, Appendix Table A-3).

Holes Creek (Figures 42 and 43, Table 4, Appendix Tables A-1)
Holes Creek enters the Great Miami River at RM 73.54 near West Carrollton and Moraine. Two
water chemistry sites (RMs 4.28 and 0.59) were sampled in this tributary during the 1995 survey.

Dissolved oxygen measured in Holes Creek (daytime grab samples) remained stable with mean
concentrations and percent saturations of 8.2 mg/l and 98% recorded at both sites. All values were
above WWH water quality criteria. Additionally, the majority (75%) of BOD5 concentrations

were below the minimum detection limit of 2.0 mg/l with the highest value (6 mg/l) recorded at RM
0.59 on June 29.

No exceedences of ammonia-N water quality criteria were recorded in Holes Creek with the
majority (92%) of values at or below the minimum detection limit of 0.05 mg/I.

While concentrations of both nitrate+nitrite-N and total phosphorus were generally not elevated,
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Figure 42
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moderate longitudinal increases in both parameters were observed in Holes Creek during the
survey. Mean nitrate+nitrite-N increased from 0.36 mg/l at RM 4.28 to 1.05 mg/l at RM 0.59
while mean phosphorus increased from 0.07 mg/l to 0.12 mg/I, respectively. The highest values for
both parameters were recorded at RM 0.59 (nitrate+nitrite-N of 1.49 mg/I and total phosphorus of
0.32 mg/l).

Seventy-five percent (75%) of TSS concentrations measured in this tributary were greater than the
minimum detection limit of 5 mg/l. Mean concentrations ranged from 74 mg/l at RM 0.59 to 91
mg/l at RM 4.28. Maximum values were recorded at RM 4.28 (385 mg/l) and RM 0.59 (285 mg/l)
on June 29, a period of high flow. Elevated values were again observed at both sites on July 27
during high flows. Poor sediment control practices at construction sites and the resulting runoff
contribute to the heavy sediment loads in this watershed.

One exceedence of water quality criteria for lead (18 pg/l) was recorded at RM 0.59 on June 29.
No other elevated parameters were recorded in this tributary during the 1995 survey.

Owl Creek (Figures 39, 44 -45, Table 4, Appendix Tables A-1, A-3, and A-6)

Owl Creek enters the Great Miami River at RM 69.55, approximately 0.7 miles upstream of the
West Carrollton WWTP. Fraser Papers (formerly Miami Paper) and West Carrollton Parchment
discharge to Owl Creek at RMs 0.52 and 0.37, respectively. Hourly dissolved oxygen,
temperature, pH and conductivity were measured by a Datasonde continuous monitor at the mouth
of Owl Creek (RM 0.01) from September 12-14 (Appendix Table A-6, Figure 39). Datasonde
D.O. concentrations, the lowest recorded at any site during the entire 1995 survey, dropped below
the limited resource water (LRW) minimum criterion of 2.0 mg/l with values ranging from 1.68 mg/I
to 6.94 mg/l. Relative to other sites monitored in the basin during the same time frame, Owl Creek
experienced somewhat higher temperatures with values varying from 21.80°C to 26.86°C. While
pH values remained relatively stable ranging from 7.41 SU to 7.69 SU, conductivity fluctuated
widely from 90 pmhos/cm to 2330 pmhos/cm.

Grab water samples collected at RM 0.17, the only water chemistry site sampled in this tributary
during the 1995 survey, indicate relatively depressed daytime D.O. concentrations ranging from 4.5
mg/l to 7 mg/l with a mean concentration and corresponding percent saturation of 6.1 mg/l and 75%,
respectively (Figure 44). The site experienced moderately elevated five-day biochemical oxygen
demand (BODs) concentrations, recording respective mean and maximum values of 9.9 mg/l and 15
mg/l. While all ammonia-N values were below the minimum detection limit of 0.05 mg/Il and
concentrations of nitrate+nitrite-N were also low (mean of 0.65 mg/l and maximum of 0.99 mg/l),
phosphorus levels recorded at the site were consistently elevated with respective mean and
maximum values of 0.83 mg/l and 1.22 mg/l. Total suspended solids (TSS) concentrations also
remained relatively low with mean and maximum values of 9.5 mg/l and 14 mg/l, respectively.

Organic water analyses detected various organochlorine pesticides at the site including gamma-
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Figure 44 Longitudinal summary of dissolved oxygen (daytime grab minimum and mean
concentrations and mean percent saturations), BODs5, and ammonia-N concentrations (mean
and maximum values) in Owl Creek and Mound Overflow Creek during the 1995 survey.
(*Samples from Mound Overflow Creek RM 0.10 were analyzed by a contract laboratory,
Ross Analytical Services.)
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nitrate-N only.)
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hexachlorocyclohexane (Lindane), delta-hexachlorocyclohexane, dieldrin, endosulfan 11, endrin,
heptachlor epoxide, and methoxychlor. Dieldrin concentrations exceeded water quality criteria on
two occasions. Low concentrations of chloroform and 1,2,4-trimethylbenzene were also detected
at the site. In addition, 2,4,6-trichlorophenol (28.4 ug/l) exceeded water quality criteria for
prevention of acute toxicity on August 24. No PCBs were detected in the water column at the site
(Table 4, Appendix Table A-3).

Given that Owl Creek is designated LRW (i.e. criteria are less stringent), no other exceedences of
water quality criteria were recorded at RM 0.17. However, markedly elevated concentrations of
several parameters including COD, conductivity, and total filterable residue, were consistently
observed at the site. In addition, selenium concentrations were elevated on two occasions.

Bear Creek (Figures 46 and 47, Table 4, Appendix Tables A-1, A-2, and A-3)

Four water chemistry sites were sampled in Bear Creek during the 1995 survey. This tributary
receives effluent from the New Lebanon WWTP at RM 10.43 and enters the Great Miami River
near Miamisburg at RM 67.60. Mean D.O. concentrations (daytime grab samples) and
corresponding percent saturations measured in Bear Creek increased modestly from 7.42 mg/l and
86% at the headwater site (RM 12.09) to 8.77 mg/l and 101% at the mouth (RM 0.01). All values
were above WWH water quality criteria. Additionally, all BODs concentrations recorded in Bear
Creek were below the minimum detection limit of 2.0 mg/I.

No exceedences of ammonia-N water quality criteria were recorded in Bear Creek with the majority
(83%) of values below the minimum detection limit of 0.05 mg/l. The highest concentrations
occurred downstream of the New Lebanon WWTP at RM 9.75 (mean and maximum values of 0.2
mg/l and 0.43 mg/I, respectively).

Concentrations of nitrate+nitrite-N and total phosphorus in Bear Creek were not typically
elevated. Mean nitrate+nitrite-N values ranged from 1.39 mg/l at RM 5.20 to 2.85 mg/l at RM
9.75. While phosphorus concentrations were less than or equal to the minimum detection limit of
0.05 mg/l in 70% of the samples, concentrations downstream of the New Lebanon WWTP at RM
9.75 ranged from 0.12 mg/l to 1.45 mg/l with a mean of 0.44 mg/l. The highest values for both
parameters occurred at this site on September 21 (nitrate+nitrite-N of 6.29 mg/I and total
phosphorus of 1.45 mg/l).

Eighty-seven percent (87%) of TSS concentrations measured in Bear Creek were less than the
minimum detection limit of 5 mg/l. The highest value (16 mg/l) was recorded on August 24 at RM
0.01.

While within water quality criteria, conductivity and dissolved solids were frequently elevated
downstream of the New Lebanon WWTP at RM 9.75 with mean values of 1422 pmhos/cm and
880 mg/I, respectively.
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Figure 46.  Longitudinal summary of dissolved oxygen (daytime grab minimum and mean concentrations
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values) in Bear Creek during the 1995 survey.
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On September 21, field staff inspecting the Village of New Lebanon WWTP discovered an
extensive deposit of sewage sludge in Bear Creek downstream of the facility’s outfall, resulting
from an overflow of the treatment plant’s secondary clarifiers. The Village was required to remove
all sludge deposits from the creek promptly. Additionally, hydraulically overloaded during wet
weather, the facility frequently bypasses treatment during high flows, diverting flow directly to
Bear Creek. Negotiations are currently underway to address this history of noncompliance.

Characteristic of the 1995 study area, organochlorine pesticides accounted for the majority of
organic compounds detected in Bear Creek at both organic water chemistry sites (RMs 9.75 and
0.01). While concentrations of dieldrin, endrin, and gamma-hexachlorocyclohexane (Lindane)
exceeded water quality criteria at RM 9.75, exceedences for dieldrin and heptachlor were recorded
at RM 0.01. Additionally, alpha-hexachlorocyclohexane, delta-hexachlorocyclohexane, 4,4’DDE,
heptachlor epoxide, hexachlorobenzene and chloroethane (a volatile organic compound) were
detected on occasion. The semivolatile compound bis(2-ethylhexyl) phthalate exceeded criteria at
RM 0.01 (20.1 pg/l) on August 24. No other elevated parameters or exceedences were recorded in
this tributary during the 1995 survey.

Mound Overflow Creek (Figures 44, 45, and 47a Table 4, Appendix Tables A-1, A-2, and A-3)
One exceedence of water quality criterion for mercury (0.07 pg/l) was recorded at the site.
Additionally, while well within water quality criteria, the Mound Overflow Creek site experienced
the highest arsenic (34 pg/l) concentration of the 1995 survey. Conductivity levels were also
frequently elevated.

Methylene chloride (120 pg/l) was the only organic compound detected in the water column at the
site; however, given that quantitation limits used by the contract laboratory in the analyses were
significantly higher than OEPA minimum detection limits, results may not be totally reflective of
organic compounds present.

Radiological parameters in surface water were compared with the Mound Recreational-Surface
Water Guideline Values (GV) and background values. The GV were developed by the Mound
plant using the United States Environmental Protection Agency guidance Risk Assessment
Guidance for Superfund (RAGS): Volume 1 - Human Health Evaluation Manual, Part B -
Development of Risk-Based Preliminary Remediation Goals (EPA 1991). These GV represent a
Target Excess Individual Lifetime Cancer Risk (TR) of 1X10-6. Background values were taken
from Characterization of Background Water Quality for Streams and Groundwater (USDOE
Fernald 1994) and Mound Site Environmental Report for Calendar Year 1994 (USDOE Mound
1995).

