Midwest Biodiversity Institute

EVA D ot b0, Box 21561

Columbus, OH 43221-0561

Biological and Habitat
Assessment of the Great

Miami River 2018
Montgomery County, Ohio

Midwest Biodiversity Institute
P.O. Box 21561
Columbus, OH 43221-0561

Peter A. Precario, Executive Director
Jim Lane, Board President



Midwest Biodiversity Institute (MBI). 2019. Biological and Habitat Assessment of the Great
Miami River 2018. Montgomery County, Ohio. MBI Technical Report 2019-3-1. Report
to University of Dayton. Dayton, OH. 16 pp. + appendices.



MBI Great Miami River Biological & Habitat Assessment March 31, 2019

Biological and Habitat Assessment of the Great Miami River 2018

Montgomery County, Ohio

MBI Technical Report 2019-3-1

March 31, 2019

Submitted by:

Midwest Biodiversity Institute
P.O. Box 21561
Columbus, Ohio 43221-0561
Chris Yoder, Research Director
cyoder@mwbinst.com

Submitted to:

University of Dayton
Department of Biology
UD Vivarium
300 College Park, 45469-2320
Jeff Kavanaugh, Director
jkavanaughl@udayton.edu



mailto:cyoder@mwbinst.com
mailto:jkavanaugh1@udayton.edu

MBI Great Miami River Biological & Habitat Assessment March 31, 2019

Table of Contents

ACKNOWLEDGEMENTS ..ottt sttt ne e s et e e e e n e sareene e iii
PROJECT DESCRIPTION ...ttt ettt ettt ettt ettt e b e s ae e et esateebeesabeenbeesneeenneas 1
STATEMENT OF OBJECTIVES — GREAT MIAMI RIVER BIOASSESSMENT ...........ccceiiiinniiinieaieenne 1
Credible Data REQUIFEMENTS ............ooiiiiiiiiie et e e e e e e e s e e e e e e e e e e e neraeeees 2
LYoo ] 1 OO PP P P TTTP P UPPPPPRt 2
Intensive POlIUtiON SUIVEY DESIZN.........ccocvriiiiiiiiiiceeeee e e e e et eeeeeeeeas 2
DESCRIPTION OF POINT AND NONPOINT SOURCES .........cccccooiieiieniinieenneeiee e 4
PARAMETER COVERAGE ..........oooiiiiieiieeeect ettt nees 4
FIELD SAMPLING & DATA ANALYSIS METHODS...........oooiiiiiiiiietieete e 5
BiolOogIiCal METROMS ............eiiiiiiiii e s e e s a e e s s abeeeeenaes 5
FiSP IMETROGS ............c...eeiiiiiieieeee ettt ettt e et e s b e s bt e s e e 5
Macroinvertebrate MEtRO S ......................coccoeiiiiiiiiiiiiiiiiieece e 5
Habitat ASSESSIMENT .........ooiiiiiiii e e 6
(D1 WY T o F ¥ =T 4 1= o | SN 6
RESULTS AND DISCUSSION ..ottt st sse e s r e smneeneesneeenees 6
List of Tables

Table 1. Great Miami River mainstem sampling sites showing Ohio EPA basin-river codes, river
mile (RM), Ohio EPA sampling year, Ohio EPA site code, drainage area, UTM
coordinates, and a geographical description of each location. .............ccouueeeeeeeeeecccnnnnnn. 3

Table 2. Aquatic life use attainment status based on IBl, Miwb, and ICI results for fish and
macroinvertebrates in the Great Miami River in Dayton, OH for sampling by MBI (2017
and 2018) and Ohio EPA (2010, 1995, 1989, and 1980). ...........euuveeeeeeevviveveneeeeiieceivnnnnn, 7

Table 3. Waterbody use designations for the Great Miami River mainstem. Designations based
on the 1978 and 1985 standards for which results of a biological field assessment are
since available are inidicated with a “+”. A delta (M) indicates new
recommendation(s) based on the findings of this report. ............ccccceevvvveeeeeeeeieecrivnnnn. 14



MBI Great Miami River Biological & Habitat Assessment March 31, 2019

List of Figures

Figure 1. Map of the Great Miami River mainstem showing the five Great Miami River
mainstem sampling locations sampled in 2018. These approximate the center point
of the 0.5 km electrofishing zone. Artificial substrates were set within or immediately
adjacent to the electrofiSNiNG ZONES. ...........coccevvveeeeeeeeiieiiiiieeeeeeeeeeiesireeeee e e e s eenerreeees 3

Figure 2. Qualitative Habitat Evaluation Index (QHEI) scores showing good and modified

Habitat attributes at sites in the Great Miami River in 2018/17, 2010. 1995, 1989, and
1980. Color code legend: yellow — altered; orange — moderately altered; red —
SEVEIEIY QITEIEU. ... e e e e e e e e e e e e ssbbaraeeaeeeeas 10



MBI Great Miami River Biological & Habitat Assessment March 31, 2019

ACKNOWLEDGEMENTS

This project was made possible by support from the Miami Conservancy District (MCD) to the
University of Dayton and MBI research funds. Dr. Jeffrey Kavanaugh, University of Dayton,
provided partial funding support and technical and logistical support with the planning and field
sampling in 2017 and 2018. University of Dayton students Madeline Norman, Madison
Conway, Maryna Porter, Hannah Scharf, Sarah Anderson, and Suzanne Lowes provided
assistance with fish and macroinvertebrate data collection in 2017 and 2018. Chris O. Yoder,
MBI, coordinated and edited this report. Matt Sarver and Lon Hersha both of MBI served as the
Level 3 Qualified Data Collectors (QDC) fish field crew leaders with crew members John Dattilo,
Zach Alley, and Justin England. Jack Freda, MBI, served as the Level 3 QDC macroinvertebrate
crew leader assisted by Alex Roller-Knapp. Vickie Gordon, MBI, provided data management
support and Ed Rankin, MBI, provided data analysis support. Allison Boehler and Emily
Frechette, MBI, provided administrative support.



MBI Great Miami River Biological & Habitat Assessment March 31, 2019

PROJECT DESCRIPTION

The Midwest Biodiversity Institute (MBI) conducted a biological and habitat assessment of the
Great Miami River mainstem at five sites within the City of Dayton in 2018. A Level 3 Project
Study Plan (PSP) that describes the spatial and temporal sampling design and the indicators and
parameters that were collected was submitted to and approved by Ohio EPA (MBI 2018). The
PSP described the biological sampling methods for fish and macroinvertebrate assemblages and
habitat assessment that were employed. As a result the biological and habitat assessment was
accomplished in conformance with Level 3 specifications of the Ohio Credible Data Law (OCDL)
(ORC6111.5) and OCDL rules (OAC 3745-4) making the data eligible for reevaluating the current
Warmwater Habitat (WWH) Use designation and aquatic life use attainment status for the
Great Miami River mainstem which is the major objective of this study.

The sampling design employed a targeted-intensive pollution survey. This survey design has
been widely employed by Ohio EPA since 1979 to fulfill multiple management purposes and
goals in addition to the determination of the existing status of the extant biological
assemblages and their relationship to chemical, physical, and biological stressors. The 2018
survey included five sites, each of which were previously sampled by Ohio EPA and which
provided new data about current conditions in the Great Miami River following the removal of
the Tait Station Dam in 2018 and the construction of two kayak chutes, one as a modification of
the Monument Street Dam, in 2017.

STATEMENT OF OBJECTIVES — GREAT MIAMI RIVER BIOASSESSMENT

The results and analysis of the Great Miami River bioassessment were intended to accomplish
the following:

1. Evaluate the appropriateness of the existing WWH aquatic life use designation and
make recommendations for any changes to that designation.

2. Provide pre-dam removal/modification data upstream and downstream from the Tait
Station and Downtown Dayton Dams.

3. Evaluate the 2018 results against prior biological surveys conducted by MBI (2017) and
Ohio EPA (1980, 1989, 1995, 2010); and,

4. Determine the aquatic life status of the Great Miami River mainstem in quantitative
terms, i.e., not only if the waterbody is impaired, but the spatial extent and severity of
any impairments and their respective departures from established criteria.

To meet these objectives MBI developed the data generated by methods and implementation
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consistent with the Ohio Credible Data Law (ORC 6111.51) and regulations (OAC 3745-4).
Credible Data Requirements

In order to accomplish two of the key planned uses of the data and subsequent analyses, the
data and information must be obtained in conformance with the provisions of the Ohio
Credible Data Law (ORC 6111.51). Under the regulations that govern the Credible Data
program at Ohio EPA, data and analyses must be performed by and under the direction of Level
3 Qualified Data Collectors (OAC 3745-4) for certain purposes. An important project objective is
to evaluate the attainability of aquatic life uses and determine the attainment status of the
Great Miami River. As such, the sampling and analysis conducted conformed to these
requirements under an approved Level 3 PSP.

Scope

The Great Miami River study area extended downstream from the Island Park Dam
impoundment to downstream from the Tait Station Dam in Dayton, OH. This included five
sites located over approximately six miles of the Great Miami River mainstem. The Great Miami
River mainstem in the vicinity of the project area in Dayton has historically been impacted by
urban stormwater discharges, riparian encroachment (mowed levees), and habitat
modifications in the form of run-of-river low head dam impoundments. Unique to many other
large Ohio municipalities, the sanitary sewer system is separated with no combined sewer
overflows discharging to the study area. Also, there are no major flow diversions for public or
industrial water uses as is common in the urbanized segments of many other Ohio large rivers.
Significant supplies of groundwater located along both Mad River and the Great Miami meet
the water supply needs of the Dayton metropolitan area.

Intensive Pollution Survey Design

The delineation of sampling locations in the Great Miami River positioned sites upstream and
downstream from each of the existing and modified dams (Figure 1). Sampling sites were
located at prior Ohio EPA locations as much as was possible and are described with site
coordinates, Ohio EPA stream and basin codes, Ohio EPA river mile index, and a geographical
description (Table 1). A map of the study area and sites appears in Figure 1. The Island Park
Dam impoundment was sampled by MBI in 2017 only. Some of the data from the 2017
electrofishing sites located further downstream were not included due to concerns about
sampling effectiveness. All of the 2018 data was deemed to be acceptable for Level 3 purposes.
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Table 1. Great Miami River mainstem sampling sites showing Ohio EPA basin-river codes, river mile (RM), Ohio EPA sampling year, Ohio EPA site
code, drainage area, UTM coordinates, and a geographical description of each location.

BASIN|STREAM RIVER RM |OEPA DATE| Site_ID |DRAIN. AREA|LATITUDE|LONGITUDE LOCATION DESCRIPTION
14 001 |Great Miami River| 81.6 2009 GMRB25 1853 39.7722 | -84.1899 |Downstream Island Park Dam - upstream Mad River
14 001 |Great MiamiRiver| 81.1 2010 GMRB25 2511 39.7647 | -84.1944 |Upstream Downtown Dayton Dam - between I-75 and Main Street
14 001 |Great Miami River| 79.9 1995 HO9W?72 2583 39.7523 | -84.1989 |Upstream U.S. 35, downstream Wolf Creek
14 001 |Great MiamiRiver| 77.9 1989 HO9W02 2589 39.7303 | -84.2019 |Upstream Tait Station Dam - river left ust. |-75
14 001 |Great Miami River| 76.9 1995 GMRB23 2591 39.7269 | -84.2252 |Upstream Dayton WWTP

Great Miami River WA ) e B oo
2018 Mainstem Sampling Locations ; s >y Sampling Locations

Figure 1. Map of the Great
Miami River mainstem
showing the five Great
Miami River mainstem
sampling locations sampled
in 2018. These
approximate the center
point of the 0.5 km
electrofishing zone.
Artificial substrates were
set within or immediately
adjacent to the
electrofishing zones.

!
™ ¥

Google Earth
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DESCRIPTION OF POINT AND NONPOINT SOURCES

Significant stressors in the 2018 Great Miami River study area included nonpoint sources in the
form of urban runoff via numerous stormwater outfalls, habitat alterations from riparian
modifications, and three run-of-river low head dams (Table 2). There are no permitted point
sources with any potential to affect water quality in the 2018 study area. The Dayton WWTP
discharges approximately two miles downstream from the DP&L Tait Dam and there are no
combined or sanitary sewer overflows. The DP&L Tait Dam was removed prior to and during
the 2018 sampling and the Monument Street Dam was modified as a kayak chute which
reduced the upstream impoundment. A new kayak chute was added 0.5 miles upstream. The
Steele Dam at Island Park forms an impounded reach in the upstream portion of the study area.

Table 2. List of major modifications that occur in the 2018 Great Miami River study area.

Stream/River River Mile(s) Facility/Source(s)

Great Miami R. 82.2 Steele (Island Park) Dam

Great Miami R. 81.3 Kayak Chute (constructed in 2017)

Great Miami R. 80.8 Monument Street Dam (modified in 2017)
Great Miami R. 77.5 DP&L Tait Station Dam (removed 2018)

Nonpoint sources in the basin upstream from Dayton are typical of the Loamy, High Lime Till
Plains subregion (55b) of the Eastern Corn Belt Plains ecoregion within which the 2018 study
area lies. This subregion is glaciated with level to rolling glacial till plains with moderate-low
gradient streams, end moraines, and glacial outwash landforms. Geologically it consists of
loamy, high lime, late-Wisconsinan glacial tills with glacial outwash and scattered loess
overlying Paleozoic carbonates and shale bedrock. The potential natural vegetation is
comprised of beech and oak-sugar maple forests on end and ground moraines and elm-ash
swamp forests in valley bottoms. Current land uses upstream from Dayton include a mosaic of
corn, soybean, and livestock farming with scattered beech-maple and pin oak and swamp white
oak woodlands. Urban-industrial activity occurs in the municipalities (Woods et al. 1995).