Levels of Plutonium 238 and tritium were elevated above background (0.86 pCi/l and 888 pCi/l
respectively) in surface water in the Mound Overflow Creek (Figure 47a). No radiological
parameters exceeded or approached the Mound Recreational-Surface Water Guideline Value (260
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Figure 47a. Isotopic uranium, isotopic plutonium, isotopic thorium, and tritium levels
in surface water in the vicinity of the Mound plant.
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pCi/l and 1,100,000 pCi/l for Plutonium 238 and Tritium respectively). Levels of isotopic uranium
and isotopic thorium were below background levels at all stations.

Elk Creek (Appendix Tables A-1)

Elk Creek enters the Great Miami River at RM 49.80. Grab water samples collected in this
tributary at RM 3.65 upstream of the confluence with Dry Run indicate generally good water
quality. The site recorded a mean D.O. concentration of 9.7 mg/l and corresponding percent
saturation of 107%. All concentrations of BODs, ammonia-N, and total phosphorus were below
minimum detection limits. Concentrations of nitrate+nitrite-N ranged from 2.21 mg/l to 4.42 mg/I
with a mean of 2.97 mg/l. Total suspended solids (TSS) concentrations also remained low with five
of six values below the minimum detection limit of 5 mg/l. A maximum value of 32 mg/l occurred
on June 28, a period of higher flows. No other elevated parameters were observed in this tributary
during the 1995 survey.

Dry Run (Appendix Tables A-1)

Dry Run joins Elk Creek at RM 3.62. Grab samples collected at the mouth (RM 0.01) during the
1995 survey indicate relatively good water quality. (Given that flows in this tributary
continuously diminished as the summer progressed, samples could not be collected at the site
during the last two sampling periods of the survey.)

Dissolved oxygen concentrations at the site ranged from 8.0 mg/l to 8.8 mg/l with a mean percent
saturation of 93%. All concentrations of BODs5, and ammonia-N were below minimum detection
limits. Concentrations of nitrate+nitrite-N, generally somewhat higher than those in Elk Creek,
ranged from 0.23 mg/l to 6.82 mg/l with a mean of 3.51 mg/l. Phosphorus and TSS values averaged
only 0.07 mg/l and 5.3 mg/I, respectively. No other elevated parameters were observed in this
tributary.

Dicks Creek (Figures 48 - 50), Table 4, Appendix Tables A-1, A-3, and A-6)

Dicks Creek, entering the Great Miami River near Middletown at RM 47.61, receives industrial
waste from several AK Steel outfalls (015, 003, 002) and is bordered by several landfills (closed
and active). At the time of the 1995 survey, the modified warmwater habitat (MWH) aquatic life
use designation was in effect for the upper channelized section of the stream through RM 2.4,
while the remaining downstream portion was designated WWH. In addition to four Datasonde
sampling sites, five water chemistry sites (RMs 5.21-0.93) were sampled in Dick’s Creek during
the 1995 survey.

On July 26, 1995, field investigators noted a reddish brown discharge emanating from AK Steel
Outfall 003 at RM 3.80. Further investigation revealed that an estimated 9200 gallons of flushing
liquor spilled from the facility’s coke operation was improperly contained and discharged to a
storm sewer entering Outfall 003. The spill resulted in a total aquatic (fish) kill extending from
Outfall 003 to the confluence of the Great Miami River. (AK Steel has been referred to the Ohio
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Attorney General’s office for enforcement action concerning NPDES permit violations and fish
kills.) In addition to the exceedences of water quality criteria recorded at RM 3.00 for ammonia-N
(209 mg/l), conductivity (2960 umhos/cm), selenium (33 pg/l), naphthalene (420 pg/l), aniline (498
pg/l), fluoranthene (38.8 pg/l), 2-methylphenol (1280 pg/l), and phenol (8900 pg/l), extraordinarily
elevated levels of total cyanide (3380 ug/l), BODs (133 mg/l), and COD (238 mg/l) were also
documented at the site on this day. Concentrations of dibenzofuran (29.3 pg/l) and 3&4
methylphenol (4810 ug/l) also exceeded toxicity thresholds. Copper (34 ug/l), while within water
quality criteria, was the highest recorded during the entire 1995 survey. A multitude of additional
organic compounds were detected at RM 3.00 including benzene, 2,4-dimethylphenol, 2-picoline,
O-toluidine, acenaphthylene, anthracene, fluorene, phenanthrene, and pyrene. Concentrations of
ammonia-N (19.80 mg/l), selenium (16 pg/l), and phenol (754 pg/l) measured downstream at RM
2.51 on this day exceeded water quality criteria as well.

Datasonde continuous monitors in this tributary recorded hourly D.O., temperature, pH, and
conductivity at RMs 4.70, 3.57 and 0.01 from September 12-14 and at RM 2.51 from September
11-14 (Figures 48, Appendix Table A-6). Mean D.O. concentrations ranged from 5.18 mg/l at RM
2.51 t0 6.64 mg/l at RM 3.57 (D.O. data was unavailable for RM 0.01). Values below the MWH
criteria were recorded at both RM 4.70 and RM 2.51. While longitudinal mean temperatures were
relatively stable varying only from 23.19°C (RM 4.70) to 22.22°C (RM 0.01), the three uppermost
sites (RMs 4.70-2.51) experienced the greatest temperature variations observed during the 1995
survey with values above the MWH average temperature criterion of 27.8°C recorded at RM 3.57,
downstream of AK Steel Outfall 003. Mean pH values ranged from 7.46 SU at RM 0.01 to 8.04
SU at RM 2.51. Additionally, RM 4.70 experienced the greatest variation in pH of the 1995
survey with values ranging from 7.30 SU to 8.83 SU. While these results may be partially
attributable to the effects of algal photosynthesis, the site is more likely impacted by runoff from
an upstream concrete manufacturing facility. (Field staff observed a solid white substance covering
the stream substrate upstream of RM 5.21 during the survey. Further investigation revealed that
washout from Moraine Materials, a manufacturer of ready mix concrete, had been entering Dicks
Creek via storm drains over an extended period of time. The facility was required to excavate the
solids and take action to prevent any further discharge to the creek.) Datasonde conductivity
values at the three uppermost sites fluctuated widely and were exceptionally elevated, frequently
exceeding the MWH average criterion of 2400 pmhos/cm at RM 4.70 and RM 3.57. Values tended
to decrease longitudinally from RM 4.70 to RM 0.01 with respective means ranging from 2353
pmhos/cm to 808 pmhos/cm.

All daytime D.O. concentrations (grab samples) recorded in Dicks Creek were above applicable
water quality criteria (Figure 49). Mean concentrations and percent saturations ranged from 5.73
mg/l and 68 % at RM 5.21 to 8.25 mg/l and 101 % at RM 2.51. Dissolved oxygen levels were
somewhat depressed with the majority (67%) of all daytime D.O. percent saturations less than
100%.
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Excluding values recorded at RM 3.00 (133 mg/l) and RM 2.51 (16 mg/l) on July 26, BODs5
concentrations were relatively stable with mean values ranging from 2.4 mg/l (RM 4.70) to 4.72
mg/l (RM 3.00) (Figure 49). The majority (73%) of values recorded were greater than the minimum
detection limit (2.0 mg/l).

The majority (93%) of ammonia-N values in Dicks Creek were elevated above the minimum
detection limit of 0.05 mg/l (Figure 49). Excluding the exceptionally elevated values of July 26 at
RMs 3.00 and 2.51 (209 mg/l and 19.8 mg/I, respectively), respective mean and maximum
concentrations ranged from 0.15 mg/l and 0.2 mg/l at RM 4.70 to 0.88 mg/l and 1.97 mg/l at RM
3.00, downstream of AK Steel Outfall 003. The consistently elevated concentrations at RM 3.00
resulted in numerous exceedences of water quality criteria at this site throughout the survey. One
additional exceedence (0.42 mg/l) of ammonia-N water quality criteria was recorded at RM 0.93 on
July 12.

Levels of nitrate+nitrite-N in Dicks Creek remained relatively low with mean concentrations
ranging only from 0.82 mg/l at RMs 5.21 and 4.70 to 1.81 mg/l at RM 3.00 (Figure 50).
Additionally, concentrations of total phosphorus were minimal with the majority (57%) of values
less than or equal to the detection limit of 0.05 mg/l. The highest phosphorus concentrations (mean
and maximum values of 0.12 mg/l and 0.2 mg/I, respectively) occurred at RM 3.00.

Dicks Creek generally experienced slightly to moderately elevated levels of total suspended solids
(Figure 50). One exceptionally high concentration (202 mg/l) observed on September 20 at RM
5.21 is attributed to runoff from Moraine Materials. Excluding this aberrant value, mean TSS
concentrations ranged from 9 mg/l at RM 4.70 to 23 mg/l at RM 3.00 with maximum
concentrations generally coinciding with periods of higher flow in late June.

Numerous exceedences of water quality criteria (pH, selenium, nickel, conductivity and dissolved
solids) were recorded downstream of Moraine Materials at RM 5.21 during the survey. Elevated
conductivity, dissolved solids, nickel, and selenium values persisted at RM 4.70, frequently
exceeding criteria. Concentrations of zinc at both RMs 5.21 and 4.70, while within water quality
criteria, were also frequently elevated (mean values of 168 pg/l and 131 pg/l, respectively).
Elevated values and exceedences recorded at RM 4.70 may reflect the combined impact of both
Moraine Materials and the AK Steel discharge (Outfall 004) at RM 0.22 of the North Branch of
Dicks Creek. In addition to the exceptionally elevated values recorded during the AK Steel spill on
July 26, RM 3.00 experienced one exceedence of water quality criteria for lead (16 pg/l) and
numerous zinc exceedences (564 ug/l, 206 pg/l, and 447 pg/l). The site also recorded elevated levels
of total cyanide (30 pg/l and 16 pg/l ) during the survey. Conductivity, dissolved solids, and
selenium values at RMs 2.51 and 0.93 also exceeded water quality on occasion.

Excluding values recorded at RMs 3.00 and 2.51 during the July 26 spill, organochlorine pesticides
accounted for the majority (91%) of organic compounds detected at the five sampling sites in Dicks
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Creek. Concentrations of aldrin, dieldrin, endrin, endosulfan 11, and gamma-Hexachlorocyclohexane
(Lindane) exceeded water quality criteria at various locations (Table 4, Appendix table A-3).

North Branch Dicks Creek (Figures 49 and 50, Table 4, Appendix Tables A-1 and A-3)

Two sites in the North Branch of Dicks Creek (RMs 0.75 and 0.01) were sampled during the 1995
survey. This tributary, designated MWH, enters Dicks Creek at RM 5.11 and receives effluent
from AK Steel Outfall 004 at RM 0.22.

While all daytime D.O. concentrations (grab samples) measured in the North Branch of Dicks
Creek were above water quality criteria, significantly lower values were recorded at RM 0.01,
downstream of AK Steel Outfall 004. Respective mean concentrations and percent saturations
decreased from 8.7 mg/l and 99 % at RM 0.75 to 5.8 mg/l and 69 % at RM 0.01 (Figure 49).

Five-day biochemical oxygen demand (BODs) concentrations in the North Branch of Dicks Creek
remained low with values at both sites averaging less than 3 mg/l (Figure 49). While 82% of
ammonia-N values measured in this tributary were elevated above the minimum detection limit of
0.05 mg/l, no values exceeded or approached water quality criteria. Mean ammonia-N
concentrations increased longitudinally from 0.17 mg/l at RM 0.75 to 0.28 mg/l at RM 0.01.
Concentrations of both nitrate+nitrite-N and total phosphorus remained low with mean values at
both sites approximating 0.9 mg/l and 0.06 mg/l, respectively. Additionally, total suspended solids
(TSS) concentrations were stable with mean values ranging from 8.2 mg/l at RM 0.75 to 8.8 mg/l at
RM 0.01 (Figure 50).

In addition to the exceedences of water quality criteria for conductivity (2670 pmhos/cm) and
dissolved solids (1930 mg/l) recorded on June 28, RM 0.75 experienced somewhat elevated
concentrations of copper (19 pg/l), selenium (5 pg/l) and zinc (130 pg/l) on this day. Conductivity
and dissolved solids levels, consistently elevated downstream of AK Steel Outfall 004 at RM 0.01,
exceeded criteria on numerous occasions. (Some of the most consistently elevated conductivities
and dissolved solids levels recorded during the 1995 survey occurred in Dicks Creek and at RM
0.01 in the North Branch of Dicks Creek.) Concentrations of zinc at RM 0.01, frequently elevated,
exceeded water quality criteria on July 26 with a value of 795 pg/l, the highest recorded during the
entire 1995 survey. In addition to an exceedence (7 pg/l) of water quality criteria for selenium at
this downstream site, nickel (153 pg/l) and another selenium concentration (5 pg/l) were elevated on
separate occasions.

Organochlorine pesticides accounted for all organic compounds detected at both sampling sites in
the North Branch of Dicks Creek. Concentrations of aldrin and heptachlor exceeded water quality
criteria at RM 0.75 while criteria exceedences for dieldrin, endrin, and endosulfan Il were recorded
downstream at RM 0.01 (Table 4, Appendix Table A-3).
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Paddys Run (Figures 51 - 53, Table 4, Appendix Tables A-1 and A-3)

Paddys Run, entering the Great Miami River at RM 20.25, receives intermittent stormwater from
numerous U.S. Department of Energy Fernald Environmental Management Project outfalls. Water
samples collected at three sites during the survey (RMs 4.73, 3.27, and 0.25) were analyzed by a

contract laboratory.

Mean D.O. concentrations (daytime grab samples) and corresponding percent saturations measured
in Paddys Run ranged from 4.45 mg/l and 46% at RM 0.25 to 9.6 mg/l and 117% at RM 3.27.
Mean values recorded at RM 0.25 were the lowest of the 1995 survey with four of six
measurements below WWH water quality criteria. This site also experienced significantly lower
temperatures (13°C to 18°C) and pH values (6.77 SU to 7.47 SU) compared to upstream sites,
reflecting the influence of groundwater and the interstitial nature of Paddys Run.

While most (63%) of the BODs5 concentrations recorded in Paddys Run were less than the contract
laboratory detection limit of 6 mg/l, significantly elevated values occurred at all sites on July 11 and
September 6, periods of lower flow. Concentrations on July 11 ranged from 12 mg/l at RM 0.25 to
37 mg/l at RM 3.27 while September 6 values ranged from 29 mg/l at RM 0.25 to 40 mg/l at RM
4.73. No other elevated parameters were noted on these dates.

Ammonia-N concentrations were below the contract laboratory’s minimum detection limit of 3.0
mg/l. This detection limit, magnitudes greater than the OEPA minimum detection limit of 0.05
mg/l, may conceal concentrations which exceed water quality criteria, making interpretation of these
results somewhat ambiguous.

Concentrations of nitrate-N in Paddys Run were relatively low with mean values ranging from 0.53
mg/l at RM 0.25 to 1.34 mg/l at RM 4.73. While no elevated phosphorus concentrations were
observed at upstream sites (RMs 4.73 and 3.27), values at RM 0.25 increased sharply, ranging
from 0.37 mg/l to 0.51 mg/I.

Fifty-six percent (56%) of TSS concentrations measured in Paddys Run were less than the contract
laboratory minimum detection limit of 10 mg/l. Mean values ranged from 11 mg/l at RMs 4.73 and
0.25to 17 mg/l at RM 3.27. Maximums of 16 mg/l and 28 mg/l were recorded on August 23 at
RMs 4.73 and 3.27, respectively, while a high of 14 mg/l was measured at RM 0.25 on September
6.

Concentrations of mercury exceeded water quality criteria at all three sites on various occasions.
(Paddys Run samples accounted for half of the samples in the survey (11 of 22) analyzed for this

parameter.)

Water samples collected from RM 0.25 were analyzed by the OEPA laboratory for organic
compounds on four occasions. Chloroethane, alpha-hexachlorocyclohexane, and delta-
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hexachlorocyclohexane were detected in the water column on September 20. Dieldrin was also
detected on September 20 at a concentration above water quality criteria. Additionally, low levels
of hexachlorobenzene were detected on June 27.

Radiological parameters in surface water were compared with the final remediation levels (FRL)
taken from Operable Unit 5 Record of Decision (DOE Fernald, December 1995), and background
values found in the Site Environmental Report (DOE Fernald, June 1996), Characterization of
Background Water Quality for Streams and Groundwater (DOE Fernald, 1994), and Remedial
Investigation Report for Operable Unit 5 (DOE Fernald, March 1995).

No radiological parameters exceeded or approached the FRL. Levels of total uranium and radium
226 were slightly elevated above background in Paddy's Run on the DOE Fernald site (Figure 53).
A drainage ditch that enters Paddys Run on the site has been found to contain elevated levels of
uranium and was remediated in 1996. Drainage from the production area is captured in a sump and
pumped to the stormwater retention basins for treatment in the Advanced Waste Water Treatment
facility.

Whitewater River (Figures 54-56, Appendix Tables A-1, and A-6)

The Whitewater River receives the discharge from the Harrison WWTP at RM 7.62 and enters the
Great Miami River at RM 6.45. Two water chemistry sites (RMs 7.63 and 1.50) and three
Datasonde sites (RMs 7.63, 6.04, and 1.50) were evaluated in this basin during the 1995 survey.

All hourly temperature, pH and conductivity values recorded by DatasondeT™ continuous
monitors from September 5-7 were within WWH water quality criteria (Figure 54, Appendix Table
A-6). (Dissolved oxygen data was unavailable.) Minimal variations in temperature were observed
during the period with mean values ranging from 23.21°C at RM 7.63 to 23.33°C at RM 6.04,
downstream of the Harrison WWTP. Mean pH values ranged from 7.88 SU at RM 6.04 to 8.15
SU at RM 1.50. Monitors recorded minimal hourly fluctuation in conductivities at each of the
three sites and relatively stable values longitudinally with means ranging from 558 umhos/cm at
RM 1.50 to 692 pmhos/cm at RM 6.04.

Mean daytime D.O. concentrations (grab samples) and percent saturations measured in the
Whitewater River increased slightly from 8.4 mg/l and 96% at RM 7.63 to 8.7 mg/l and 100% at
RM 1.50. All values were above WWH criteria. Five-day biochemical oxygen demand (BODs)
concentrations remained low at both sites with the majority (67%) of values below the minimum
detection limit of 2.0 mg/I.

All concentrations of ammonia-N recorded were less than the minimum detection limit of 0.05 mg/I.
Additionally, no elevated concentrations of nitrate+nitrite-N or phosphorus were recorded in this
basin during the survey with means at both sites below 2.2 mg/l and 0.09 mg/I, respectively, and
corresponding maximums below 3.2 mg/l and 0.2 mg/I.
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All TSS concentrations measured in the Whitewater River were greater than the minimum detection
limit of 5 mg/l. Elevated concentrations coincided with higher flow periods, generally increasing
longitudinally from RM 7.63 to RM 1.50. Mean concentrations ranged from 48 mg/l at RM 7.63
to 62 mg/l at RM 1.50 with corresponding maximums of 124 mg/l and 192 mg/I.

While within water quality criteria, elevated concentrations of lead were recorded on June 27 (a
higher flow day) at both RM 7.63 (10 pg/l) and RM 1.50 (21 pg/l). Additionally, the concentration

of selenium (5 pg/l) at RM 7.63 on September 19 equalled the chronic aquatic criterion (CAC) for
this parameter.
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Whitewater River during the 1995 survey.
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Table 4. Exceedences of Ohio EPA Warmwater Habitat (WWH), Exceptional Warmwater
Habitat (EWH), Modified Warmwater Habitat (MWH), and Limited Resource
Water (LRW) criteria (OAC 3745-1) (and other chemicals not codified for which
toxicity data is available) for chemical/physical water parameters measured in grab
samples taken from the Great Miami River study area during 1995 (units are g/l for
metals and organics, pmhos/cm for conductivity, °C for temperature, and mg/I for all
other parameters).

Stream River Mile Parameter (value)
Great Miami River (WwWH) 80.65 Dieldrin (0.002#, 0.004#)
79.95 Dieldrin (0.009*#, 0.003#)
Lead (37%);

Aldrin (0.003#);
gamma-Hexachlorocyclohexane (0.016%);

75.86 gamma-Hexachlorocyclohexane (0.012%);
Dieldrin (0.008*#, 0.008*#, 0.004#);
Endrin (0.005%);
Heptachlor (0.004*#)

72.10 Conductivity (3720%);
Dissolved solids (2210%);
2,4,6-Trichlorophenol (7.5%);
Aldrin (0.003#);
Dieldrin (0.006*#, 0.006*#, 0.009*#);
Endosulfan I (0.004%*);
Endosulfan 11 (0.019%);
Endrin (0.012*, 0.008*);
Methoxychlor (0.043%)

69.87 Aldrin (0.002#);
Dieldrin (0.002#, 0.004#);
Endosulfan 11 (0.004*, 0.005%);
Heptachlor (0.007*#);
Methoxychlor (0.014*, 0.083%);
Mirex (0.036*)
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Table 4. Continued.