PARAMETER COVERAGE

The 2018 study focused on the collection of biological and habitat data. Biological sampling
produced fish relative abundance and macroinvertebrate taxa and organism density data.
Habitat data consisted of the Qualitative Habitat Evaluation Index (QHEI) adapted for large,
non-wadeable rivers. Field parameters included temperature, dissolved oxygen, pH, and
conductivity collected at each electrofishing site. The biological and habitat locations were



MBI Great Miami River Biological & Habitat Assessment March 31, 2019

denoted by Ohio EPA river mile index (RMI), GPS coordinates, and a description of each location
(Table 1).

FIELD SAMPLING & DATA ANALYSIS METHODS
Biological Methods

Biological sampling for fish and macroinvertebrate assemblage data followed established
protocols of the Ohio EPA (1989; 2015) for large rivers. Biological and habitat sampling adhered
to the Ohio EPA summer-early fall index periods of June 16-October 15 for fish and
macroinvertebrates. Data summaries and data sheets appear in the Appendices.

Fish Methods

Fish sampling methods followed Ohio EPA specifications for boatable sites (Ohio EPA 1989,
2015). The application of this method has been well established for the mainstem of the Great
Miami River by prior Ohio EPA surveys in 1980, 1989, 1995, and 2010. Fish were field
processed by Level 3 QDCs for the fish community and habitat specialties. The retention of
voucher specimens followed the requirements of the Level 3 PSP and Ohio EPA (1989; 2015). In
addition to the baseline relative abundance data (counts, biomass, and species identifications)
specified in Ohio EPA (1989, 2015), the identification and enumeration of DELT anomalies (Ohio
EPA 1996) was also included. All fish results including the Index of Biotic Integrity (IBI) for
boatable sites, the Modified Index of Well-Being (MIlwb), and species relative abundance data
by sampling date and for the overall study area appear in Appendix A.

Macroinvertebrate Methods

Macroinvertebrate sampling methods likewise followed Ohio EPA (1989; 2015) using the
modified Hester-Dendy (HD) artificial substrate method as the principal method. Artificial
substrates were deployed over a six-week colonization period during August 15-October 10 and
17, 2018, the latter being extended due to recurring elevated flows in October. A qualitative
dip net/hand pick method that included a visual estimation of relative abundance was also
employed at the time of HD retrieval. Macroinvertebrate laboratory procedures followed Ohio
EPA (1989, 2015) methods and keys (Ohio EPA 2015). For the artificial substrates laboratory
processing included the production of a sample by the disassembly and cleaning of the
individual plates and subsampling procedures followed by Ohio EPA (1989, 2015). Taxonomic
resolution at the lowest practicable resolution for the common macroinvertebrate assemblage
groups such as mayflies, stoneflies, caddisflies, midges, and crustaceans was accomplished in
keeping with the practices of Ohio EPA (1989, 2015) and as required for calculation of the
Invertebrate Community Index (ICl, Ohio EPA 1987). Voucher specimens and a reference
collection are also maintained by MBI and as required by the Level 3 PSP. Execution of all field
sampling and laboratory processing was accomplished by a Level 3 QDC for the macro-

5
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invertebrate sampling, data analysis, and taxonomy specialty. All macroinvertebrate results
including the ICl and taxa relative abundance at each site appear in Appendix B.

Habitat Assessment

The QHEI (Rankin 1989, 1995; Ohio EPA 2006) was used as the principal aquatic habitat
assessment methodology for the Great Miami River mainstem. The protocol is accomplished as
part of the fish assemblage methodology in order to produce the data quantity and quality
required by the Level 3 PSP (MBI 2018). This was performed by the Level 3 QDCs for the fish
community and habitat specialty. QHEI data is needed not only for assessing the quality of
available habitat, but also for its role in assessing aquatic life use attainability. All QHEI data
and the field sheets appear in Appendix C.

Data Management

All data was managed by MBI in internal databases that permit ready access and analysis.
Biological and habitat data are stored in a routine based on the Ohio ECOS format that MBI
uses for all data management tasks and it is readily transferable to the Ohio EPA EA3 system.
Biological data analysis included the calculation of the fish IBI and Mlwb and their
accompanying attributes to determine the condition of the fish assemblage at each site.
Habitat data was analyzed using the QHEI and the QHEI attributes matrix to aid in assessing any
habitat changes through time.

RESULTS AND DISCUSSION

The status of aquatic life uses in Ohio is based on the biological criteria found in the Ohio WQS
(OAC 3745-1-07; Table 1) for both the fish and macroinvertebrate assemblages. The results are
summarized in an “attainment” table for each site sampled across all years in the format shown
in Table 2. The current use designation for the Great Miami River in the 2018 study area is
Warmwater Habitat (WWH). The aquatic use designations that currently apply in the Great
Miami River Basin are found in OAC 3745-1-21 and the WWH designation presently applies
downstream from the CSX railroad bridge at RM 84.5. Upstream of that point the Exceptional
Warmwater Habitat (EWH) use designation applies to all except a few disjunct segments of the
mainstem to Quincy, OH. One of the primary goals of the 2018 study is to evaluate the status
of the WWH use designation with regard to improved habitat and connectivity with the
removal and modification of dams and kayak chutes in downtown Dayton. The aquatic life use
attainment status was assessed for both the current WWH use and for EWH simultaneously in
Table 2. If WWH was not attained then we did not record the obvious non-attainment of EWH.
All years of data that bracketed the reach of the mainstem from the Steele (Island Park) dam
impoundment (RM 82-84) to just upstream from the Dayton WWTP (RM 76.2) was included in

6
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Table 2. Aquatic life use attainment status based on IBI, MIwb, and ICI results for fish and macroinvertebrates in the Great
Miami River in Dayton, OH for sampling by MBI (2017 and 2018) and Ohio EPA (2010, 1995, 1989, and 1980).

River Mile Year IBI Miwb ICI QHEI Attainment Status Comment

Great Miami River — MBI 2017/2018

82.70 2017 34* 7.2%* -- 51.0 Fails WWH Steele Dam Impoundment (Island Park)

81.80 2018 51 9.8 54 77.0 Full EWH Dst. Steele Dam; Ust. Mad River

81.10 2018 51 9.5 48 72.5 Full EWH Dst. Mad River; Main Street

79.50 2018 51 104 48 80.0 Full EWH Dst. U.S. 35

77.90 2018 54 10.3 54 79.0 Full EWH Former DP&L Tait Dam Impoundment

76.80 2018 54 10.1 40 74.5 | Full WWH; Partial EWH | Dst. Broadway Street; Ust. Dayton WWTP
Great Miami River — Ohio EPA 2010

81.10 2010 44 8.7 E 48.0 Full WWH Ust. Downtown Dam (Salem Ave.)

78.90 2010 54 10.0 46 62.0 Full EWH Ust. DP&L Tait Impoundment (Stewart St.)

77.30 2010 52 9.8 42 72.8 Full EWH (™ for ICI) Dst. DP&L Tait Dam (Broadway Street)
Great Miami River — Ohio EPA 1995

83.30 1995 32* 8.5 -- 44.0 (Partial WWH) Steele Dam Impoundment (Island Park)

82.20 1995 52 9.9 42 66.0 Full EWH (™ for ICI) Dst. Steele Dam

80.70 1995 51 9.5 38 74.0 Full WWH; Partial EWH | Dst. Monument Ave.

79.90 1995 55 9.1 38 71.5 Full WWH; Partial EWH | Dst. Wolf Creek (Fifth Street)

78.10 1995 42 8.3™ -- 42.5 (Full WWH) Dst. Industrial discharges (impounded)

77.10 1995 38m™ 8.9 -- 44.0 (Full WWH) DP&L Tait Dam Impoundment

76.90 1995 45 9.0 44 75.0 Full EWH (™ for all) Dst. DP&L Tait Dam
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Table 2. Aquatic life use attainment status based on IBI, MIwb, and ICI results for fish and macroinvertebrates in the Great
Miami River in Dayton, OH for sampling by MBI (2017 and 2018) and Ohio EPA (2010, 1995, 1989, and 1980).

Great Miami River — Ohio EPA 1989

82.90 1989 32* 8.4™ -- 36.0 (Partial WWH) Steele Dam Impoundment (Island Park)
82.20 1989 39m 9.3 - 50.0 (Full WWH) Dst. Steele Dam
80.40 1989 47 9.7 50 68.0 Full EWH Dst. Monument Ave.
80.10 1989 50 9.7 46 70.5 Full EWH Dst. Wolf Creek
77.90 1989 34* 8.5 -- 53.0 (Partial WWH) DP&L Tait Dam Impoundment
76.90 1989 35%* 9.5 50 61.5 Partial WWH Dst. DP&L Tait Dam
Great Miami River — Ohio EPA 1980
83.30 1980 27* 7.6* -- 57.0 (Fails WWH) Steele Dam Impoundment (Island Park)
81.10 1980 21%* 8.7 34" -- Fails WWH Dst. Steele Dam
80.70 1980 33* 8.7 32 56.0 Partial WWH Dst. Monument Ave.
78.10 1980 34* 8.2"™ 26* - Partial WWH DP&L Tait Dam Impoundment
77.10 1980 26* 6.5* 40 59.0 Partial WWH Dst. DP&L Tait Dam
Biological Criteria — E. Corn Belt Plains Ecoregion
Index WWH EWH MWH-|
IBI — Boat 42 48 26
Mlwb - Boat 8.5 9.6 6.4
ICl 36 46 22
ICI Narrative G! E? F

* significant departure from biocriterion (<4 IBI units; <0.5 Mlwb units).
non-significant departure from biocriterion (>4 IBl units; >0.5 MIwb units).

ns

1 G- Good = WWH; E = Exceptional; F = fair; P = Poor; VP = Very Poor

March 31, 2019
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Table 2. Both the fish and macroinvertebrate assemblages fully met the EWH biocriteria at four
of the five sites sampled in 2018. The site sampled in the Steele Dam (Island Park)
impoundment in 2017 was included with the 2018 results in Table 2 to provide perspective
about how permanently impounded habitat affects the fish and macroinvertebrate
assemblages, in this case failing to attain the WWH use. The site downstream from Broadway
Street (RM 76.8) was in partial attainment of EWH due to the ICl of 40 not meeting the EWH
biocriterion of 46 (42 would have been within nonsignificant departure of EWH). The fish
assemblage with an IBl of 54 and MIwb of 10.1 surpassed the minimum EWH biocriteria of 48
and 9.6, respectively. The failure to meet the ICI EWH biocriterion was attributed to excessive
siltation resulting from the sediment plume generated by the active removal of the Tait Dam
before and during the HD deployment in 2018. We should expect this site to improve once that
activity has ceased and natural recovery processes exert their beneficial effects.

SYNTHESIS AND RECOMMNDATION

Evidence for EWH potential in this reach of the Great Miami River mainstem first surfaced in
1989 when two sites upstream and downstream from Wolf Creek fully met the EWH biocriteria
(Table 2). The 1995 results were not as compelling when only one site downstream from the
Steele Dam fully attained EWH with the remaining sites easily meeting WWH and two sites with
partial EWH performance. In 2010, two of the three sites sampled upstream and downstream
from the DP&L Tait Dam and impoundment fully attained EWH. The habitat assessment results
(Figure 2) show that in 2018 all of the high influence modified attributes observed in prior
surveys had been eliminated and that the moderate influence modified attributes had been
reduced which boosted the QHEI scores to very good and excellent quality. While QHEI is not a
standalone arbiter of what use designation should apply, it does support the observations of
improving habitat for this reach of the Great Miami River mainstem over time.

The solid attainment of the EWH biocriteria in 2018 might seem at odds with the appearance of
modified riparian characteristics (mowed levees) along the Great Miami River mainstem and
the numerous stormwater outfalls that occur in this reach. Levees have been maintained along
the entirety of this reach by the Miami Conservancy District (MCD) for many decades and their
return to a more natural and wooded riparian is precluded by their maintenance. Given what
could be seen by some as a serious deficiency in the riverscape, other factors that support the
exceptional performance of the biological assemblages must also be considered. As indicated
previously the City of Dayton is unique among cities in Ohio and the Midwest by not having a
combined sewer system. This precludes the periodic pollution by sewage constituents that
have been shown to result in marginal water quality that results in WWH impairment in other
Ohio rivers and streams that are impacted by combined sewer systems.
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Figure 2. Qualitative Habitat Evaluation Index (QHEI) scores showing good and modified Habitat attributes at sites in the Great Miami River in

2018/17, 2010. 1995, 1989, and 1980. Color code legend: yellow — altered; orange — moderately altered; red — severely altered.
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Figure 2. Qualitative Habitat Evaluation Index (QHEI) scores showing good and modified Habitat attributes at sites in the Great Miami River in

2018/17, 2010. 1995, 1989, and 1980. Color code legend: yellow — altered; orange — moderately altered; red — severely altered.
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Figure 2. Qualitative Habitat Evaluation Index (QHEI) scores showing good and modified Habitat attributes at sites in the Great Miami River in

2018/17, 2010. 1995, 1989, and 1980. Color code legend: yellow — altered; orange — moderately altered; red — severely altered.
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There are no significant surface flow diversions for public or industrial water supplies that are
common to many other Ohio municipalities which results in serious enough hydrological
modifications to make attainment of even the WWH use a challenge in some Ohio rivers. This
can be especially exacerbated when combined sewer overflows are present as the pollutants
and their lingering effects are not as readily assimilated during the critical low flow periods of
the summer and early fall. The situation in the Great Miami River in downtown Dayton is quite
the opposite with more than adequate base flows being provided by the upper Great Miami,
Mad, and Stillwater Rivers all of which enter either just upstream or in the upper reach of the
2018 study area. It is the combined and beneficial effect of the sustained flows that overcomes
what might otherwise be seen as physical limitations to EWH attainability and attainment. The
improvements observed since 1980 is part of a general pattern of improvements seen in Ohio’s
large rivers especially (Ohio EPA 2018). This is a largely the product of Clean Water Act
mandated water quality-based pollution controls installed by major wastewater treatment
plants throughout Ohio in the late 1980s combined with some successes with voluntary or
incentive based nonpoint source controls that have allowed for an unprecedented recovery of
river and stream biological assemblages that is continuing yet today (Yoder et al., in press; Rice
and Zimmerman 2019). While the future status of these ongoing improvements is uncertain,
acting to protect the highest quality resources now is the best approach that is currently
available. Designating this reach to EWH would contribute to that protection.