Stream River Mile Parameter (value)

Great Miami River 68.30 Dieldrin (0.003#);
Endosulfan 11 (0.004%);
Heptachlor (0.015*#);
Methoxychlor (0.030%);
Mirex (0.015%)

66.00 Mercury-T (0.09%, 0.04#)
64.72 Endrin (0.003*, 0.005%);
Mirex (0.020%)
58.00 Dieldrin (0.003#)
52.64 gamma-Hexachlorocyclohexane (0.012%);

Dieldrin (0.003#, 0.004#)

51.30 Ammonia-N (0.58*, 1.50*, 1.68%);
Aldrin (0.005#);
Dieldrin (0.009*#, 0.005#);
Endrin (0.007%)

49.27 pH (9.28D)

47.91 Ammonia-N (0.44%);
Selenium-T (7%);
Endosulfan 11 (0.004*, 0.008%*);
Endrin (0.004%)

45.85 pH (9.21D);
Selenium-T (6%)

4451 pH (9.26D)
Dieldrin (0.003#);
Endosulfan Il (0.007%*);
Heptachlor (0.003*#)
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Table 4. Continued.

Stream River Mile Parameter (value)

Great Miami River 43.23 pH (9.30D)
37.35 pH (9.06D)
34.68 pH (9.05D)

Dieldrin (0.009*#, 0.004#)

33.05 Bis (2-ethylhexyl) phthalate (10.6%);
gamma-Hexachlorocyclohexane (0.012%);
Dieldrin (0.005#, 0.005#);
Endosulfan 11 (0.006%)

31.19 pH (9.07D)
gamma-Hexachlorocyclohexane (0.011%);
Dieldrin (0.009*#, 0.005#, 0.004#);
Endosulfan 11 (0.008*)

28.82 pH (9.07D)

27.15 pH (9.07D)

24.55 Mercury-T (0.04#, 0.06#, 0.09#)
21.44 Dieldrin (0.006*)

19.90 Mercury-T (0.06#);

gamma-Hexachlorocyclohexane (0.011%);
Dieldrin (0.004#)

10.70 Dieldrin (0.009*);

Endosulfan 11 (0.007*, 0.006%*);
Endrin (0.003*, 0.003*)
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Table 4.  Continued.
Stream River Mile Parameter (value)

Great Miami River

Wolf Creek (WWH)

Holes Creek (WwWH)

Owl Creek (LRW)

Bear Creek (WWH)

8.52

8.07

1.75

16.61

14.14

0.01

0.59

0.17

9.75

0.01

Mound Overflow Creek(MwH) 0.10

gamma-Hexachlorocyclohexane (0.011*);
Endosulfan 11 (0.009%);
Endrin (0.003*, 0.003*)

Temperature (29.5%)

Dieldrin (0.003#);
Endosulfan 11 (0.008%*)

Dieldrin (0.007*#, 0.003#, 0.003#);

Endosulfan 11 (0.007%);
Aldrin (0.002#);

Dieldrin (0.004#, 0.002#);
Endrin (0.003%*);

Temperature (28.9%);
Dieldrin (0.005#, 0.004#)

Lead-T (18%)

2,4,6-Trichlorophenol (28.4**);
Dieldrin (0.003#, 0.003#)

gamma-Hexachlorocyclohexane (0.017%);
Dieldrin (0.005#, 0.002#);
Endrin (0.008*, 0.007*, 0.009*, 0.017%*)

Bis (2-ethylhexyl) phthalate (20.1*);
Dieldrin (0.005#, 0.003#);
Heptachlor (0.003*#)

Mercury-T (0.07#)
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Table 4. Continued.

Great Miami River Basin TSD December 30, 1997

Stream

River Mile

Parameter (value)

Dicks Creek
(MWH: Rm 5.4 - 2.4)
(WWH: Rm 2.4 - mouth)

5.21

4.70

3.00

pH (10.18D);

Conductivity (2680*, 3020*, 3740%);

Dissolved solids (1780*, 1980*, 2250*, 2500%);
Selenium-T (7*, 6*, 7*);

Nickel-T (320¥);

Dieldrin (0.004#);

Endosulfan 11 (0.005%);

Endrin (0.003%)

Conductivity (2680*, 3000*, 3740%*);

Dissolved solids (1780*, 2000*, 2210*, 2510%);
Selenium-T (9%, 7%);

Nickel-T (261¥);

Dieldrin (0.006*#);

Endosulfan 11 (0.005%)

Ammonia-N (1.10*, 0.79*, 1.97*, 209**);
Conductivity (2960%);
Selenium-T (33**);

Lead-T (16%);

Zinc-T (564**, 206**, 447**);
PAH (sum1) (615.7#)
Naphthalene (420***);
Aniline (498***);
Dibenzofuran (29.3%);
Fluoranthene (38.8%);
2-Methylphenol (1280***);
3&4 Methylphenol (4810***);
Phenol (8900**);

Aldrin (0.006#);

Dieldrin (0.004#, 0.049%*#);
Endrin (0.009*, 0.005%)
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Table 4. Continued.

Great Miami River Basin TSD December 30, 1997

Stream

River Mile

Parameter (value)

Dicks Creek

North Branch
Dicks Creek (MWH)

2.51

0.93

0.75

0.01

Ammonia-N (19.80**);

Conductivity (3020%);

Dissolved solids (2030%*);

Selenium-T (16*, 6%*);

PAH (sum?) (21.0#);

Phenol (754%);

Aldrin (0.003#);
gamma-Hexachlorocyclohexane (0.015%);
Dieldrin (0.005#, 0.015*#);

Endrin (0.010%)

Ammonia-N (0.42%);
Conductivity (2840%);
Dissolved solids (1860%*);
Selenium-T (6%, 9%);
Aldrin (0.003#);

Dieldrin (0.004#);
Endosulfan 11 (0.004*)

Conductivity (2670%);
Dissolved solids (1930%*);
Aldrin (0.002#);

Heptachlor (0.003*#, 0.003*#)

Conductivity (2690*, 3010%*, 3740%);

Dissolved solids (1760*, 2020*, 2210*, 2550%);
Selenium-T (7%);

Zinc-T (795%);

Dieldrin (0.004#, 0.004#);

Endosulfan 11 (0.008%);

Endrin (0.003*)
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Table 4. Continued.

Stream River Mile Parameter (value)
Paddys Run (WWH) 4.73 Mercury-T (0.03#, 0.06#)
3.27 Mercury-T (0.04#, 0.08#)
0.25 Dissolved Oxygen (3.5, 2.0%);

Mercury-T (0.05#, 0.08#);
Dieldrin (0.002#)

*  exceedence of numerical criteria for prevention of chronic toxicity (CAC).

**  exceedence of numerical criteria for prevention of acute toxicity (AAC).

*** exceedence of numerical criteria for prevention of lethality (FAV).

# exceedence of numerical criteria for human health 30-day average.

t  value is below the 24-hour average warmwater habitat dissolved oxygen (D.O.) criterion (5.0
mg/l).

#*  exceedence of the minimum warmwater habitat dissolved oxygen (D.O.) criterion (4.0 mg/I).

D  exceedence of the pH criteria (6.5-9.0).

¥ exceedence of agricultural water supply criterion.

1 Polynuclear aromatic hydrocarbon (PAH) criteria apply to the sum of anthracene, benzo (a)
anthracene, benzo (k) fluoranthene, benzo (b) fluoranthene, benzo (g,h,i) perylene, benzo (a)
pyrene, chrysene, dibenzo (a,h) anthracene, fluorene, indeno (1,2,3-c,d) pyrene, naphthalene,
phenanthrene and pyrene.
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Chemical Sediment Quality (Figures 57 - 63, Tables 5 & 6 , Appendix Tables A-4 & A-5)
Sediment samples were collected from 39 locations in the 1995 study area to assess levels of
contaminants present in stream sediments. In addition to particle size, sediments were typically
analyzed for 15 metals, 59 volatile organic compounds (VOCs), 93 semivolatile organic
compounds, 19 organochlorine pesticides, and 7 PCB (polychlorinated biphenyl) aroclors.
Whenever possible, composite samples from a cross-section of the stream channel were collected
with silts and clays comprising at least 30% of the sample. Sediments composed of sand and larger
sized particles (> 60 microns) are often stable inorganic silicate minerals and are not usually
associated with contaminants. Given that the finer grained silts and clays (< 60 microns) are much
more chemically, physically and biologically interactive, collection efforts were biased towards
collecting these types of sediments.

Select parameters were ranked based on stream sediment classification guidelines developed by
Kelly and Hite (1984), the Persaud (1994), and the Ohio EPA. Both Kelly and Hite and Ohio EPA
address relative concentrations rather than direct toxicity, statistically ranking pollutant
concentrations from non-elevated to extremely elevated. Based on one, two, four and eight
standard deviations from background means, Kelly and Hite developed a five tier classification of
Illinois stream sediments for constituents for which adequate data was available (select metals,
pesticides, and PCBs) . Ohio EPA metal guidelines, based on ecoregion reference sites, are derived
from the median value plus one, two, four, and eight inter-quartile range values. Utilizing
biologically based guidelines to protect sediment-dwelling organisms, the Ontario system
establishes three ecotoxic effect levels: No Effect Level, Lowest Effect Level (LEL) and the Severe
Effect Level (SEL). Concentrations above the LEL are expected to affect sediment use by some
benthic organisms, while levels which exceed the SEL are expected to detrimentally affect the
majority of benthic organisms. (Given differences in background levels for metals in Ohio versus
the Ontario Great Lakes watershed, only the SEL was used for heavy metals analyses in this
report.)

Sediment Metals (Figures 57 - 63, Table 5, Appendix Table A-4)

Great Miami River (Dayton to Middletown: RMs 92.65 - 57.55)

Of the 12 metals included in the various sediment classification systems, the majority (70%) of
concentrations recorded at 11 sites in this segment of the Great Miami River were ranked “non-
elevated” or “slightly elevated” by all applicable guidelines. Barium and aluminum (55% and 45%
of concentrations, respectively) were the metals most frequently ranked “elevated” or higher per
Ohio EPA guidelines. While particle size of sediments at 3 of the 11 sites (RMs 75.86, 68.30, and
66.00) fell slightly below the desired composition of at least 30% silt and clay, sediments collected
at RMs 92.65 (upstream of the Taylorsville dam) and 72.10 (downstream of the Appleton
WWTP) consisted almost entirely of larger sized particles (81% and 96%, respectively).

The highest concentrations observed in this reach for aluminum (33300 mg/kg), arsenic (12.7
mg/kg), barium (219 mg/kg), iron (26200 mg/kg), and manganese (543 mg/kg) occurred at RM 83.57.
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Ohio EPA guidelines classify concentrations of aluminum and barium at this site as “highly
elevated”, manganese as “elevated” and arsenic and iron as “slightly elevated”. Concentrations of
cadmium (0.927 mg/kg), chromium (36.3 mg/kg), copper (36.3 mg/kg) and zinc (144 mg/kg) at the
site were also considered “elevated” by Ohio EPA guidelines. Elevated values at this site, located
in the vicinity of a large stormwater culvert, may be attributable to urban runoff.

The concentration of copper (40.3 mg/kg) at RM 80.65 was ranked “highly elevated” by Ohio EPA
guidelines while levels of aluminum (19800 mg/kg), barium (172 mg/kg), chromium (30.1 mg/kg) and
manganese (482 mg/kg) at the site were considered “elevated”.

“Highly elevated” (Ohio EPA guidelines) concentrations of aluminum (24400 mg/kg), cadmium
(1.22 mg/kg), chromium (51.8 mg/kg), and zinc (293 mg/kg) were also recorded at RM 75.86,
downstream of the Dayton WWTP. Additionally, Ohio EPA guidelines classified concentrations
of barium (206 mg/kg) and copper (37.5 mg/kg) at the site as “elevated”, while mercury (0.129
mg/kg) was ranked “elevated” by Kelly and Hite.

Concentrations of aluminum (17200 mg/kg), barium (138 mg/kg), and manganese (477 mg/kg)
observed at RM 66.90 were considered “elevated” per Ohio EPA guidelines as were concentrations
of barium (146 mg/kg), cadmium (0.756 mg/kg) and copper (36.7 mg/kg) at RM 64.72, downstream
of the Miamisburg WWTP and Mound Overflow Creek. Additionally, Ohio EPA guidelines ranked
cadmium (1.6 mg/kg) at RM 66.00, downstream of Mound Outfall 001, as “highly elevated” while
mercury (0.13 mg/kg) at the site was considered “elevated” by Kelly and Hite.

Other parameters in this segment of the mainstem considered “elevated” per Ohio EPA guidelines
included aluminum (18000 mg/kg) and barium (143 mg/kg) at RM 79.95. Additionally, mercury
(0.116 mg/kg) at RM 68.30 was ranked as “elevated” by Kelly and Hite.

Great Miami River (Middletown to Hamilton: RMs 55.14 - 34.68)

One-half (50%) of sediment metal concentrations recorded at four sites in this segment of the
mainstem were ranked “non-elevated” or “slightly elevated” by all applicable guidelines. Sediments
at all but one (RM 52.64) of the four sites attained the desired particle size composition of at least
30% silt and clay.

The highest concentrations of the entire 1995 survey for arsenic (41.4 mg/kg), barium (285 mg/kg),
cadmium (5.41 mg/kg), chromium (93.7 mg/kg), copper (613 mg/kg), iron (207000 mg/kg), lead (213
mg/kg), and mercury (1.15 mg/kg) occurred at RM 51.30, downstream of AK Steel Outfall 011
(Figure 59). Concentrations of arsenic, copper, iron, and zinc (1240 mg/kg) exceeded Ontario SELS
and were ranked “extremely elevated” by both Ohio EPA and Kelly and Hite guidelines. Barium,
cadmium, chromium, lead, mercury, and nickel (69.3 mg/kg) were classified by Ohio EPA and Kelly
and Hite as either “highly elevated” or “extremely elevated” while aluminum (17000 mg/kg) at the
site was ranked “elevated” by Ohio EPA guidelines.
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Ohio EPA guidelines ranked concentrations of cadmium (1.22 mg/kg) and chromium (43.9 mg/kg) as
“highly elevated” at RM 44.51 while zinc (202 mg/kg) was ranked “elevated” by Ohio EPA and
“highly elevated” by Kelly and Hite. Additionally, concentrations of aluminum (19900 mg/kg),
barium (144 mg/kg), and manganese (521 mg/kg) were “elevated” according to Ohio EPA guidelines
as was mercury (0.103 mg/kg) per Kelly and Hite. This site, downstream of the Butler County
LeSourdsville WWTP, may also be impacted by drainage entering from a small tributary
immediately upstream (a variety of rusted metallic objects were observed adjacent to this tributary
during the survey).

Sediments collected at RM 34.68, immediately upstream of the Hamilton recreational dam, revealed
zinc (192 mg/kg) at a level considered “elevated” by Ohio EPA and ranked “highly elevated” by
Kelly and Hite. Additionally, aluminum (28500 mg/kg) at the site was ranked “highly elevated” by
Ohio EPA while concentrations of barium (186 mg/kg), chromium (35.8 mg/kg), copper (30.0
mg/kg), and manganese (542 mg/kg) were considered “elevated”. Results may reflect the impact of
numerous urban sources.

Great Miami River (Hamilton to the Ohio River: RMs 33.05 - 1.75)

Sediments from nine sites in the lower reach of the mainstem were analyzed for metals with forty-
seven percent (47%) of concentrations ranked as “non-elevated” or “slightly elevated” by all
applicable guidelines. The most frequently observed metals in this segment of the mainstem with
Ohio EPA rankings greater than or equal to “elevated” were barium and cadmium (89% and 67% of
concentrations, respectively). Given that Ohio EPA guidelines are based on ecoregions, however, it
should be noted that the lower five sites (RMs 21.44 -1.75) in this reach were analyzed based on
the more restrictive Interior Plateau (IP) guidelines while the upper four sites (RMs 33.05-24.55)
were evaluated according to guidelines for the Eastern Corn Belt Plain (ECBP) ecoregion. Particle
size of sediments at all locations but RM 8.52 attained the desired 30% silt and clay composition.

Ohio EPA guidelines indicate “highly elevated” concentrations of aluminum (33300 mg/kg), barium
(242 mg/kg), chromium (42.3 mg/kg), copper (42.3 mg/kg), and zinc (272 mg/kg) at RM 33.05,
downstream of the Hamilton WWTP. Additionally, cadmium (1.01 mg/kg) and manganese (708
mg/kg) were considered “elevated” at the site (Ohio EPA guidelines).

Aluminum (30400 mg/kg) was ranked “highly elevated” by Ohio EPA guidelines downstream of
the Fairfield WWTP at RM 31.19 while zinc (200 mg/kg), ranked “elevated” by Ohio EPA, was
classified as “highly elevated” by Kelly and Hite. “Elevated” levels of barium (209 mg/kg),
cadmium (0.768 mg/kg), chromium (34.6 mg/kg), copper (32.4 mg/kg), and manganese (668 mg/kg)
were also detected at the site (Ohio EPA guidelines).

Per Ohio EPA guidelines, concentrations of aluminum (20200 mg/kg), arsenic (14.1 mg/kg), barium
(145 mg/kg), and manganese (541 mg/kg) were “elevated” at RM 26.21. Concentrations of
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cadmium (2.9 mg/kg) and manganese (516 mg/kg) recorded at RM 24.55, downstream of the
Fernald facility, were ranked “extremely elevated” and “elevated”, respectively, by Ohio EPA
guidelines.

Barium concentrations measured at both RM 21.44 (212 mg/kg) and RM 19.90 (243 mg/kg) were
classified “extremely elevated” by Ohio EPA guidelines. Concentrations of zinc (173 mg/kg) at
RM 21.44 and chromium (39.8 mg/kg) at RM 19.90, classified as “elevated” by Ohio EPA
guidelines, were ranked “highly elevated” by Kelly and Hite while both classification systems
ranked zinc (213 mg/kg) at RM 19.90 as “highly elevated”. Respective concentrations recorded at
RMs 21.44 and 19.90 of aluminum (30900 mg/kg and 34400 mg/kg), arsenic (14.1 mg/kg and 16.8
mg/kg), and cadmium (0.567 mg/kg and 0.612 mg/kg) were “elevated” per Ohio EPA guidelines.
Additionally, Ohio EPA guidelines indicate “elevated” concentrations of chromium (36.4 mg/kg) at
RM 21.44 while Kelly and Hite rank mercury (0.101 mg/kg) at RM 19.90 as “elevated”.

While barium (91.7 mg/kg) was the only “elevated” metal concentration observed at RM 10.70
during the survey, “highly elevated” concentrations were recorded at RMs 8.52 (152 mg/kg) and
1.75 (121 mg/kg) per Ohio EPA guidelines. Additionally, concentrations of arsenic (17.1 mg/kg) at
RM 8.52, classified as “elevated” by Ohio EPA guidelines, were ranked “highly elevated” by Kelly
and Hite. Cadmium (0.622 mg/kg) and lead (46.2 mg/kg) at RM 1.75 were considered “elevated”
per Ohio EPA guidelines.

Wolf Creek

Sediments collected from RM 16.61 and analyzed for metals during the 1995 survey attained the
desired particle size composition of at least 30% silt and clay. While no values recorded at the site
were classified as “highly elevated” or “extremely elevated” by any of the classification systems,
concentrations of aluminum (21900 mg/kg), barium (168 mg/kg), chromium (33.4 mg/kg), and
manganese (649 mg/kg) were considered “elevated” by Ohio EPA guidelines. Results may reflect
the effects of stormwater runoff from both agricultural and urban sources.

Owl Creek

Sediments collected at RM 0.17, downstream of Fraser Paper and West Carrollton Parchment,
were composed of less than 8 % silt and clay. Chromium (36.8 mg/kg) was considered “elevated”
by both Ohio EPA and Kelly and Hite guidelines. All other concentrations were classified as “non-
elevated” or “slightly elevated”. Low values may be partially attributable to the larger particle size
of sediments at the site.