The criteria for designating a river or stream reach as EWH is for both the fish and
macroinvertebrate assemblages to fully meet the EWH biological criteria and at a sufficient
number of sites within a reach with multiple sampling sites. With only one exception this was
strongly evident in the 2018 results. The single site in partial attainment of EWH was due to the
temporal impact of excessive sedimentation resulting from the sediment plume caused by the
Tait Dam removal which was actively occurring during the deployment of the artificial
substrates in 2018. The expectation is that once the dam removal activity has ceased the
sedimentation will be reduced by the natural recovery processes in the mainstem. Taken
together the 2018 results are ample justification for revising the current WWH use designation
to EWH for the reach between the Steele Dam (RM 82.2) to the Dayton WWTP (RM 76.2). The
impounded reach formed by the Steele Dam would remain at the current WWH designation
between the dam upstream to the CSX RR bridge which is the downstream boundary of the
currently EWH designated upstream reach (Table 3). This recommendation will be submitted to
Ohio EPA as part of the requirements for submitting data and results under the Ohio Credible
Data Law and Regulations.
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Table 3. Waterbody use designations for the Great Miami River mainstem. Designations based on the 1978 and 1985 standards for
which results of a biological field assessment are since available are indicated with a “+”. A delta (A) indicates new

recommendation(s) based on the findings of this report.

Use Designations

Comments
Aquatic Life Habitat Water Supply Recreation
Water Body Segment
2| |32 |z Z|z/2/¢le & | o
z/ 2| 2|2|3|8|2/2 3 238 8 8
Great Miami River - CSX RR bridge (RM + + + + +
84.5) to the Troy dam(RM 107.0).
- Steele Dam (RM 82.0) to the Dayton A + + +
WWTP outfall (RM 76.2).
- atRMs 86.6,90.3, 118.5 and 130.2. + + + + + PWS intakes -
- RM 108.0 to downstream of Piqua dam + + + + Dayton (RMs
(RM 114.0). 86.6 and 90.3),
- Main street (RM 115.15) to the Sidney + * * * Piqua (RM
water works dam (RM 130.2). 118.5), and
- Pasco-Montra Rd. (RM 134.8) to the N . N N N Sidney (RM
Quincy dam (RM 143.4). N N N 130.2)
- all other segments
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Appendix Table A-1. Boatable IBI scores and metrics for sites sampled in the Great Miami River from 1980 to 2018.

Number of Percent of Individuals Rn?ilrllﬂg'
Site  River Drainage  Total Sunfish Sucker Intolerant Rnd-bodied Simple Tolerant Omni- Top Insect- DELT tolerants Modified
ID Mile Type Date area (sq mi) species species species species suckers Lithophils fishes vores carnivores ivores anomalies /(1.0 km) 1BI Iwb Source
Great Miami River - (14001)
Year: 2018
GMRB25 81.80 P 08/27/2018 1852 30(5)  4(55)  7(5) 4(5) 34(3) 51(5) 8(5) 33(1) 4(1) 61(5) 0.0(5) 702(5) 50 102 MBI
GMRB25 81.80 P 10/08/2018 1852  24(5) 3(3)  6(5) 5(5) 62(5) 68(5) 5(5) 22(3) 4(1) 74(5) 0.0(5) 796(5) 52 94 MBI
GMRB25 81.10 A 08/27/2018 2511 27(5)  4(5)  8(5) 3(3) 39(5) 52(5) 8(5) 29(1) 10(3) 61(5) 0.0(5) 458(5) 52 94 MBI
GMRB25 81.10 A 10/08/2018 2511 23(55) 3(3)  7(5) 3(3) 51(5) 63(5) 4(5) 20(3) 7(3) 72(5) 0.0(5) 360(3) 50 9.6 MBI
HOOWT72  79.50 A 08/27/2018 2590 193)  1(1)  7(5) 5(5) 60(5) 84(5) 3(5) 4(5) 3(1) 86(5) 0.0(5) 622(5) 50 102 MBI
HOOW72  79.50 A 10/08/2018 2590 26(5) 3(3)  7(5) 5(5) 44(5) 72(5) 3(5) 3(5) 5(1) 82(5) 0.7(3) 1300(5) 52 107 MBI
HOOWO02  77.90 A 08/27/2018 2589 17(3) 2(3)  6(5) 4(5) 56(5) 63(5) 3(5) 24(3) 9(3) 64(5) 0.0(5) 498(5) 52 102 MBI
HOOWO02  77.90 A 10/08/2018 2589 27(5) 3(B) 705 5(5) 60(5) 78(5) 1(5) 5(5) 7(3) 87(5) 0.0(5) 580(5) 56 103 MBI
GMRB23  76.80 A 08/27/2018 2600 26(5) 2(3)  6(5) 6(5) 39(5) 77(5) 3(5) 4(5) 12(5) 80(5) 0.0(5) 762(5) 58 103 MBI
GMRB23  76.80 A 10/08/2018 2600 21(5) 1(1)  7(5) 5(5) 47(5) 74(5) 1(5) 2(5) 4(1) 94(5) 0.5(3) 726(5) 50 9.8 MBI
Year: 2017
GMR-82. 8270 A 09/22/2017 1180  14(3) 5(5) 3(3) 1(1) 20(3) 20(1) 11(5) 50(1) 8(3) 42(3) 0.0(5) 118(1) * 34 7.2 MBI
GMRB25  81.10 A 09/22/2017 2511 8(1) 0(1) 5B)  2(3) 93(5) 94(5) 0(5) 4(5) 1(1) 94(5) 0.0(5) 180(1) * 40 6.6 MBI
HOOWO02  77.90 A 09/22/2017 2589  7(1) 0(1)  5(3) 2(3) 72(5) 78(1) 11(1) 17(1) 6(1) 72(1) 5.6(1) 2W)** 20 72 MBI
Year: 2010
GMRB25 81.10 A 10/01/2010 2511 193)  1(1)  6(5) 2(3) 39(5) 41(5) 9(5) 35(1) 8(3) 56(5) 0.0(5) 212(3) 44 8.7 OEPA
HOOWO02  78.90 A 08/04/2010 2587 203) 3(3)  7(5) 4(5) 47(5) 53(5) 6(5) 7(5) 19(5) 69(5) 0.0(5) 406(3) 54 100 OEPA
HOOW67  77.30 A 08/04/2010 2590 25(5) 6(55)  5(3) 2(3) 36(3) 38(5) 5(5) 5(5) 6(3) 84(5) 0.0(5) 636(5) 52 98  OEPA
HOOW73 7570 A 08/09/2010 2594 23(55) 6(5)  6(5) 2(3) 31(3) 34(3) 11(5) 15(5) 16(5) 66(5) 0.0(5) 334(3) 52 9.6 OEPA
Year: 2009
GMRB25 81.60 A 08/12/2009 1853  26(5) 5(5) 7(5) 4(5) 35(3) 58(5) 9(5) 12(5) 14(5) 70(5) 0.0(5) 1082(5) 58 10.8 OEPA
GMRB25 81.60 A 09/08/2009 1853  31(5) 5(5) 7(5) 5(5) 40(5) 55(5) 11(5) 12(5) 27(5) 61(5) 0.8(3) 918(5) 58 10.6 OEPA
Year: 2000
610060 80.50 A 07/27/2000 2511 22(5) 5(5) 7(5)  4(5) 51(5) 55(5) 11(5) 14(5) 14(5) 72(5) 0.4(5) 440(5) 60 94  OEPA
Year: 1995
+ - IBlis low end adjusted. A-1-1 03/11/2019

* - <200 Total individuals in sample

** - < 50 Total individuals in sample



Appendix Table A-1. Boatable IBI scores and metrics for sites sampled in the Great Miami River from 1980 to 2018.

Number of Percent of Individuals Rn?ilrllﬂg'

Site  River Drainage  Total Sunfish Sucker Intolerant Rnd-bodied Simple Tolerant Omni- Top Insect- DELT tolerants Modified

ID Mile Type Date area (sq mi) species species species species suckers Lithophils fishes vores carnivores ivores anomalies /(1.0 km) 1BI Iwb Source
600310 83.30 A 09/13/1995 1174 133)  4(5)  5(3) 0(1) 18(1) 18(1) 32(1) 27(3) 4(1) 69(5) 0.8(3) 214(3) 30 83  OEPA
600310 83.30 A 08/22/1995 1174 18(3) 6(5)  4(3) 0(1) 33(3) 33(3) 44(1) 19(3) 4(1) 76(5) 1.4(3) 276(3) 34 87  OEPA
GMRB25  82.00 A 08/23/1995 1852 26(5) 7(5)  5(3) 3(3) 52(5) 55(5) 11(5) 20(3) 7(3) 71(5) 0.6(3) 908(5) 50 101  OEPA
GMRB25 82.00 A 09/14/1995 1852 25(5) 6(5)  7(5) 2(3) 37(3) 39(5) 13(5) 10(5) 13(5) 77(5) 0.8(3) 670(5) 54 9.7 OEPA
610060 80.70 A 08/23/1995 2511 235) 7(5)  8(5) 3(3) 64(5) 65(5) 10(5) 14(5) 9(3) 77(5) 0.7(3) 832(5) 54 95  OEPA
610060 80.70 A 09/14/1995 2511 26(5) 6(5)  6(5) 1(1) 26(3) 27(3) 26(3) 8(5) 11(5) 80(5) 1.0(3) 678(5) 48 94  OEPA
HOOW72  79.90 A 08/23/1995 2583 22(5) 4(5)  6(5) 4(5) 70(5) 72(5) 4(5) 15(5) 6(3) 79(5) 0.5(5) 806(5) 58 9.6 OEPA
HOOW72  79.90 A 09/14/1995 2583 17(3)  4(5)  17(5) 2(3) 79(5) 82(5) 5(5) 7(5) 7(3) 86(5) 1.43) 476(5) 52 8.6  OEPA
HOOWO02  78.10 A 08/23/1995 2589 13(3)  4(5)  4(3) 1(1) 50(5) 51(5) 18(3) 19(3) 12(5) 69(5) 1.43) 242(3) 44 8.3 OEPA
HOOWO02  78.10 A 09/14/1995 2589 15(3)  5(5)  4(3) 0(1) 19(1) 19(3) 15(5) 10(5) 13(5) 77(5) 3.8(1) 328(3) 40 8.3 OEPA
HOOW67  77.10 A 08/23/1995 2591 153) 6(5)  3(3) 0(1) 31(3) 31(3) 15(3) 33(1) 6(3) 61(5) 1.03) 362(3) 36 89  OEPA
HOOW67  77.10 A 09/14/1995 2591 16(3) 5(5)  4(3) 0(1) 25(3) 28(3) 17(3) 13(5) 10(3) 77(5) 5.4(1) 434(5) 40 88  OEPA
GMRB23  76.90 A 08/24/1995 2591 19(3)  4(5)  6(5) 2(3) 49(5) 51(5) 13(5) 30(1) 5(3) 63(5) 2.9(3) 560(5) 48 92 OEPA
GMRB23  76.90 A 09/15/1995 2591 21(5) 6(5)  3(3) 1(1) 21(3) 23(3) 3(5) 50(1) 6(3) 44(3) 0.3(5) 764(5) 42 8.9 OEPA
HOOW10  76.10 A 08/24/1995 2594 14(3) 2(3)  6(5) 2(3) 57(5) 62(5) 10(5) 9(5) 9(3) 81(5) 2.2(3) 1360(5) 50 102  OEPA
HOOW10  76.10 A 09/15/1995 2594 18(3)  3(3)  5(3) 3(3) 22(3) 24(3) 52(1) 52(1) 4(1) 43(3) 1.0(3) 970(5) 32 94  OEPA
HOOW73 7590 A 08/24/1995 2594 20(3)  4(5)  6(5) 2(3) 51(5) 55(5) 10(5) 21(3) 10(5) 68(5) 1.6(3) 614(5) 52 9.7 OEPA
HOOW73 7590 A 09/15/1995 2594 18(3)  5(5)  4(3) 1(1) 44(5) 47(5) 9(5) 12(5) 11(5) 76(5) 1.0(3) 544(5) 50 94  OEPA

Year: 1989
GMRB26 8290 A 07/10/1989 1175  15(3) 4(5) 5(3) 1(2) 6(1) 6(1) 50(1) 21(3) 3(1) 77(5) 0.0(5) 220(3) 32 7.7  OEPA
GMRB26  82.90 A 09/11/1989 1175  17(3) 7(5) 5(3) 1(2) 11(1) 11(1) 30(1) 39(1) 10(5) 50(3) 0.0(5) 358(3) 32 9.0 OEPA
GMRB25 82.00 A 07/11/1989 1852  22(5) 6(5) 7(5) 1(2) 11(1) 12(1) 23(3) 50(1) 8(3) 42(3) 1.4(3) 664(5) 36 9.8  OEPA
GMRB25 82.00 A 08/15/1989 1852 20(5) 6(5) 5(3) 0(2) 11(1) 12(1) 25(3) 33(1) 12(5) 55(5) 1.8(3) 636(5) 38 8.7  OEPA
GMRB25 82.00 A 09/13/1989 1852  22(5) 6(5) 6(5) 0(2) 20(3) 23(3) 31(1) 22(3) 10(5) 67(5) 1.9(3) 442(5) 44 95  OEPA
610060 80.40 A 07/11/1989 2512 22(5) 6(5) 6(5) 1(2) 19(1) 22(3) 16(3) 35(1) 19(5) 45(3) 1.6(3) 456(5) 40 100 OEPA
610060 80.40 A 08/15/1989 2512 24(5) 7(5) 7(5) 1(2) 40(5) 42(5) 18(3) 31(1) 14(5) 56(5) 2.7(3) 470(5) 48 9.6 OEPA

+ - IBlis low end adjusted. A-1-2 03/11/2019

* - <200 Total individuals in sample

** - < 50 Total individuals in sample



Appendix Table A-1. Boatable IBI scores and metrics for sites sampled in the Great Miami River from 1980 to 2018.

Number of Percent of Individuals Rn?ilrllﬂg'

Site  River Drainage  Total Sunfish Sucker Intolerant Rnd-bodied Simple Tolerant Omni- Top Insect- DELT tolerants Modified

ID Mile Type Date area (sq mi) species species species species suckers Lithophils fishes vores carnivores ivores anomalies /(1.0 km) 1BI Iwb Source
610060 80.40 A 09/12/1989 2512 25() 6(5) 95)  3(3) 49(5) 52(5) 14(5) 16(5)  14(5) 69(5) 2.3(3) 413(3) 54 94  OEPA
GMRB24 80.10 A 07/11/1989 2583 21(5) 4(5) 7(5)  4(5) 20(3) 22(3) 6(5) 64(1) 9(3) 27(3) 0.3(5) 816(5) 48 93 OEPA
GMRB24 80.10 A 08/15/1989 2583 2450 6(5) 8(5)  3(3) 38(5) 40(5) 15(3) 29(1) 13(5) 57(5) 2.8(3) 428(5) 50 102  OEPA
GMRB24 80.10 A 09/13/1989 2583 21(5) 4(5) 8(5)  4(5 42(5) 45(5) 11(5) 35(1) 12(5) 53(3) 0.0(5) 408(3) 52 97 OEPA
HOOWO02  77.90 A 07/11/1989 2589 12(3)  4()  4(3)  0(1) 16(1) 17(1) 26(3) 40(1)  20(5) 40(3) 2.1(3) 220(3) 32 85  OEPA
HOOWO02  77.90 A 08/15/1989 2589 14(3) 5(5)  4(3)  0(1) 17(1) 19(3) 42(1) 17(3) 6(3) 77(5) 1.6(3) 268(3) 34 85  OEPA
HOOW02  77.90 A 09/13/1989 2589 14(3) 5(6) 53)  0(1) 16(1) 17(1) 20(3) 95)  13(5) 78(5) 5.2(1) 384(3) 36 86  OEPA
GMRB23  76.90 A 07/11/1989 2591 17(3) 5(5)  4(3)  0(1) 4(1) 9(1) 21(3) 243)  21(5) 53(3) 0.0(5) 320(3) 36 90 OEPA
GMRB23  76.90 A 08/15/1989 2591 16(3) 6(55) 3(3)  0(1) 4(1) 4(1) 22(3) 14(5) 12(5) 71(5) 1.0(3) 553(5) 40 81  OEPA
GMRB23  76.90 A 09/13/1989 2591 133) 6(5)  2(1)  0(1) 4(1) 4(1) 20(3) 48(1) 4(1) 46(3) 0.5(5) 378(3) 28 74  OEPA
HOOW10  76.10 A 07/17/1989 2594 13(3)  3(3)  4(3)  0(1) 1(1) 2(1) 29(1) 39(1) 6(3) 52(3) 0.7(3) 2040(5) 28 98 OEPA
HOOW10  76.10 A 08/15/1989 2594 15(3)  4(5)  3(3)  0(1) 9(1) 12(1) 24(3) 12(5) 11(5) 74(5) 0.8(5) 594(5) 42 88  OEPA
HO9W10  76.10 A 09/13/1989 2594 12(3) 3(3)  3B3)  0(1) 10(1) 12(1) 13(5) 39(1)  10(3) 50(3) 0.7(3) 1260(5) 32 98  OEPA
HO9W73  76.00 A 07/17/1989 2594 19(3) 6(5)  4(33)  0(1) 4(1) 5(1) 37(1) 26(3) 8(3) 66(5) 0.2(5) 698(5) 36 90 OEPA
HO9W73  76.00 A 08/15/1989 2594 17(3) 6(5)  3(3)  0(1) 2(1) 3(1) 29(1) 22(3) 9(3) 68(5) 0.3(5) 757(5) 36 90 OEPA
HOOW73  76.00 A 09/13/1989 2594 18(3)  6(5)  4(3)  0(1) 3(1) 5(1) 19(3) 20(3) 7(3) 73(5) 0.5(3) 750(5) 36 90 OEPA
HOOW73 7590 A 07/17/1989 2594 21(5) 6(5) 5(3)  0(1) 3(1) 4(1) 33(1) 30(1) 8(3) 61(5) 0.8(3) 966(5) 34 94  OEPA
HOOW73 7590 A 08/15/1989 2594 20(5) 6(5)  4(3)  0(1) 4(1) 5(1) 27(1) 19(3) 9(3) 69(5) 0.2(5) 812(5) 38 93 OEPA
HOOW73 7590 A 09/13/1989 2594 193)  6(5)  4(3)  0(1) 5(1) 7(1) 18(3) 25(3) 8(3) 67(5) 0.0(5) 852(5) 38 94  OEPA

Year: 1987
GMRB25 82.30 A 08/18/1987 1851  16(3) 4(5) 5@3) 0(1) 18(0) 19(3) 35(1) 32(3) 3(3) 65(5) 1.3(5) 61(1) 33 7.0 OEPA

Year: 1980
600310 83.30 A 07/10/1980 1174  113) 5(6)  2(1) 1(1) 13(1) 13(1) 72(1) 9(5) 3(1) 89(5) 0.0(5) 84(1) 30 65  OEPA
600310 83.30 A 08/12/1980 1174 143) 5(5)  6(5) 1(1) 14(1) 15(1) 32(1) 30(1) 2(1) 68(5)  11.7(1) 226(3) 28 82  OEPA
600310 83.30 A 09/16/1980 1174 133)  4(65) 5(3)  1(1) 17(1) 19(1) 36(1) 34(1) 1(1) 65(5) 6.7(1) 172(1) 24 81 OEPA
GMRB25 81.80 A 08/05/1980 1852 123) 2Q3)  6()  1(1) 8(1) 9(1) 86(1) 83(1) 1(1) 15(1)  13.1(1) 40(1) 20 47 OEPA

+ - IBlis low end adjusted. A-1-3 03/11/2019

* - <200 Total individuals in sample
** - < 50 Total individuals in sample



Appendix Table A-1. Boatable IBI scores and metrics for sites sampled in the Great Miami River from 1980 to 2018.

Rel.No.
Number of Percent of Individuals minus
Site  River Drainage  Total Sunfish Sucker Intolerant Rnd-bodied Simple Tolerant Omni- Top Insect- DELT tolerants Modified
ID Mile Type Date area (sq mi) species species species species suckers Lithophils fishes vores carnivores ivores anomalies /(1.0 km) 1BI Iwb Source
GMRB25 81.80 A 08/12/1980 1852 15(3)  6(5)  4(3) 0(1) 4(1) 7(1) 74(1) 63(1) 5(1) 33(3) 6.3(1) 124(1) 22 6.3 OEPA
GMRB25 81.80 A 09/17/1980 1852 16(3)  6(5)  5(3) 0(1) 3(1) 8(1) 68(1) 69(1) 10(3) 22(1)  24.0(1) 120(1) 22 70  OEPA
610060 80.70 A 07/10/1980 2511 14(3)  4(5)  6(5) 0(1) 27(3) 28(3) 44(1) 41(1) 14(5) 45(3) 0.0(5) 120(1) 36 78  OEPA
610060 80.70 A 08/12/1980 2511 16(3) 3()  6(5) 1(1) 26(3) 28(3) 28(1) 47(1) 20(5) 33(3) 9.5(1) 138(1) 30 85  OEPA
610060 80.70 A 09/17/1980 2511 21(5) 7(5)  8(5) 1(1) 14(1) 26(3) 28(1) 39(1) 14(5) 45(3)  12.5(1) 254(3) 34 9.7 OEPA
HOOWO02  78.10 A 08/12/1980 2589 14(3) 7(5)  2(1) 0(1) 26(3) 28(3) 27(1) 23(3) 14(5) 63(5)  10.0(1) 238(3) 34 83  OEPA
HOOWO02  78.10 A 09/17/1980 2589 16(3) 5(5)  6(5) 0(1) 22(3) 24(3) 15(3) 26(3) 9(3) 64(5)  12.8(1) 288(3) 38 92  OEPA
HOOWO02  78.10 A 07/21/1980 2589 11(3)  4(5)  3(3) 1(1) 11(1) 11(1) 62(1) 41(1) 4(1) 55(5) 1.4(3) 56(1) 26 71  OEPA
HoOW67  77.10 A 07/21/1980 2591 13(3)  4(5)  3(3) 0(1) 8(1) 8(1) 38(1) 36(1) 14(5) 46(3) 2.0(5) 62(1) 30 6.9 OEPA
HOOW67  77.10 A 08/13/1980 2591 11(3) 6(5)  1(1) 0(1) 6(1) 6(1) 38(1) 63(1) 12(5) 26(1) 7.5(1) 150(1) 22 70  OEPA
HOOW67  77.10 A 09/24/1980 2591 12(3)  4(5)  2(1) 0(1) 0(1) 5(1) 37(1) 44(1) 6(3) 47(3) 0.0(5) 98(1) 26 57  OEPA
+ - IBlis low end adjusted. A-1-4 03/11/2019

* - <200 Total individuals in sample
** - < 50 Total individuals in sample



Appendix A-2: Midwest Biodiversity Institute
Fish Species List - Grand Totals

Rivers: Great Miami River

Years: 2018

Number of Samples: 10 Data Sources: 99 Data Types: A; P
Species

Code: Species Name: Feed Toler-  Breed IBI No. Rel. % by Rel. % by Av.

Guild ance Guild Group Fish No. No. Wit. Wi. Wi.
20-003 GIZZARD SHAD 0] M 265 53.0 7.49 1996 3.28 37.6
40-005 QUILLBACK CARPSUCKER 0] M C 62 12.4 1.75 4338 7.12 349.8
40-008 SILVER REDHORSE I M S R 11 2.2 0.31 17 0.03 7.7
40-009 BLACK REDHORSE I | S R 201 40.2 5.68 2356 3.87 58.6
40-010 GOLDEN REDHORSE I M S R 615 123.0 17.37 9908 16.26 80.5
40-013 RIVER REDHORSE I | S R 169 33.8 4.77 9464 15.53 280.0
40-015 NORTHERN HOG SUCKER I M S R 393 78.6 11.10 3060 5.02 38.9
40-016 WHITE SUCKER 0] T S w 51 10.2 1.44 131 0.21 12.8
40-023 SMALLMOUTH REDHORSE I M S R 327 65.4 9.24 6278 10.30 95.9
43-001 COMMON CARP 0] T M G 30 6.0 0.85 8520 13.98 1420.0
43-002 GOLDFISH 0] T M G 1 0.2 0.03 100 0.16 500.0
43-005 RIVER CHUB I | N N 1.2 0.17 11 0.02 9.1
43-013 CREEK CHUB G T N N 3 0.6 0.08 2 0.00 4.6
43-020 EMERALD SHINER I M N 134 26.8 3.79 48 0.08 1.7
43-021 SILVER SHINER I | S N 186 37.2 5.25 133 0.22 3.5
43-022 ROSYFACE SHINER I | S N 8 1.6 0.23 7 0.01 4.7
43-025 STRIPED SHINER I S N 33 6.6 0.93 7 0.01 1.1
43-032 SPOTFIN SHINER I M N 53 10.6 1.50 33 0.05 3.1
43-034 SAND SHINER I M M N 19 3.8 0.54 0.01 0.8
43-035 MIMIC SHINER I | M N 5 1.0 0.14 1 0.00 1.2
43-043 BLUNTNOSE MINNOW 0] T C N 51 10.2 1.44 26 0.04 25
43-044 CENTRAL STONEROLLER H N N 97 19.4 2.74 62 0.10 3.2
47-002 CHANNEL CATFISH C F 33 6.6 0.93 6830 11.21 1034.8
47-007 FLATHEAD CATFISH P C F 12 2.4 0.34 3453 5.67 1438.7
47-008 STONECAT MADTOM I | C 0.4 0.06 3 0.00 7.5
54-002 BLACKSTRIPE TOPMINNOW I M 0.2 0.03 0 0.00 2.0
70-001 BROOK SILVERSIDE I M M 1.8 0.25 2 0.00 1.3
77-002 BLACK CRAPPIE I C S 2 0.4 0.06 74 0.12 185.0
77-003 ROCK BASS C C S 28 5.6 0.79 335 0.55 59.9
77-004 SMALLMOUTH BASS C M C F 152 30.4 4.29 2184 3.58 71.8
77-006 LARGEMOUTH BASS C C F 13 2.6 0.37 133 0.22 51.1
77-008 GREEN SUNFISH I T C S 2 0.4 0.06 16 0.03 40.0
77-009 BLUEGILL SUNFISH I P C S 49 9.8 1.38 112 0.18 11.4
77-010 ORANGESPOTTED SUNFISH I C S 1 0.2 0.03 0 0.00 3.0
77-011 LONGEAR SUNFISH I M C S 25 5.0 0.71 102 0.17 204
77-012 REDEAR SUNFISH I C E 26 5.2 0.73 61 0.10 11.7
77-015 GREEN SF X BLUEGILL SF 0.2 0.03 16 0.03 80.0
80-002 WALLEYE P S F 0.2 0.03 60 0.10 300.0
80-003 YELLOW PERCH M 0.2 0.03 22 0.04 110.0
80-005 BLACKSIDE DARTER S D 18 3.6 0.51 6 0.01 1.8
A2-5 03/03/2019



Appendix A-2: Midwest Biodiversity Institute

Fish Species List - Grand Totals

Rivers: Great Miami River

Years: 2018

Number of Samples: 10 Data Sources: 99 Data Types: A; P
Species

Code: ) . Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.