Bear Creek

Sediments collected from the mouth (RM 0.01) of Bear Creek were comprised entirely of silts and
clays. All sediment metal concentrations evaluated were classified as “non-elevated” or “slightly
elevated” by applicable guidelines.
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Elk Creek

“Elevated” concentrations (Ohio EPA guidelines) of aluminum (20200 mg/kg), arsenic (13.8 mg/kg),
barium (174 mg/kg), and manganese (505 mg/kg) were observed in sediments collected from RM
3.65 of Elk Creek, upstream of Dry Run. Additionally, while not included in any of the
classification systems, the highest selenium concentration (2.48 mg/kg) of the 1995 survey occurred
at this site. Sediments at the site were composed entirely of silts and clays.

Dicks Creek

Sediments from the five sites in Dicks Creek analyzed for metals during the 1995 survey attained
the desired particle size composition of at least 30% silt and clay at all but one location (RM 3.00).
One-half (50%) of sediment metal concentrations evaluated in this tributary were ranked as “non-
elevated” or “slightly elevated” by all applicable guidelines.

Exceeding the Ontario SEL and ranked “extremely elevated” by both Ohio EPA and Kelly and Hite,
the highest zinc concentration (1360 mg/kg) of the survey was recorded at RM 3.00, downstream
of AK Steel Outfalls 003 and 015. Zinc levels, however, were excessive throughout the Dicks
Creek basin with Ohio EPA and Kelly and Hite guidelines classifying concentrations at RM 5.21
(424 mg/kg), RM 2.51 (424 mg/kg), and RM 0.93 (575 mg/kg) as “extremely elevated”. Zinc at
RM 4.70 (388 mg/kg), ranked “highly elevated” by Ohio EPA guidelines, was considered
“extremely elevated” by Kelly and Hite.

“Extremely elevated” by Ohio EPA guidelines and exceeding the Ontario SEL, the highest nickel
concentration (232 mg/kg) of the 1995 survey occurred downstream of Moraine Materials at RM
5.21. Per Ohio EPA guidelines, values remained “highly elevated” at RM 4.70 (71.1 mg/kg) before
decreasing to “elevated” at RMs 3.00 and 2.51 with respective concentrations of 58.9 mg/kg and
42.8 mg/kg.

Analysis of the sediments of Dicks Creek also revealed excessive amounts of chromium. The
concentration recorded at RM 3.00 (66.8 mg/kg) was ranked “extremely elevated” by both Ohio
EPA and Kelly and Hite while levels at RM 5.21 (44.4 mg/kg) and RM 2.51 (49.1 mg/kg) were
considered “highly elevated”. Concentrations at RMs 4.70 and 0.93 (28.8 mg/kg at both sites)
were ranked “elevated” by both classification systems.

Both arsenic and copper at RMs 5.21 and 4.70 were considered “elevated” according to Ohio EPA
guidelines with respective arsenic concentrations of 17.7 mg/kg and 13.9 mg/kg and corresponding
copper values of 34.6 mg/kg and 37.7 mg/kg.

“Highly elevated” concentrations of cadmium (1.50 mg/kg) and “elevated” concentrations of
aluminum (16500 mg/kg) and manganese (500 mg/kg) were recorded at RM 0.93 of Dicks Creek
(Ohio EPA guidelines). Additionally, cadmium (0.931 mg/kg) at RM 3.00 was considered
“elevated” by Ohio EPA guidelines.

186



MAS/1996-12-8 Great Miami River Basin TSD December 30, 1997

North Branch Dicks Creek

Sediments from both sites (RMs 0.75 and 0.01) in the North Branch of Dicks Creek were
composed of at least 30% silt and clay. The majority (75%) of evaluated sediment metal
concentrations were ranked “non-elevated” or “slightly elevated” by all applicable guidelines.

Per Ohio EPA guidelines, concentrations of aluminum (22300 mg/kg), barium (140 mg/kg),
chromium (29.0 mg/kg) and manganese (577 mg/kg) were “elevated” at RM 0.75. The
concentration of zinc (183 mg/kg) at RM 0.01, ranked “elevated” by Ohio guidelines, was
considered “highly elevated” by Kelly and Hite.

Paddys Run

Sediment samples collected from three sites (RMs 4.73, 3.27 and 2.82) in Paddys Run were
analyzed by a contract laboratory. While 89% of evaluated concentrations were ranked “non-
elevated” by applicable classification systems, results may be partially attributable to the sandy
composition and large particle size of sediments at all sites.

The concentration of cadmium at RM 3.27 (1.9 mg/kg) was ranked by Ohio EPA guidelines as
“extremely elevated” while concentrations at both RMs 4.73 (1.7 mg/kg) and 2.82 (0.97 mg/kg)
were considered “highly elevated”. Additionally, a “highly elevated” manganese concentration (865
mg/kg) was recorded at RM 4.73 (Ohio EPA guidelines).
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Figure 57  Longitudinal summary of select sediment metal concentrations in the Great Miami River
(RMs 92.65-64.72) [Upper Plot] and associated sediment particle sizes [Lower Plot]
during the 1995 survey. (*Samples from RM 66.00 were analyzed by a contract
laboratory, Ross Analytical Services.)
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Figure 58  Longitudinal summary of select sediment metal concentrations in the Great
Miami River (RMs 64.72-1.75) [Upper Plot] and associated sediment particle
sizes [Lower Plot] during the 1995 survey. (*Samples from RM 24.55 in
upper plot were analyzed by a contract laboratory, Ross Analytical Services.)
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Figure 59 Select sediment metal concentrations in the Great Miami River at RM 51.30

downstream of AK Steel Outfall 011 during the 1995 survey.
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Creek [Upper Plot] and associated sediment particle sizes [Lower Plot] during the 1995
survey.
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Figure 61 Longitudinal summary of select sediment metal concentrations in Dicks
Creek and the North Branch of Dicks Creek [Upper Plot] and associated
sediment particle sizes [Lower Plot] during the 1995 survey.
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Table 5. Concentrations (mg/kg) of metals in sediment samples collected in the Great Miami
River study area during 1995. Parameter concentrations were evaluated based on
Ohio EPA sediment reference sites, the Kelly and Hite (1984) stream sediment
classification system and the Guidelines for the Protection and Management of
Aguatic Sediment Quality in Ontario (1993).

Stream - Sediment Concentration (mg/kg dry weight)---------------------
River Mile AI-T**  As-T  Ba-T** Cd-T Cr-T  Cu-T Fe-T Pb-T

Great Miami River

92.65 135008 6.14Aa  945A (0.516Ab 18.0Ab  11.6Aa 13400Aa <17.4Aa
83.57  33300D 12.7Bc 219D  (0.927Cb 36.3Cc  36.3Ca 262008c 30.9Ab
80.65 19800C  9.09Ab 172C  0.738Bb 30.1Cc  40.3Db 18700Ab 34.9Ab
79.95 18000¢ 7.23Aa 143C  0.681Bb <25.2Aa-Bc 23 .5Ba 17400Aa <25.2Aa
77.24 8190A 2.55Aa  82.3A (0.387Aa <24.7Aa-Bc  14.8Aa 7970Aa <24.7Aa
75.86 24400D 7.09Aa  206C 1.22Dc 51.8bd  37.5Ca 20100Ab <23.9Aa
72.10 7020A 450Aa 53.2A 0.273Aa <l14.4Aa  7.76Aa 8620Aa <14.4Aa
68.30 10800A 5.32Aa 1068  0.7208b 24.0Bc  22.6Ba 11500Aa 37.2Ab
66.90 17200C  9.33Ab 138C  0.477Aa 24.5Bc  16.3Aa 17100Aa 28.6ADb
66.00L 4000A 4.2Aa  61.4A 1.6Dc 11.5Aa  22.4Ba 10100Aa 26.5Aa
64.72 13700B  8.69Ab 146C  0.756Cb 24.9Bc  36.7Ca 17200Aa 35.7Ab
52.64 130008 7.92Aa  94.2A  0.411Aa 19.3Ab  15.0Aa 13000Aa 20.3Aa
51.30 17000C  41.4EeD 285D 5.4]1Ed 93.7Ee  613EeD 207000EeD 213De
44,51 19900¢C 6.98Aa 144cC 1.22Dc 43.9Dd  22.9Ba 21000Ab <18.1Aa
34.68 285000  9.07Ab 186C  0.6998Bb 35.8Cc  30.0Ca 226008b 33.3Ab
33.05  33300D 13.4Bc 242D 1.01Cc 42.3bd  42.3Db 28000Bc 48.3Bc
31.19 304000 11.6Bc  209C 0.768Cb 34.6Cc  32.4Ca 250008c 33.5Ab
26.21 20200¢ 14.1Cc  145C  0.403Aa 23.9Bc  20.1Aa 19500Ab <22.4Aa
24.55L  11400A 6.0Aa 1178 2.9Ed 19.0Ab  25,6Ba 18600Ab 28.9Ab%
21.448  30900C 14.1Cc 212E  0.567Cb 36.4Cc  27.5Ba 25200Ac <26.6Aa-B
19.908  34400C 16.8Cc 243E  0.612Cb 39.8Cd  30.1Ba 25200Ac <29.2Aa-Bb
10.708  14000A 7.15Aa  91.7C  (0.332Ba 18.1Ab  14.0Aa 14800Aa <15.5Aa
8.528 190008 17.1Cd 152D  (0.218Aa 21.3Ab  12.9Aa 22600Ab 17.9Aa
1.758 210008  9.81Bb 121D  (0.622Cb 25.9Bc  21.2Ba 18700Ab 46.2Cc
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Table 5. Continued.

Great Miami River Basin TSD

December 30, 1997

Concentrations (mg/kg) of metals in sediment samples collected in the
Great Miami River study area during 1995, continued.