Species Name: Guild ance  Guild Group Fish  No. No. Wt. Wt Wt.
80-011 LOGPERCH | M S D 204 40.8 5.76 114 0.19 2.8
80-014 JOHNNY DARTER | C D 11 2.2 0.31 3 0.01 1.4
80-015 GREENSIDE DARTER | M S D 74 14.8 2.09 56 0.09 3.8
80-016 BANDED DARTER | | S D 66 13.2 1.86 24 0.04 1.8
80-022 RAINBOW DARTER | M S D 84 16.8 2.37 30 0.05 1.8
80-026 SAUGER X WALLEYE P E 5 1.0 0.14 800 1.31 800.0
No Species: 46 Nat. Species: 41 Hybrids: 2 Total Counted: 3540 Total Rel. Wt. : 60946
A2 -6 03/03/2019



Appendix Table A-3. Midwest Biodiversity Institute

Fish Species List

Site ID: River: 14-001 Great Miami River RM: 76.80 Date: 08/27/2018

Time Fished: 2398 Distance: 0.500 Drainge (sg mi): 2600.0 Depth: 0

Location: dst Dam removal site Lat: 39.72961 Long: -84.22380
Species

Code: Species Name: Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.

Guild ance Guild Group Fish No. No. Wit. Wit. Wi.
20-003  GIZZARD SHAD 0 M 5 100 1.27 1080 0.53  108.0
40-009 BLACK REDHORSE [ I S R 5 100 1.27 3800 1.87  380.0
40-010 GOLDEN REDHORSE [ M S R 16 320 4.07 30800 1512 962.5
40-013  RIVER REDHORSE [ I S R 2 4.0 0.51 11400 5.60 2850.0
40-015 NORTHERN HOG SUCKER [ M S R 60 120.0 15.27 13930 6.84  116.0
40-016  WHITE SUCKER 0 T S W 3 6.0 0.76 30 0.01 5.0
40-023  SMALLMOUTH REDHORSE [ M S R 71 1420 18.07 17360 852 1222
43-001 COMMON CARP 0 T M G 10.0 1.27 48600 23.87 4860.0
43-005 RIVER CHUB [ I N N 2.0 0.25 14 0.01 7.0
43-013 CREEK CHUB G T N N 1 2.0 0.25 12 0.01 6.0
43-021  SILVER SHINER [ I S N 69 138.0 17.56 526 0.26 3.8
43-025  STRIPED SHINER [ S N 1 2.0 0.25 10 0.00 5.0
43-032  SPOTFIN SHINER [ M N 5 100 1.27 50 0.02 5.0
43-035  MIMIC SHINER [ I M N 2 4.0 0.51 2 0.00 0.5
43-043  BLUNTNOSE MINNOW 0 T C N 3 6.0 0.76 44 0.02 7.3
43-044  CENTRAL STONEROLLER H N N 3 6.0 0.76 22 0.01 3.6
47-002  CHANNEL CATFISH C F 12 240 3.05 64800 31.82 2700.0
70-001  BROOK SILVERSIDE [ M M 1 2.0 0.25 6 0.00 3.0
77-003  ROCK BASS C C S 18.0 2.29 2540 125 1411
77-004  SMALLMOUTH BASS C M C F 36 720 9.16 7900 3.88  109.7
77-006 LARGEMOUTH BASS C C F 1 2.0 0.25 10 0.00 5.0
77-009  BLUEGILL SUNFISH [ P C S 10.0 1.27 120 0.06 12.0
80-011 LOGPERCH [ M S D 20  40.0 5.09 220 0.11 55
80-014  JOHNNY DARTER [ C D 2 4.0 0.51 12 0.01 3.0
80-015 GREENSIDE DARTER [ M S D 14 28.0 3.56 98 0.05 3.5
80-016  BANDED DARTER [ I S D 17 340 4.33 102 0.05 3.0
80-022 RAINBOW DARTER [ M S D 24  48.0 6.11 154 0.08 3.2
No Species: 27 Nat. Species: 26 Hybrids: 0 Total Counted: 393 Total Rel. Wt. : 203642
IBI:  58.0 Miwb:  10.3
03/03/2019
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Appendix Table A-3. Midwest Biodiversity Institute
Fish Species List

Site ID: River: 14-001 Great Miami River RM: 76.80 Date: 10/08/2018

Time Fished: 1898 Distance: 0.500 Drainge (sg mi): 2600.0 Depth: 0

Location: dst Dam removal site Lat: 39.72961 Long: -84.22380
Species

Code: Species Name: Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.

Guild ance Guild Group Fish No. No. Wit. Wit. Wi.
40-005 QUILLBACK CARPSUCKER 0 M C 2 4.0 0.54 3000 1.77  750.0
40-009 BLACK REDHORSE [ I S R 2 4.0 0.54 1260 0.74  315.0
40-010 GOLDEN REDHORSE [ M S R 31 620 8.45 25060 1478  404.1
40-013  RIVER REDHORSE [ I S R 56 112.0 15.26 81100 4785 7241
40-015 NORTHERN HOG SUCKER [ M S R 38 76.0 10.35 10450 6.17 1375
40-016  WHITE SUCKER 0 T S W 2 4.0 0.54 30 0.02 7.5
40-023  SMALLMOUTH REDHORSE [ M S R 47 940 12.81 29850 17.61 3175
43-001 COMMON CARP 0 T M G 1 2.0 0.27 7800 4.60 3900.0
43-020 EMERALD SHINER [ M N 72 144.0 19.62 80 0.05 0.5
43-021  SILVER SHINER [ I S N 59 118.0 16.08 500 0.29 4.2
43-022 ROSYFACE SHINER [ I S N 3 6.0 0.82 6 0.00 1.0
43-025  STRIPED SHINER [ S N 10  20.0 2.72 40 0.02 2.0
43-032  SPOTFIN SHINER [ M N 3 6.0 0.82 40 0.02 6.6
43-043  BLUNTNOSE MINNOW 0 T C N 1 2.0 0.27 8 0.00 4.0
47-002  CHANNEL CATFISH C F 1 2.0 0.27 3800 2.24  1900.0
54-002  BLACKSTRIPE TOPMINNOW [ M 1 2.0 0.27 4 0.00 2.0
77-003 ROCK BASS C C S 2 4.0 0.54 270 0.16 67.5
77-004  SMALLMOUTH BASS C M C F 12 240 3.27 6060 3.58 2525
80-011 LOGPERCH [ M S D 12 240 3.27 100 0.06 4.1
80-015 GREENSIDE DARTER [ M S D 3 6.0 0.82 18 0.01 3.0
80-016  BANDED DARTER [ I S D 2 4.0 0.54 8 0.00 2.0
80-022 RAINBOW DARTER [ M S D 7 140 1.91 20 0.01 1.4
No Species: 22 Nat. Species: 21 Hybrids: 0 Total Counted: 367 Total Rel. Wt. : 169504
IBI:  50.0 Miwb: 9.8
03/03/2019
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Appendix Table A-3. Midwest Biodiversity Institute

Fish Species List

Site ID: River: 14-001 Great Miami River RM: 77.90 Date: 08/27/2018

Time Fished: 1251 Distance: 0.500 Drainge (sq mi): 2600.0 Depth: 0

Location: ust. Dam removal site Lat: 39.73040 Long: -84.20190
Species

Code: Species Name: Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.

Guild ance Guild Group Fish No. No. Wit. Wit. Wi.
20-003  GIZZARD SHAD 0 M 47 940 18.36 20970 3.66  223.0
40-005 QUILLBACK CARPSUCKER 0 M C 8 16.0 3.13 11400 1.99 7125
40-009 BLACK REDHORSE [ I S R 4 8.0 1.56 2500 0.44 3125
40-010 GOLDEN REDHORSE [ M S R 48  96.0 18.75 69200 12.09  720.8
40-013  RIVER REDHORSE [ I S R 52 104.0 20.31 265660 46.42 2554.4
40-015 NORTHERN HOG SUCKER [ M S R 4 8.0 1.56 2540 0.44 3175
40-023  SMALLMOUTH REDHORSE [ M S R 35 700 13.67 66694 11.65  952.7
43-001 COMMON CARP 0 T M G 7 140 2.73 51500 9.00 3678.5
43-021  SILVER SHINER [ I S N 12 240 4.69 96 0.02 4.0
43-032  SPOTFIN SHINER [ M N 2 4.0 0.78 28 0.00 7.0
47-002  CHANNEL CATFISH C F 16.0 3.13 29500 515 1843.7
47-007  FLATHEAD CATFISH P C F 6 120 2.34 47200 8.25 3933.3
77-003 ROCK BASS C C S 3 6.0 1.17 100 0.02 16.6
77-004  SMALLMOUTH BASS C M C F 13 26.0 5.08 4604 0.80 177.0
77-009  BLUEGILL SUNFISH [ P C S 2 4.0 0.78 220 0.04 55.0
80-011 LOGPERCH [ M S D 3 6.0 1.17 40 0.01 6.6
80-016  BANDED DARTER [ I S D 1 2.0 0.39 8 0.00 4.0
80-022 RAINBOW DARTER [ M S D 1 2.0 0.39 0.00 2.0
No Species: 18 Nat. Species: 17 Hybrids: O Total Counted: 256 Total Rel. Wt. : 572264
IBI:  52.0 Miwb:  10.2
03/03/2019
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Appendix Table A-3. Midwest Biodiversity Institute

Fish Species List

Site ID: River: 14-001 Great Miami River RM: 77.90 Date: 10/08/2018

Time Fished: 1621 Distance: 0.500 Drainge (sq mi): 2600.0 Depth: 0

Location: ust. Dam removal site Lat: 39.73040 Long: -84.20190
Species

Code: Species Name: Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.

Guild ance Guild Group Fish No. No. Wit. Wit. Wi.
20-003  GIZZARD SHAD 0 M 2 4.0 0.68 1320 0.70  330.0
40-005 QUILLBACK CARPSUCKER 0 M C 8 16.0 2.72 15100 7.98 9437
40-009 BLACK REDHORSE [ I S R 4 8.0 1.36 3460 1.83 4325
40-010 GOLDEN REDHORSE [ M S R 78 156.0 26.53 43500 23.00 2788
40-013  RIVER REDHORSE [ I S R 20  40.0 6.80 13740 7.26 3435
40-015 NORTHERN HOG SUCKER [ M S R 40  80.0 13.61 5050 2.67 63.1
40-016  WHITE SUCKER 0 T S W 1 2.0 0.34 720 0.38  360.0
40-023  SMALLMOUTH REDHORSE [ M S R 33  66.0 11.22 34080 18.02  516.3
43-001 COMMON CARP 0 T M G 3 6.0 1.02 30800 16.28 5133.3
43-020 EMERALD SHINER [ M N 19  38.0 6.46 204 0.11 5.3
43-021  SILVER SHINER [ I S N 4 8.0 1.36 40 0.02 5.0
43-022 ROSYFACE SHINER [ I S N 1 2.0 0.34 10 0.01 5.0
43-025  STRIPED SHINER [ S N 1 2.0 0.34 8 0.00 4.0
43-032  SPOTFIN SHINER [ M N 3 6.0 1.02 20 0.01 3.3
43-044  CENTRAL STONEROLLER H N N 2 4.0 0.68 100 0.05 25.0
47-002  CHANNEL CATFISH C F 1 2.0 0.34 5800 3.07 2900.0
47-007  FLATHEAD CATFISH P C F 3 6.0 1.02 30040 15.88 5006.6
70-001  BROOK SILVERSIDE [ M M 1 2.0 0.34 4 0.00 2.0
77-003  ROCK BASS C C S 3 6.0 1.02 930 0.49  155.0
77-004  SMALLMOUTH BASS C M C F 15 30.0 5.10 3770 1.99 1256
77-009  BLUEGILL SUNFISH [ P C S 3 6.0 1.02 110 0.06 18.3
77-011  LONGEAR SUNFISH [ M C S 1 2.0 0.34 20 0.01 10.0
80-005 BLACKSIDE DARTER [ S D 2 4.0 0.68 12 0.01 3.0
80-011 LOGPERCH [ M S D 28  56.0 9.52 230 0.12 4.1
80-014  JOHNNY DARTER [ C D 1 2.0 0.34 8 0.00 4.0
80-015 GREENSIDE DARTER [ M S D 5 100 1.70 30 0.02 3.0
80-016  BANDED DARTER [ I S D 4 8.0 1.36 16 0.01 2.0
80-022 RAINBOW DARTER [ M S D 8 16.0 2.72 30 0.02 1.8
No Species: 28 Nat. Species: 27 Hybrids: 0 Total Counted: 294 Total Rel. Wt. : 189152
IBl:  56.0 Miwb:  10.3
03/03/2019
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Appendix Table A-3. Midwest Biodiversity Institute

Fish Species List

Site ID: River: 14-001 Great Miami River RM: 79.50 Date: 08/27/2018

Time Fished: 1113 Distance: 0.500 Drainge (sq mi): 2590.0 Depth: 0

Location: dst. Wolf Creek Lat: 39.75180 Long: -84.19980
Species

Code: Species Name: Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.

Guild ance Guild Group Fish No. No. Wit. Wit. Wi.
20-003  GIZZARD SHAD 0 M 1 2.0 0.31 300 0.14  150.0
40-005 QUILLBACK CARPSUCKER 0 M C 3 6.0 0.94 5300 2.44 8833
40-009 BLACK REDHORSE [ I S R 14  28.0 4.38 17960 8.27 6414
40-010 GOLDEN REDHORSE [ M S R 23 46.0 7.19 34008 1565  739.3
40-013  RIVER REDHORSE [ I S R 11 220 3.44 58200 26.79 2645.4
40-015 NORTHERN HOG SUCKER [ M S R 72 144.0 22.50 10440 4.81 72.5
40-016  WHITE SUCKER 0 T S w 4 8.0 1.25 80 0.04 10.0
40-023  SMALLMOUTH REDHORSE [ M S R 71 142.0 22.19 57500 26.47  404.9
43-001 COMMON CARP 0 T M G 5 10.0 1.56 21500 9.90 2150.0
43-005 RIVER CHUB [ I N N 1 2.0 0.31 16 0.01 8.0
43-021  SILVER SHINER [ I S N 18.0 2.81 80 0.04 4.4
43-032  SPOTFIN SHINER [ M N 3 6.0 0.94 40 0.02 6.6
43-044 CENTRAL STONEROLLER H N N 23 46.0 7.19 300 0.14 6.5
47-002 CHANNEL CATFISH C F 2 4.0 0.63 9600 4.42  2400.0
77-004  SMALLMOUTH BASS C M C F 16.0 2.50 1000 0.46 62.5
77-009  BLUEGILL SUNFISH [ P C S 6.0 0.94 280 0.13 46.6
77-012  REDEAR SUNFISH [ C E 1 2.0 0.31 80 0.04 40.0
80-011 LOGPERCH [ M S D 26 52.0 8.13 280 0.13 5.3
80-015 GREENSIDE DARTER [ M S D 20  40.0 6.25 188 0.09 4.7
80-016 BANDED DARTER [ I S D 8 16.0 2.50 24 0.01 15
80-022  RAINBOW DARTER [ M S D 12 240 3.75 64 0.03 2.6
No Species: 21 Nat. Species: 19 Hybrids: O Total Counted: 320 Total Rel. Wt. : 217240
IBI:  50.0 Miwb:  10.2
03/03/2019
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Appendix Table A-3. Midwest Biodiversity Institute

Fish Species List

Site ID: River: 14-001 Great Miami River RM: 79.50 Date: 10/08/2018

Time Fished: 3530 Distance: 0.500 Drainge (sg mi): 2590.0 Depth: 0

Location: dst. Wolf Creek Lat: 39.75180 Long: -84.19980
Species

Code: Species Name: Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.

Guild ance Guild Group Fish No. No. Wit. Wit. Wi.
40-005 QUILLBACK CARPSUCKER 0 M C 1 2.0 0.15 1180 0.51  590.0
40-008  SILVER REDHORSE [ M S R 10  20.0 1.49 150 0.07 7.5
40-009 BLACK REDHORSE [ I S R 98 196.0 14.56 43962 19.11  224.2
40-010 GOLDEN REDHORSE [ M S R 105 210.0 15.60 60344 26.24  287.3
40-015 NORTHERN HOG SUCKER [ M S R 62 124.0 9.21 14940 6.50 1204
40-016  WHITE SUCKER 0 T S w 18  36.0 2.67 1270 0.55 35.2
40-023  SMALLMOUTH REDHORSE [ M S R 23 46.0 3.42 36300 15.78  789.1
43-001 COMMON CARP 0 T M G 2 4.0 0.30 5740 2.50 1435.0
43-005 RIVER CHUB [ I N N 8.0 0.59 80 0.03 10.0
43-013 CREEK CHUB G T N N 1 2.0 0.15 10 0.00 5.0
43-020 EMERALD SHINER [ M N 43  86.0 6.39 458 0.20 5.3
43-022 ROSYFACE SHINER [ I S N 8.0 0.59 60 0.03 7.5
43-025  STRIPED SHINER [ S N 1 2.0 0.15 12 0.01 6.0
43-032  SPOTFIN SHINER [ M N 29  58.0 4.31 230 0.10 3.9
43-043  BLUNTNOSE MINNOW 0 T C N 2 4.0 0.30 30 0.01 7.5
43-044 CENTRAL STONEROLLER H N N 61 122.0 9.06 1012 0.44 8.2
47-002 CHANNEL CATFISH C F 16.0 1.19 56000 24.35 3500.0
47-008 STONECAT MADTOM [ I C 4.0 0.30 30 0.01 7.5
77-002  BLACK CRAPPIE [ C S 2.0 0.15 380 0.17  190.0
77-003 ROCK BASS C C S 8.0 0.59 316 0.14 39.5
77-004  SMALLMOUTH BASS C M C F 26 52.0 3.86 4404 1.91 84.6
77-009  BLUEGILL SUNFISH [ P C S 5 10.0 0.74 440 0.19 44.0
80-005 BLACKSIDE DARTER [ S D 5 10.0 0.74 20 0.01 2.0
80-011 LOGPERCH [ M S D 91 1820 13.52 1030 0.45 5.6
80-015 GREENSIDE DARTER [ M S D 21 420 3.12 220 0.10 5.2
80-016 BANDED DARTER [ I S ] 26 52.0 3.86 84 0.04 1.6
80-022 RAINBOW DARTER [ M S ] 19  38.0 2.82 104 0.05 2.7
80-026  SAUGER X WALLEYE P E 1 2.0 0.15 1200 0.52  600.0
No Species: 27 Nat. Species: 26 Hybrids: 1 Total Counted: 673 Total Rel. Wt. : 230006
IBI:  52.0 Miwb:  10.7
03/03/2019
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Appendix Table A-3. Midwest Biodiversity Institute

Fish Species List

Site ID: River: 14-001 Great Miami River RM: 81.10 Date: 08/27/2018

Time Fished: 2233 Distance: 0.500 Drainge (sq mi): 2510.0 Depth: 0

Location: dst. Main Street Lat: 39.76462 Long: -84.19328
Species

Code: Species Name: Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.

Guild ance Guild Group Fish No. No. Wit. Wit. Wi.
20-003  GIZZARD SHAD 0 M 49  98.0 19.60 7400 8.72 75.5
40-005 QUILLBACK CARPSUCKER 0 M C 10.0 2.00 5400 6.36  540.0
40-008  SILVER REDHORSE [ M S R 1 2.0 0.40 20 0.02 10.0
40-009 BLACK REDHORSE [ I S R 22 440 8.80 820 0.97 18.6
40-010 GOLDEN REDHORSE [ M S R 44  88.0 17.60 52300 61.62  594.3
40-013  RIVER REDHORSE [ I S R 1 2.0 0.40 5400 6.36 2700.0
40-015 NORTHERN HOG SUCKER [ M S R 24 48.0 9.60 300 0.35 6.2
40-016  WHITE SUCKER 0 T S W 14 28.0 5.60 320 0.38 114
40-023  SMALLMOUTH REDHORSE [ M S R 10.0 2.00 120 0.14 12.0
43-001 COMMON CARP 0 T M G 1 2.0 0.40 4800 5.66 2400.0
43-021  SILVER SHINER [ I S N 11 220 4.40 98 0.12 4.4
43-025  STRIPED SHINER [ S N 4 8.0 1.60 8 0.01 1.0
43-032  SPOTFIN SHINER [ M N 4 8.0 1.60 30 0.04 3.7
43-034  SAND SHINER [ M M N 12 240 4.80 40 0.05 1.6
43-043  BLUNTNOSE MINNOW 0 T C N 8.0 1.60 8 0.01 1.0
47-007  FLATHEAD CATFISH P C F 1 2.0 0.40 580 0.68  290.0
77-003 ROCK BASS C C S 8.0 1.60 320 0.38 40.0
77-004  SMALLMOUTH BASS C M C F 15 30.0 6.00 5800 6.83  193.3
77-006 LARGEMOUTH BASS C C F 8.0 1.60 306 0.36 38.2
77-008  GREEN SUNFISH [ T C S 2 4.0 0.80 160 0.19 40.0
77-009  BLUEGILL SUNFISH [ P C S 10  20.0 4.00 180 0.21 9.0
77-011  LONGEAR SUNFISH [ M C S 5 100 2.00 220 0.26 22.0
80-003  YELLOW PERCH M 1 2.0 0.40 220 0.26  110.0
80-005 BLACKSIDE DARTER [ S D 1 2.0 0.40 4 0.00 2.0
80-011 LOGPERCH [ M S D 1 2.0 0.40 6 0.01 3.0
80-014  JOHNNY DARTER [ C D 3 6.0 1.20 8 0.01 1.3
80-015 GREENSIDE DARTER [ M S D 1 2.0 0.40 4 0.00 2.0
80-022 RAINBOW DARTER [ M S D 1 2.0 0.40 2 0.00 1.0
No Species: 28 Nat. Species: 27 Hybrids: 0 Total Counted: 250 Total Rel. Wt. : 84874
IBI:  52.0 Miwb: 9.4
03/03/2019
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Appendix Table A-3. Midwest Biodiversity Institute

Fish Species List

Site ID: River: 14-001 Great Miami River RM: 81.10 Date: 10/08/2018

Time Fished: 1725 Distance: 0.500 Drainge (sq mi): 2510.0 Depth: 0

Location: dst. Main Street Lat: 39.76462 Long: -84.19328
Species

Code: Species Name: Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.

Guild ance Guild Group Fish No. No. Wit. Wit. Wi.
20-003  GIZZARD SHAD 0 M 13 26.0 6.95 4020 535  154.6
40-005 QUILLBACK CARPSUCKER 0 M C 18  36.0 9.63 21240 28.27  590.0
40-009 BLACK REDHORSE [ I S R 25 500 13.37 480 0.64 9.6
40-010 GOLDEN REDHORSE [ M S R 30 600 16.04 23000 30.61  383.3
40-013  RIVER REDHORSE [ I S R 16 320 8.56 1220 1.62 38.1
40-015 NORTHERN HOG SUCKER [ M S R 16 320 8.56 1740 2.32 54.3
40-016  WHITE SUCKER 0 T S W 4 8.0 2.14 120 0.16 15.0
40-023  SMALLMOUTH REDHORSE [ M S R 8 16.0 4.28 6660 8.86  416.2
43-001 COMMON CARP 0 T M G 2 4.0 1.07 6200 8.25 1550.0
43-013 CREEK CHUB G T N N 1 2.0 0.53 6 0.01 3.0
43-021  SILVER SHINER [ I S N 9 180 4.81 120 0.16 6.6
43-044  CENTRAL STONEROLLER H N N 1 2.0 0.53 6 0.01 3.0
47-007  FLATHEAD CATFISH P C F 1 2.0 0.53 40 0.05 20.0
70-001  BROOK SILVERSIDE [ M M 1 2.0 0.53 2 0.00 1.0
77-003  ROCK BASS C C S 1 2.0 0.53 10 0.01 5.0
77-004  SMALLMOUTH BASS C M C F 10  20.0 5.35 9540 12.70  477.0
77-006 LARGEMOUTH BASS C C F 1 2.0 0.53 20 0.03 10.0
77-009  BLUEGILL SUNFISH [ P C S 3 6.0 1.60 200 0.27 333
77-011  LONGEAR SUNFISH [ M C S 13 26.0 6.95 420 0.56 16.1
77-012  REDEAR SUNFISH [ C E 3 6.0 1.60 50 0.07 8.3
80-005 BLACKSIDE DARTER [ S D 2 4.0 1.07 6 0.01 15
80-011 LOGPERCH [ M S D 5 100 2.67 30 0.04 3.0
80-014  JOHNNY DARTER [ C D 2 4.0 1.07 4 0.01 1.0
80-015 GREENSIDE DARTER [ M S D 1 2.0 0.53 4 0.01 2.0
80-022 RAINBOW DARTER [ M S D 1 2.0 0.53 4 0.01 2.0
No Species: 25 Nat. Species: 23 Hybrids: 0 Total Counted: 187 Total Rel. Wt. : 75142
IBI:  50.0 Miwb: 9.6
03/03/2019
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Appendix Table A-3. Midwest Biodiversity Institute

Fish Species List

Site ID: River: 14-001 Great Miami River RM: 81.80 Date: 08/27/2018

Time Fished: 2702 Distance: 0.500 Drainge (sq mi): 1860.0 Depth: 0

Location: Dst. I-75 Lat: 39.77129 Long: -84.18925
Species

Code: Species Name: Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.