Stream  -----memmemeeeeeeee- Sediment Concentration (mg/kg dry weight)--------------------
River Mile Mg-T* Mn-T Hg-T*** Ni-T# K-T* Se-T* Zn-T
Great Miami River (continued)

92.65 26100 354Ba <0.023a <23.2A NA <1.16 60.8Aa
83.57 32700 543Ca <0.0564a <36.3A-B NA <1.82 144Cc
80.65 30800 482Ca 0.0798b <27.3A NA 1.78 141Bc
79.95 32800 369Ba 0.0750b <33.6A-B 5040 1.76 127Bc
77.24 12400 197Aa 0.0851b <32.9A-B 2470 <1.65 74.1Aa
75.86 25500 428Ba 0.129¢ <31.9AB 6400 1.75 293bd
72.10 31600 216Aa <0.0293a <19.2A 2390 1.34 49.8Aa
68.30 22600 289Aa 0.116¢ <18.8A NA 1.18 90.4Ab
66.90 34000 477Ca 0.04162 <27.2A NA 1.57 91.9Ab
66.00L 22500 283Aa 0.13¢c 8.6A 461 <0.24t 68.3Aa
64.72 29500 394Ba 0.0478a <20.7A NA 1.55 95.3Ab
52.64 30900 319Aa 0.0578a <19.3A 3380 1.35 74.9Aa
51.30 14300 393Ba 1.15e 69.3D NA 2.41 1240EeD
4451 21700 521Ca 0.103¢ <24.1A 5420 <1.20 202Cd
34.68 30000 542Ca 0.0603a <33.3A-B NA <1.66 192Cd
33.05 31400 708Ca 0.0888b <48.3A-C NA <2.41 272bd
31.19 29200 668Ca 0.05262 <43.2A-C NA <2.16 200Cd
26.21 26900 541Ca 0.0772b <29.8A-B NA <1.49 136B¢c
24.55L 27600% 516Ca <0.05a 19.3A 2230 <0.33 116Bc
21.448 24800 683Aa 0.0825b <35.5A-D NA <1.77 173Cd
19.908 20400 679Aa 0.101c <38.9A-D NA <1.94 213bd
10.708 27500 429Aa 0.05492a <20.7A-C NA 1.29 83.4Bb
8.528 22300 970Ba 0.0431a <19.8A-C NA 1.29 71.9Aa
1.758 23600 533Aa 0.0541a <18.8A-C NA 1.08 95.28Bb
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Great Miami River Basin TSD

December 30, 1997

Table 5. Continued. Concentrations (mg/kg) of metals in sediment samples collected in the
Great Miami River study area during 1995, continued.

Stream  ------memememeeeeeeee- Sediment Concentration (mg/kg dry weight)---------------------
River Mile AI-T**  As-T  Ba-T** Cd-T Cr-T Cu-T Fe-T Pb-T
Wolf Creek

16.61 21900¢C 10.1Bb 168C 0.735Bb 33.4Cc  18.9Aa 19300Ab  <33.4Aa-b
Owl Creek

0.17 120008 4.87Aa  97.4A  (0.198Aa 36.8Cc  11.3Aa 13800Aa <17.0Aa
Bear Creek

0.01 150008 8.04Ab 110B  0.193Aa <19.9Aa-b  12.6Aa 13500Aa <19.9Aa
Elk Creek

3.65 20200¢ 13.8Cc 174C  0.265Aa <26.5Aa-Cc  17.7Aa 20000Ab <26.5Aa
Dicks Creek

5.21 NA 17.7¢d NA 0.328Aa 44.4Dd  34.6Ca 18000Ab <37.1Aa-b
4.70 NA 13.9Cc NA 0.196Aa 28.8Cc  37.7Ca 18200Ab <21.8Aa
3.00 NA 8.57Ab NA  0.931¢b 66.8Ee  24.7Ba 243008Bc 57.3Bc
2.51 NA 7.98Aa NA 0.6708Bb 49.1Dd  23.6Ba 21000Ab 33.8Ab
0.93 16500C 7.89Aa 1088 1.50Dc¢ 28.8Cc  16.7Aa 19000Ab <20.1Aa
North Branch Dicks Creek

0.75 22300¢ 7.37Aa 140C  0.444Aa 29.0Cc  16.8Aa 20000Ab <22.0Aa
0.01 118008 7.74Aa  759A (0.215Aa  <15.0Aa 23.5Ba 12300Aa <15.0Aa
Paddys Run

4.73L 4520A 4.3Aa 53 7A 1.7Dc 9.3Aa  10.9Aa 11700Aa 14.7Aa%F
3.27L8 6970A 45Aa  60.9A 1.9Ec 10.1Aa  14.1Aa 14300Aa 15.6Aa,%
2.82L8 1930A 4.0Aa  595A 0.97Db 4 .4Aa 6.7Aa 6790Aa 6.6Aa,1
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Table 5. Continued

Great Miami River Basin TSD

Great Miami River study area during 1995, continued.

December 30, 1997

Concentrations (mg/kg) of metals in sediment samples collected in the

Stream  ------mm-mmmemeee Sediment Concentration (mg/kg dry weight)--------------------
River Mile Mg-T* Mn-T Hg-T*** Ni-T# K-T* Se-T* Zn-T
Wolf Creek

16.61 27900 649Ca  <(0.0732a-b <44.6A-C 6680 2.20 141Bc
Owl Creek

0.17 22600 256Aa 0.0634a <22.6A 3400 2.15 74.7Aa
Bear Creek

0.01 31900 298Aa <0.0285a <26.6A NA <1.33 65.8Aa
Elk Creek

3.65 27400 505Ca 0.0490a 35.48B 6180 2.48 68.1Aa
Dicks Creek

5.21 32100 NA <0.0665a 232ED NA NA 424Ee
4.70 NA NA <0.0321a 71.1D NA NA 388De
3.00 NA NA 0.03362 58.9C NA NA 1360EeD
2.51 NA NA 0.0481a 42.8C NA NA 424Ee
0.93 20700 500¢Ca 0.06482 <26.8A 4680 <1.34 575Ee
North Branch Dicks Creek

0.75 19800 577Ca 0.0446a <29.4A-B 6600 1.46 1428Bc
0.01 26000 376Ba 0.0272a <20.0A 3490 0.998 183Cd
Paddys Run

4.73L 14300¢ 865Da 0.04a 8.8A 681 <0.28 25.8Aa
3.27L8 17300% 618Aa <0.05a 12.3A 1230 <0.33 33.9Aa
2.82L8 21100¢% 436Aa <0.04a 5.9A 478 <0.23 17.0Aa

197



Table 5. Continued.

MAS/1996-12-8

Great Miami River Basin TSD

December 30, 1997

Great Miami River study area during 1995, continued.

Concentrations (mg/kg) of metals in sediment samples collected in the

L

Sample analyzed by contract laboratory (Ross Analytical Services); additional metals analyzed
by Ross Analytical Services include the following:

NA

**

*k*k

+H —+ *

Stream RiverMile g v | Bem | caT* | com | AgT* |NaT*| TITE | v

Great Miami River 66.00 <53" | 020 | 64000 = 44 | <058 134 | <032 | 96
2455 19" | 080 | 81400 | 69 | <006 306 <053 | 191

Paddys Run 473 37t | 038 | 63300 = 58 | 020 & 185 <044 | 93
327| <052T| 068 | 66300 | 66 | <006 | 219 <052 | 140

282 <0.37'| 039 | 104000 | 29 | <0.04 | 279 | <0.37 | 58

Compound not analyzed.

Not evaluated by Ohio EPA, Kelly and Hite (1984) or Ontario (1993).
Not evaluated by Kelly and Hite (1984) or Ontario (1993).

Not evaluated by Ohio EPA.

Not evaluated by Kelly and Hite (1984).
Spiked sample recovery not within control limits.
Duplicate analysis not within control limits.

Ohio EPA Guidelines:

A

m O O @

Non-elevated
Slightly elevated
Elevated

Highly elevated
Extremely elevated

Ohio EPA sediment guidelines are based on ecoregions. River miles 21.44 - 1.75 of the Great Miami River

Kelly and Hite Guidelines:

a

® O O T

Non-elevated
Slightly elevated

Elevated

Highly elevated

Extremely elevated

Ontario Guidelines:

D 3 severe effect level (SEL)

mainstem and Paddys Run river miles 3.27 and 2.82 are evaluated based on guidelines for the Interior Plateau

(IP) ecoregion; remaining sites are evaluated based on guidelines for the Eastern Corn Belt Plain (ECBP)

ecoregion. (Given that aluminum guidelines for sites in the IP ecoregion are not available, aluminum

concentrations at these sites were evaluated based on statewide guidelines.)
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Sediment Organics (Appendix Table A-4, A-5, and A-6)

Great Miami River (Dayton to Middletown: RMs 92.65 - 57.55)

Sediments from nine sites in the upper segment of the mainstem were analyzed for semivolatile
and volatile organic compounds, pesticides and PCBs. While all concentrations of organic
compounds at RM 92.65 and the majority of values recorded at RM 72.10 were less than
minimum detection limits, results may be influenced by the large sediment particle sizes at these
sites.

Eight of the nine polynuclear aromatic hydrocarbons (PAHSs) (38 of 43 detections) observed at
various locations in this segment of the mainstem were evaluated by Ontario guidelines. All
concentrations evaluated exceeded applicable LELs. Fluoranthene and pyrene, the most
frequently detected compounds in the reach, were observed at seven of the nine sites.

Bis (2-ethylhexyl) phthalate was detected at RM 80.65 (1.0 mg/kg) and RM 79.95 (0.8 mg/kg)
while pentachlorophenol was observed at RM 75.86 (3.7 mg/kg), downstream of the Dayton
WWTP. Additionally, toluene (0.2 mg/kg) was recorded downstream of Wolf Creek at RM
79.95.

The organochlorine pesticides dieldrin and delta-hexachlorocyclohexane were detected at RMs
80.65, 79.95, and 72.10 while methoxychlor was recorded at RMs 79.95 (29 ug/kg) and 75.86
(7.8 pag/kg). The highest concentrations recorded during the survey for dieldrin (67 pg/kg) and
delta-hexachlorocyclohexane (22 pg/kg) occurred downstream of Wolf Creek at RM 79.95. Kelly
and Hite guidelines ranked concentrations of dieldrin at this site and RM 80.65 (37 pg/kg) as
“extremely elevated” while a “highly elevated” concentration was recorded at RM 72.10 (16
pg/kg). All dieldrin concentrations exceeded the Ontario LEL.

Polychlorinated biphenyls (PCBs) were detected at five sites (RMs 75.86, 68.30, 66.90, 66.00,
and 64.72) in this reach of the mainstem. Ranked “extremely elevated” by Kelly and Hite and
exceeding the Ontario LEL, the highest total PCB concentration recorded in the entire mainstem
(1650 pg/kg) occurred downstream of the West Carrollton WWTP at RM 68.30. “Highly
elevated” concentrations (Kelly and Hite) were also recorded downstream of the Dayton WWTP
at RM 75.86 (870 pg/kg) and at RM 64.72 (409 ug/kg), downstream of the Mound Overflow
Creek and Miamisburg WWTP. Values at both sites also exceeded the Ontario LEL.
Additionally, while total PCBs recorded at RM 66.90 (100 pg/kg) exceeded the Ontario LEL and
concentrations at RM 66.00 (67 g/kg) were below the LEL, values at both sites were considered
“elevated” per Kelly and Hite.