Guild ance Guild Group Fish No. No. Wit. Wit. Wi.
20-003  GIZZARD SHAD 0 M 82 164.0 21.58 4110 3.66 25.0
40-005 QUILLBACK CARPSUCKER 0 M C 13 26.0 3.42 12220 10.88  470.0
40-009 BLACK REDHORSE [ I S R 3 6.0 0.79 1390 1.24 2316
40-010 GOLDEN REDHORSE [ M S R 79 158.0 20.79 34240 30.48  216.7
40-013  RIVER REDHORSE [ I S R 8 16.0 2.11 29800 26.53 1862.5
40-015 NORTHERN HOG SUCKER [ M S R 38 760 10.00 8440 751  111.0
40-016  WHITE SUCKER 0 T S w 10.0 1.32 90 0.08 9.0
40-023  SMALLMOUTH REDHORSE [ M S R 2.0 0.26 2040 1.82 1020.0
43-001 COMMON CARP 0 T M G 4.0 0.53 8000 7.12  2000.0
43-002 GOLDFISH 0 T M G 2.0 0.26 1000 0.89  500.0
43-021  SILVER SHINER [ I S N 10  20.0 2.63 90 0.08 4.5
43-025  STRIPED SHINER [ S N 13 26.0 3.42 74 0.07 2.8
43-032  SPOTFIN SHINER [ M N 3 6.0 0.79 14 0.01 2.3
43-034  SAND SHINER [ M M N 6 120 1.58 16 0.01 1.3
43-043  BLUNTNOSE MINNOW 0 T C N 21 420 5.53 64 0.06 15
43-044 CENTRAL STONEROLLER H N N 7 140 1.84 30 0.03 2.1
47-002 CHANNEL CATFISH C F 1 2.0 0.26 2600 2.31  1300.0
47-007  FLATHEAD CATFISH P C F 1 2.0 0.26 10 0.01 5.0
70-001 BROOK SILVERSIDE [ M M 5 10.0 1.32 10 0.01 1.0
77-002  BLACK CRAPPIE [ C S 1 2.0 0.26 360 0.32  180.0
77-004  SMALLMOUTH BASS C M C F 7 140 1.84 2480 221 1771
77-006 LARGEMOUTH BASS C C F 6 120 1.58 1040 0.93 86.6
77-009  BLUEGILL SUNFISH [ P C S 12 240 3.16 20 0.02 0.8
77-010 ORANGESPOTTED SUNFISH [ C S 1 2.0 0.26 6 0.01 3.0
77-011 LONGEAR SUNFISH [ M C S 4.0 0.53 80 0.07 20.0
77-012  REDEAR SUNFISH [ C E 12 240 3.16 180 0.16 7.5
77-015  GREEN SF X BLUEGILL SF 2.0 0.26 160 0.14 80.0
80-002  WALLEYE P S F 2.0 0.26 600 0.53  300.0
80-005 BLACKSIDE DARTER [ S D 8.0 1.05 8 0.01 1.0
80-011 LOGPERCH [ M S ] 15  30.0 3.95 120 0.11 4.0
80-014  JOHNNY DARTER [ C D 2.0 0.26 2 0.00 1.0
80-015 GREENSIDE DARTER [ M S ] 2.0 0.26 2 0.00 1.0
80-016 BANDED DARTER [ I S D 10.0 1.32 10 0.01 1.0
80-022 RAINBOW DARTER [ M S D 11 220 2.89 24 0.02 1.0
80-026  SAUGER X WALLEYE P E 1 2.0 0.26 3000 2.67 1500.0
No Species: 33 Nat. Species: 30 Hybrids: 2 Total Counted: 380 Total Rel. Wt. : 112330
IBI: 50.0 Miwb: 10.2
03/03/2019
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Appendix Table A-3. Midwest Biodiversity Institute

Fish Species List

Site ID: River: 14-001 Great Miami River RM: 81.80 Date: 10/08/2018

Time Fished: 2154 Distance: 0.500 Drainge (sq mi): 1860.0 Depth: 0

Location: Dst. I-75 Lat: 39.77129 Long: -84.18925
Species

Code: Species Name: Feed Toler- Breed IBI No. Rel. % by Rel. % by Av.

Guild ance Guild Group Fish No. No. Wit. Wit. Wi.
20-003  GIZZARD SHAD 0 M 66 132.0 15.71 720 0.77 5.4
40-005 QUILLBACK CARPSUCKER 0 M C 4 8.0 0.95 5800 6.24 7250
40-009 BLACK REDHORSE [ I S R 24 48.0 5.71 2560 2.75 53.3
40-010 GOLDEN REDHORSE [ M S R 161 322.0 38.33 44700 48.10 138.8
40-013  RIVER REDHORSE [ I S R 3 6.0 0.71 8020 8.63 1336.6
40-015 NORTHERN HOG SUCKER [ M S R 39 780 9.29 4600 4.95 58.9
40-023  SMALLMOUTH REDHORSE [ M S R 33  66.0 7.86 3780 4.07 57.2
43-001 COMMON CARP 0 T M G 2 4.0 0.48 6000 6.46  1500.0
43-021  SILVER SHINER [ I S N 3 6.0 0.71 20 0.02 3.3
43-025  STRIPED SHINER [ S N 3 6.0 0.71 12 0.01 2.0
43-032  SPOTFIN SHINER [ M N 1 2.0 0.24 6 0.01 3.0
43-034  SAND SHINER [ M M N 1 2.0 0.24 0.00 2.0
43-035  MIMIC SHINER [ I M N 3 6.0 0.71 10 0.01 1.6
43-043  BLUNTNOSE MINNOW 0 T C N 20  40.0 4.76 160 0.17 4.0
70-001 BROOK SILVERSIDE [ M M 1 2.0 0.24 2 0.00 1.0
77-003 ROCK BASS C C S 4.0 0.48 50 0.05 12.5
77-004  SMALLMOUTH BASS C M C F 10  20.0 2.38 11650 1254 5825
77-006 LARGEMOUTH BASS C C F 1 2.0 0.24 280 0.30 1400
77-009  BLUEGILL SUNFISH [ P C S 12.0 1.43 24 0.03 2.0
77-011 LONGEAR SUNFISH [ M C S 8.0 0.95 340 0.37 425
77-012  REDEAR SUNFISH [ C E 10  20.0 2.38 300 0.32 15.0
80-005 BLACKSIDE DARTER [ S D 4 8.0 0.95 16 0.02 2.0
80-011 LOGPERCH [ M S D 3 6.0 0.71 20 0.02 3.3
80-014  JOHNNY DARTER [ C D 2 4.0 0.48 4 0.00 1.0
80-015 GREENSIDE DARTER [ M S D 8 16.0 1.90 40 0.04 2.5
80-016 BANDED DARTER [ I S ] 3 6.0 0.71 6 0.01 1.0
80-026  SAUGER X WALLEYE P E 3 6.0 0.71 3800 409 6333
No Species: 26 Nat. Species: 24 Hybrids: 1 Total Counted: 420 Total Rel. Wt. : 92924
IBI:  52.0 Miwb: 9.4
03/03/2019
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Appendix Table A-1. ICI metrics and values for the Great Mimi River sampled between RM 75 and 84 from 1980 to 2018.

Drainage Number of Percent:
River ~ Area Total Mayfly Caddisfly Dipteran Caddis- Tany-  Other Tolerant Qual. IClor
Site_ID Mile  (sqmi) Taxa Taxa Taxa Taxa  Mayflies flies  tarsini Dipt/NI Organisms EPT Narrative
Bearwallow Run (14-001)
Year: 2018
GMRB25  81.60 1853.0 47(6) 10(6) 9(6)  19(6) 475(6) 36.6(6) 0.4(2) 14.1(4) 0.2(6) 26(6) 54
GMRB24 8110 2511.0 47(6) 12(6)  6(4)  19(6) 79.7(66) 12.7(2) 0.4(2)  6.2(6) 0.9(6) 13(4) 48
HOOW72 79.80 2583.0 49(6)  9(6)  8(6)  19(6) 39.8(6) 39.4(6) 0.2(2) 18.6(4) 0.4(6) 196) 54
HO9W02 77.80 2600.0 38(6) 12(6)  8(6)  12(6) 42.3(6) 46.4(6) 0.1(2) 10.4(6) 0.1(6) 196) 56
GMRB23 77.00 2591.0 41(6) 9(6) 7(6) 8(4) 64.4(6) 17.5(2) 0.1(2) 15.1(4) 26(2) 7(2) 40
Year: 2010
610060 80.60 2511.0 21 E
HO9W02 78.85 39(6) 10(6) 7(6) 13(2) 41.8(6) 18.9(6) 9.54) 28.0(6) 1.7(6) 16(6) 54
HO9W08 77.24 47(6) 13(6) 9(6)  16(4) 22.1(4) 17.4(6) 15.7(4) 445(4) 456) 21(6) 52
HO9W73 75.70 2594.0 40(6) 11(6)  9(6)  14(6) 15.6(4) 30.1(4) 29.4(6) 24.7(2) 0.7(6) 12(4) 50
Year: 2009
GMRB25  82.10 1851.0 40(6) 7(4) 5(4) 16(6) 11.3(4) 136(2) 6.7(2) 67.700) 14.00) 18(6) 34
Year: 1999
HO5W33 83.80 1174.0 14(2)  3(2) 0(0)  2(0) 0.6(2) 0.00) 0.00) 99.30) 12.3(00) 5(0) 6
Year: 1995
GMRB25 82.00 1852.0 35(6) 8(6) 6(4) 11(6) 7.1(2) 6.0(2) 70.4(6) 16.3(4) 5.5(0) 16(6) 42
610060 80.70 2511.0 33(6)  10(6) 6(4) 7(4) 9.6(4) 4.7(0) 65.8(6) 19.6(4) 13.0(0) 11(4) 38
GMRB24  80.00 2583.0 47(6) 11(6) 7(6) 16(6) 245(6) 16.3(2) 42.3(6) 16.0(4) 1.6(4) 156) 52
GMRB24  80.00 2583.0 49(6) 10(6) 9(6)  18(6) 9.02) 6.6(2) 52.4(6) 31.4(00) 206(0) 12(4) 38
GMRB23  76.40 2592.0 47(6) 12(6) 8(6)  14(6) 31.8(6) 41.2(6) 15.5(4) 11.0(6) 2.0(4) 196) 56
GMRB23  76.40 2592.0 36(6) 11(6) 6(4) 12(6) 11.1(4) 17.5(2) 58.06) 12.9(4) 3.800) 16(6) 44
H09S37 76.00 2594.0 41(6)  9(6)  8(6)  12(6) 12.1(4) 19.2(2) 41.9(6) 26.5(2) 85(0) 13(4) 42
HOOW73 75.70 2594.0 43(6)  9(6)  9(6)  14(6) 7.1(2) 18.9(2) 49.9(6) 24.02) 2.6(2) 13(4) 42
Year: 1989
610060 80.60 2511.0 42(6) 10(6)  7(6)  16(6) 25.2(6) 18.4(2) 36.6(6) 19.3(4) 2.6(2) 16(6) 50
GMRB24  80.00 2583.0 33(6)  8(6) 5(4) 12(6) 33.8(6) 14.2(2) 34.6(6) 16.2(4) 5.8(0) 16(6) 46
GMRB23 7650 2592.0 29(4)  8(6) 8(6)  8(4) 12.3(4) 50.7(6) 17.6(6) 185(4) 154) 16(6) 50
HO9W73 75.80 2594.0 30(4) 8(6) 7(6) 8(4) 18.6(6) 27.9(4) 34.2(6) 18.0(4) 0.6(6) 12(4) 50
Year: 1980
GMRB25 82.00 1852.0 30(4) 7(4) 6(4) 11(6) 16.1(4) 18.8(4) 33.4(6) 31.7(0) 3.5(2) 2(0) 34
610060 80.70 2511.0 32(4) 7(4) 8(6)  8(4) 43.9(6) 22.9(4) 4.1(2) 283(0) 7.90) 7 32
HO9WO02 78.00 2589.0 27(4)  6(4)  2(2) 10(6) 17.3(4) 0.8(0) 26.6(6) 55.00) 14.9(0) 4(0) 26
HO9W67 77.30 2590.0 28(4)  6(4)  6(4)  9(6) 62.8(6) 12.8(2) 9.2(4) 14.7(4) 16(4) 92 40
GMRB23 7650 2592.0 26(4)  6(4)  7(6)  7(4) 49.9(6) 19.5(4) 13.9(4) 165(4) 0.6(6) 13(4) 46




Appendix Table A-1. ICI metrics and values for the Great Mimi River sampled between RM 75 and 84 from 1980 to 2018.

Drainage Number of Percent:

River  Area Total Mayfly Caddisfly Dipteran Caddis- Tany-  Other Tolerant Qual. IClor
Site_ID Mile  (sqmi) Taxa Taxa Taxa Taxa  Mayflies flies  tarsini Dipt/NI Organisms EPT Narrative

HOOWS5 7520 2597.0 24(4)  7(4)  5(4)  6(4) 31.3(6) 47.7(6) 8.9(4) 11.86) 0.9(6) 92) 46




Table B-2. Macroinvertebrate data at sites in the Great Miami River in 2018.