Great Miami River (Middletown to Hamilton: RMs 55.14 - 34.68)

Sediments from four sites (RMs 52.64, 51.30, 44.51, and 34.68) in the middle reach of the
mainstem were analyzed for organic compounds. Concentrations of all 17 PAHs detected in
sediments at RM 51.30, downstream of AK Steel Outfall 011, were the highest observed during
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the 1995 survey. Concentrations of anthracene (31.0 mg/kg) and fluorene (31.4 mg/kg) exceeded
Ontario SELs, while benzo [A] anthracene (35.8 mg/kg), benzo [A] pyrene (19.8 mg/kg), benzo
[GHI] perylene (19.1 mg/kg), chrysene (20.0 mg/kg), dibenzo [A,H] anthracene (9.5 mg/kg),
fluoranthene (83.2 mg/kg), indeno [1,2,3-CD] pyrene (19.1 mg/kg), phenanthrene (63.8 mg/kg),
and pyrene (64.0 mg/kg) exceeded Ontario LELs. Additionally, while not evaluated by Ontario
guidelines, acenaphthene (10.7 mg/kg), acenaphthylene (6.1 mg/kg), benzo [B&K] fluoranthene
(37.7 mg/kg), dibenzofuran (8.2 mg/kg), 2-methylnaphthalene (7.6 mg/kg), and naphthalene (4.0
mg/kg) were also detected at the site.

PAHSs detected at RMs 44.51 and 34.68 included concentrations of fluoranthene (0.8 mg/kg and
0.9 mg/kg, respectively) and pyrene (0.7 mg/kg at both sites) above the Ontario LELS.
Additionally, benzo [B&K] fluoranthene was detected at both sites. Fluoranthene was also
detected at RM 52.64 (0.6 mg/kg), but remained below the Ontario LEL.

“Highly elevated” (Kelly and Hite) concentrations of total DDT (51 ug/kg) and dieldrin (19
pa/kg) were recorded at RM 44.51, downstream of the LeSourdsville WWTP. Values at the site
exceeded Ontario LELSs for dieldrin, total DDT, and mirex (13 pg/kg). Delta-
hexachlorocyclohexane (11 pg/kg) was also detected at the site. (As noted previously, runoff
from miscellaneous trash adjacent to a small drainage swale immediately upstream of this site
may impact results.) Additionally, concentrations of dieldrin (9.4 ug/kg) at RM 52.64
(“elevated” per Kelly and Hite) and alpha-hexachlorocyclohexane (26 png/kg) at RM 51.30
exceeded Ontario LELs. No PCBs were detected in sediments from this segment of the river.

Great Miami River (Hamilton to the Ohio River: RMs 33.05 - 1.75)
Sediments collected from nine sites in the lower segment of the Great Miami River were analyzed
for organic compounds.

Five of the six PAHSs (13 of 19 detections) recorded at various locations in this segment of the
mainstem were evaluated by Ontario guidelines. All concentrations evaluated exceeded applicable
LELs. The most frequently detected compounds, fluoranthene and benzo [B&K] fluoranthene,
were observed at six of the nine sites.

Bis (2-ethylhexyl) phthalate was detected at RM 33.05 (0.8 mg/kg) and RM 1.75 (0.9 mg/kg).
Phenolic compounds observed in the reach included pentachlorophenol at RMs 26.21 and 1.75
(1.4 mg/kg and 1.2 mg/kg, respectively) and 3&4 methylphenol at RMs 33.05, 31.19, and 19.90
(2.1 mg/kg, 2.1 mg/kg, and 7.2 mg/kg, respectively).

Organochlorine pesticides, detected in the lower reach at only three sites, included concentrations
of delta-hexachlorocyclohexane (14 pg/kg) at RM 33.05, dieldrin (60 pg/kg) at RM 31.19, and
gamma-hexachlorocyclohexane (8.3 pg/kg) at RM 1.75. Dieldrin was considered “extremely
elevated” by Kelly and Hite guidelines, while both dieldrin and gamma-hexachlorocyclohexane
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exceeded Ontario LELSs.

PCBs were detected in sediments collected from two of the nine sites in this segment of the
mainstem. Total PCBs decreased from 193 ug/kg recorded upstream of Chevron Oil at RM 10.70
to 70 pug/kg at RM 8.52, downstream of Chevron Oil. Results may reflect the effects of the larger
sediment particle size at RM 8.52. (As previously noted, contaminants adhere more readily to
finer depositional particles.) Values at both sites, ranked “elevated” by Kelly and Hite, exceeded
Ontario LELSs.

Wolf Creek

Sediments from two sites on Wolf Creek (RMs 16.61 and 0.01) were analyzed for organic
compounds. As noted previously, sediments at RM 16.61 attained the desired 30% silt and clay
composition. While particle size was not analyzed at RM 0.01, field notes indicate that
sediments at the site were composed predominately of sand.

Eight PAH compounds were detected at RM 16.61, while ten PAHs were recorded at the mouth
(RM 0.01). All concentrations evaluated by Ontario guidelines exceeded applicable LELS.
Additionally, bis (2-ethylhexyl) phthalate was detected at both sites at a concentration of 1.2
mg/kg. Other compounds detected included 3&4 methylphenol (7.7 mg/kg) at RM 16.61 and
toluene (0.3 mg/kg) at RM 0.01.

The concentration of dieldrin (49 pg/kg) at RM 0.01, ranked “extremely elevated” by Kelly and
Hite, also exceeded the Ontario LEL. Endrin aldehyde (8.5 pg/kg) and delta-
hexachlorocyclohexane (22 pg/kg) were also detected at the mouth while methoxychlor (31 pg/kg)
was recorded upstream at RM 16.61. PCBs were not detected at either location.

Owl Creek

Although sediments collected from RM 0.17 of Owl Creek were comprised of less than 8% silt
and clay (well below the desired composition of 30% silt and clay), concentrations of nine PAH
compounds exceeded minimum detection limits at the site with all evaluated concentrations above
applicable Ontario LELs. Bis (2-ethylhexyl) phthalate (0.8 mg/kg), 3&4 methylphenol (1.5
mg/kg), and methoxychlor (12 pg/kg) were also detected at the site. “Highly elevated” per Kelly
and Hite guidelines, the concentration of total PCBs (240 ug/kg) also exceeded the Ontario LEL.

Bear Creek
No organic compounds were detected in sediments collected from RM 0.01 of Bear Creek during
the survey.

Dicks Creek

Sediments from five sites on Dicks Creek were analyzed for organics. While not evaluated by
Ontario guidelines, the highest concentration of bis (2-ethylhexyl) phthalate recorded during the
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1995 survey occurred downstream of Moraine Materials at RM 5.21 (7.7 mg/kg). Additionally,
di-n-butyl phthalate (1.6 mg/kg) was detected at RM 4.70. While no PAH compounds were
detected at RMs 5.21 and 4.70, as many as nine PAHSs (22 total detections) were observed in
sediments collected from the remaining three downstream sites (RMs 3.00, 2.51, and 0.93). All
evaluated PAH concentrations exceeded applicable Ontario LELSs.

Pesticides were detected in sediments collected from RM 3.00 and included delta-
hexachlorocyclohexane (6.1 pg/kg) and methoxychlor (7.4 pg/kg).

The highest PCB (total) concentrations of the 1995 survey were recorded downstream of AK
Steel at RM 2.51 (18330 pg/kg) and RM 0.93 (14300 pg/kg). Values at both sites, ranked
“extremely elevated” by Kelly and Hite, also exceeded Ontario SELs. The source of these
excessive PCB levels is currently being investigated.

North Branch Dicks Creek

Sediments from two sites (RMs 0.75 and 0.01) on the North Branch of Dicks Creek were
analyzed for organics. Five of the six PAH compounds detected at RM 0.75 were evaluated by
Ontario guidelines and exceeded applicable LELs. Bis (2-ethylhexyl) phthalate (0.7 mg/kg) was
also detected at this site. No volatile or semivolatile compounds were detected at RM 0.01.

Dieldrin concentrations at RM 0.75 (35 pg/kg) and RM 0.01 (14 pg/kg), respectively
ranked*“extremely elevated” and “ highly elevated” by Kelly and Hite, also exceeded Ontario
LELs. Additionally, delta-hexachlorocyclohexane (19 pg/kg) was detected in sediments collected
from RM 0.75. PCBs were not detected at either location.

Sediment Radionuclides

DOE Mound

Radiological parameters in sediment were compared with the Mound Recreational Soil/Sediment
Guideline Values (GV) and background values. The GV were developed by the Mound plant
using the United States Environmental Protection Agency guidance Risk Assessment Guidance
for Superfund (RAGS): Volume 1 - Human Health Evaluation Manual, Part B - Development of
Risk-Based Preliminary Remediation Goals (USEPA 1991). These GV represent a Target Excess
Individual Lifetime Cancer Risk (TR) of 1X10-6. Background values were taken from Remedial
Investigation Report for Operable Unit 5 (USDOE Fernald 1995).

Levels of some radionuclides in sediment were elevated (two to three times background) in the
Overflow Creek and in the Great Miami River downstream of the Overflow Creek (Figure 63a).
The elevated levels of Uranium 233/234, Uranium 238, and Thorium 230 in the Great Miami
River downstream of the Overflow Creek may be attributable to the Hutchings power plant.
This sampling station was located at the impoundment adjacent to the power plant and the levels
of radionuclides found there were consistent with levels found in sediments of fly ash piles. No
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radiological parameters exceeded or approached the Mound Recreational Soil/Sediment Guideline
Value. The Overflow Creek receives part of its flow from Mound NPDES outfall 002. In 1997 a
groundwater pump and treatment system for removal of volatile organic chemicals began
discharge to the Overflow Creek. The sediments of the Miami-Erie Canal upstream of the
Overflow Creek is undergoing remediation for Plutonium contamination.

DOE Fernald

Radiological parameters in sediment were compared with the final remediation levels (FRL) taken
from Operable Unit 5 Record of Decision (USDOE Fernald 1995) and background values found
in the Site Environmental Report (USDOE Fernald 1996), and Remedial Investiga