River Code:14-001 River: Coll. Date10/10/2018 RM: 81.60
Site ID: GMRB25 Location: Sample:
Taxa CWH Taxa CWH

Code Taxa Taxa Tol.  Qt/Ql. Code Taxa Taxa Tol. Qt./Ql.
01801 Turbellaria F 240 N. (N.) "rectinervis"

03360 Plumatella sp F 4 81460 Orthocladius (O.) sp F 3+
03600 Oligochaeta T 2 + 82141 Thienemanniella xena F

06201 Hyalella azteca F + 82220 Tvetenia discoloripes group Mi 3
06700 Crangonyx sp MT + 83040 Dicrotendipes neomodestus F 1+
08601 Hydrachnidia F + 84450 Polypedilum (Uresipedilum) flavum 7
11020 Acerpenna pygmaea Ml 22 84470 Polypedilum (P.) illinoense T 1+
11119 Plauditus dubius or P. virilis | 31 + 84700 Stenochironomus sp F 11 +
11130 Baetis intercalaris F 7+ 85615 Rheotanytarsus pellucidus Ml 2
11650 Procloeon sp (w/ hindwing pads) Ml + 85625 Rheotanytarsus sp F 9 +
11670 Procloeon viridoculare Ml + 85814 Tanytarsus glabrescens group F 1
12200 Isonychia sp MI 356 + 87540 Hemerodromia sp F 16
13400 Stenacron sp F 127 + 93900 Elimia sp MmI 103 +
13510 Maccaffertium exiguum MI 3 18100 Anthopotamus sp MI +
13540 Maccaffertium mediopunctatum Ml 74 + 13100 Nixe sp MI +
13561 Maccaffertium pulchellum MI 300 + 18600 Ephemera sp MI +
13570 Maccaffertium terminatum Ml 96 + 26700 Macromia sp MI +
16700 Tricorythodes sp MI 358 + 60400 Gyrinus sp F +
17200 Caenis sp F + 11200 Callibaetis sp MT +
21001 Calopterygidae F + 34605 Perlinella drymo Mi +
21300 Hetaerina sp + 59510 Oecetis avara | +
22300 Argia sp F 3 59415 Nectopsyche exquisita Ml +
50315 Chimarra obscura Ml 2 59407 Nectopsyche candida Mi +
50804 Lype diversa Ml 1 11123 Labiobaetis dardanus Mi +
51300 Neureclipsis sp Ml 3+ 52510 Hydropsyche aerata MI 3
51600 Polycentropus sp Ml 3 84960 Pseudochironomus sp F

52200 Cheumatopsyche sp F 978 + 83158 Endochironomus nigricans MT +
52430 Ceratopsyche morosa group Ml 50 + 84040 Parachironomus frequens F 2
52570 Hydropsyche simulans Ml 1 78750 Rheopelopia paramaculipennis Ml

53400 Protoptila sp | + 82130 Thienemanniella similis Mi 2
53800 Hydroptila sp F 19

58505 Helicopsyche borealis Mi + No. Quantitative Taxa: 46 Total Taxa; 72
59300 Mystacides sp MI * No. Qualitative Taxa: 46 ICI: 54
59970 Petrophila sp e Number of Organisms: 2893 Qual EPT: 26
68075 Psephenus herricki Ml +

68601 Ancyronyx variegata E

68901 Macronychus glabratus F

69400 Stenelmis sp +

74100 Simulium sp F +

80310 Cardiocladius obscurus Ml +

80420 Cricotopus (C.) bicinctus T 4

80440 Cricotopus (C.) trifascia

81231 Nanocladius (N.) crassicornus or F 4
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Table B-2. Macroinvertebrate data at sites in the Great Miami River in 2018.

River Code:14-001 River: Great Miami River Coll. Date10/12/2018 RM: 81.10
Site ID: GMRB24 Location: dst. Main Street Sample:
Taxa CWH Taxa CWH
Code Taxa Taxa Tol.  Qt/Ql. Code Taxa Taxa Tol. Qt./Ql.
01320 Hydrasp F 4 N. (N.) “rectinervis"
01801 Turbellaria E 21 + 82710 Chironomus (C.) sp MT +
03360 Plumatella sp F 3 83000 Dicrotendipes sp F 2
03600 Oligochaeta T 16 + 83040 Dicrotendipes neomodestus F 2 +
06201 Hyalella azteca F + 83300 Glyptotendipes (G.) sp MT 13
08601 Hydrachnidia F + 84300 Phaenopsectra obediens group [= 2
11020 Acerpenna pygmaea Ml 5 84450 Polypedilum (Uresipedilum) flavum F
11119 Plauditus dubius or P. virilis | 5 84470 Polypedilum (P.) illinoense T +
11650 Procloeon sp (w/ hindwing pads) MI + 84540 Polypedilum (Tripodura) F 2
11651 Procloeon sp (w/o hindwing pads) Ml + scalaenum group
12200 Isonychia sp M 32 84700 Stenochironomus sp 6
13000 Leucrocuta sp MI + 84790 Tribelos fuscicorne E 3
13400 Stenacron sp E 597 + 85615 Rheotanytarsus pellucidus Ml 1
13510 Maccaffertium exiguum Ml 1 85625 Rheotanytarsus sp E 8
13521 Stenonema femoratum F 24 85800 Tanytarsus sp = +
13540 Maccaffertium mediopunctatum M 8 87540 Hemerodromia sp = 2
13561 Maccaffertium pulchellum M 344 + 93900 Elimia sp Ml 30 +
13570 Maccaffertium terminatum MI 64 + 95100 Physellasp T 1+
16700 Tricorythodes sp M 550 + 18700 Hexagenia sp +
17200 Caenis sp E 16 + 18100 Anthopotamus sp M 5 +
21300 Hetaerina sp E + 05900 Lirceus sp MT +
22001 Coenagrionidae T + 59415 Nectopsyche exquisita Ml +
22300 Argia sp E 3+ 26700 Macromia sp M +
24900 Gomphus sp F + 11200 Callibaetis sp MT +
51300 Neureclipsis sp MI 10 85230 Cladotanytarsus mancus group F +
51600 Polycentropus sp MI 3+ 51206 Cyrnellus fraternus E 9
52200 Cheumatopsyche sp [= 225
52430 Ceratopsyche morosa group M 15 No. Quantitative Taxa: 47 Total Taxa; 66
59580 Oecetis persimilis MI 1 No. Qualitative Taxa: 33 IClI: 48
59970 Petrophila sp M + Number of Organisms: 2071 Qual EPT: 13
68075 Psephenus herricki Ml +
68601 Ancyronyx variegata F 3
68901 Macronychus glabratus F 13
69400 Stenelmis sp = 1
77120 Ablabesmyia mallochi [=
77750 Hayesomyia senata or F

Thienemannimyia norena
77800 Helopelopia sp E 2
78140 Labrundinia pilosella = 4
78450 Nilotanypus fimbriatus E 2
80370 Corynoneura lobata = 6
80420 Cricotopus (C.) bicinctus T 1+
81231 Nanocladius (N.) crassicornus or F 1
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Table B-2. Macroinvertebrate data at sites in the Great Miami River in 2018.

River Code:14-001  River: Great Miami River Coll. Date10/10/2018 RM: 79.80
Site ID: HOQW?72 Location: Sample:
Taxa CWH Taxa CWH

Code Taxa Taxa Tol.  Qt/Ql. Code Taxa Taxa Tol. Qt./Ql.
01801 Turbellaria F 596 + 97601 Corbicula fluminea F 8 +
03600 Oligochaeta T 4 + 42700 Belostoma sp T +
06201 Hyalella azteca F + 18100 Anthopotamus sp MI +
11119 Plauditus dubius or P. virilis | 20 + 05900 Lirceus sp MT +
11130 Baetis intercalaris F 18 + 59415 Nectopsyche exquisita MI +
11670 Procloeon viridoculare Ml + 11200 Callibaetis sp MT +
12200 Isonychia sp Ml 634 + 01900 Nemertea F 2
13400 Stenacron sp F 81 + 04930 Erpobdella sp MT "
13521 Stenonema femoratum F 7+ 69225 Optioservus fastiditus M +
13540 Maccaffertium mediopunctatum M 94 + 25510 Stylogomphus albistylus M +
13561 Maccaffertium pulchellum M 518 + 52510 Hydropsyche aerata M 4
13570 Maccaffertium terminatum MI 86 + 52801 Potamyia flava M

16700 Tricorythodes sp MI 252 +

21300 Hetaerina sp + No. Quantitative Taxa: 33 Total Taxa; 55
22001 Coenagrionidae T + No. Qualitative Taxa: 45 ICl: 48
22300 Argia sp * Number of Organisms: 4244 Qual EPT: 19
50315 Chimarra obscura Ml

51600 Polycentropus sp MI +

52200 Cheumatopsyche sp E 1239 +

52430 Ceratopsyche morosa group M 429 +

52530 Hydropsyche depravata group F +

52570 Hydropsyche simulans MI

53400 Protoptila sp | 2 +

53501 Hydroptilidae E

58505 Helicopsyche borealis MI +

59970 Petrophila sp MI 42 +

68075 Psephenus herricki MI 1+

68601 Ancyronyx variegata E 12

68700 Dubiraphia sp F +

68901 Macronychus glabratus F 13

69200 Optioservus sp MI 1

69400 Stenelmis sp E 18 +

70600 Antocha sp MI 11

74100 Simulium sp F +

78655 Procladius (Holotanypus) sp MT +

80420 Cricotopus (C.) bicinctus T +

80430 Cricotopus (C.) tremulus group MT +

80440 Cricotopus (C.) trifascia F 31 +

81460 Orthocladius (O.) sp F +

82220 Tvetenia discoloripes group Ml 6 +

93200 Hydrobiidae F +

93900 Elimia sp Mi 83 +

96900 Ferrissia sp F 12 +
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Table B-2. Macroinvertebrate data at sites in the Great Miami River in 2018.

.River Code:14-001

River: Great Miami River Coll. Date10/10/2018 RM: 77.80

Site ID: HO9WO02 Location: Sample:
Taxa CWH Taxa CWH
Code Taxa Taxa Tol.  Qt/Ql. Code Taxa Taxa Tol. Qt./Ql.
01320 Hydrasp F + 84470 Polypedilum (P.) illinoense T +
01801 Turbellaria 271 + 85625 Rheotanytarsus sp 3
03600 Oligochaeta T + 87540 Hemerodromia sp F 4
04964 Erpobdella microstoma MT + 93900 Elimia sp MI 50 +
06201 Hyalella azteca F + 95100 Physella sp T +
11119 Plauditus dubius or P. virilis | 40 + 97601 Corbicula fluminea +
11130 Baetis intercalaris F 42 + 18100 Anthopotamus sp MI +
11670 Procloeon viridoculare Ml + 18600 Ephemera sp Mi +
12200 Isonychia sp MI 453 + 05900 Lirceus sp MT +
13400 Stenacron sp F 133 + 52510 Hydropsyche aerata Ml 9 +
13510 Maccaffertium exiguum Ml 83 11200 Callibaetis sp MT +
13521 Stenonema femoratum F 2 43570 Neoplea sp F +
13540 Maccaffertium mediopunctatum Ml + 11645 Procloeon sp Ml +
13550 Maccaffertium mexicanum MI 2 00401 Spongillidae F +

integrum 08250 Orconectes (Procericambarus) F +
13561 Maccaffertium pulchellum Ml 181 + rusticus
13570 Maccaffertium terminatum Ml 106 + 92615 Cipangopaludina japonica MT +
16700 Tricorythodes sp Ml 418 + 59950 Parapoynx sp MI +
17200 Caenis sp F + 11014 Acentrella turbida | 2
21300 Hetaerina sp 4 + 80740 Eukiefferiella claripennis group MT
22001 Coenagrionidae T + 82130 Thienemanniella similis Mi
22300 Argia sp +
51600 Polycentropus sp MI 1+ No. Quantitative Taxa: 37 Total Taxa;, 62
52200 Cheumatopsyche sp F 937+ No. Qualitative Taxa: 44 ICl: 56
52430 Ceratopsyche morosa group M 631 + Number of Organisms: 3508 Qual EPT: 19
52530 Hydropsyche depravata group F 24
52560 Hydropsyche orris MI 24
52570 Hydropsyche simulans Ml 5
53501 Hydroptilidae E 14 +
59970 Petrophila sp MI 18 +
60900 Peltodytes sp MT +
68201 Scirtidae E +
68901 Macronychus glabratus F 7+
69400 Stenelmis sp F 1+
70600 Antocha sp MI 6
74100 Simulium sp F 4 +
78655 Procladius (Holotanypus) sp MT +
80310 Cardiocladius obscurus Ml 2
80420 Cricotopus (C.) bicinctus T 4
80440 Cricotopus (C.) trifascia 3
81460 Orthocladius (O.) sp F 1
82220 Tvetenia discoloripes group MI 17
84450 Polypedilum (Uresipedilum) flavum F 4
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Table B-2. Macroinvertebrate data at sites in the Great Miami River in 2018.

River Code:14-001 River: Great Miami River Coll. Date10/10/2018 RM: 77.00
Site ID: GMRB23 Location: dst Dam removal site Sample:
Taxa CWH Taxa CWH
Code Taxa Taxa Tol.  Qt/Ql. Code Taxa Taxa Tol. Qt./Ql.
01801 Turbellaria F 65 + 26700 Macromia sp M +
03600 Oligochaeta T 53 + 08250 Orconectes (Procericambarus) F +
06201 Hyalella azteca E + rusticus
06700 Crangonyx sp MT 2 05900 Lirceus sp MT 2 +
11020 Acerpenna pygmaea MI 2 18600 Ephemera sp MI +
12200 Isonychia sp M 54 68130 Helichus sp F +
13400 Stenacron sp F 385 + 11200 Callibaetis sp MT +
13521 Stenonema femoratum F 16 59415 Nectopsyche exquisita M 5+
13540 Maccaffertium mediopunctatum MI 3 04683 Placobdella multilineata F +
13561 Maccaffertium pulchellum M 170 + 96930 Laevapex fuscus MT +
13570 Maccaffertium terminatum Ml 79 + 51206 Cyrnellus fraternus F 3
16700 Tricorythodes sp Ml 670 + 01900 Nemertea F 19
17200 Caenis sp E 3
21300 Hetaerina sp E 2 4 No. Quantitative Taxa: 41 Total Taxa; 52
22001 Coenagrionidae T + No. Qualitative Taxa: 26 ICIl: 40
22300 Argiasp F 1+ Number of Organisms: 2145 Qual EPT: 7
24900 Gomphus sp F +
50804 Lype diversa MI 1
51600 Polycentropus sp MI 3
52200 Cheumatopsyche sp F 342
52430 Ceratopsyche morosa group MI 17
53501 Hydroptilidae E 4
59970 Petrophila sp Ml 3+
68601 Ancyronyx variegata E
68700 Dubiraphia sp F
68901 Macronychus glabratus F 36
69400 Stenelmis sp E 15
77120 Ablabesmyia mallochi F
77500 Conchapelopia sp =
77750 Hayesomyia senata or E 4

Thienemannimyia norena
80420 Cricotopus (C.) bicinctus T
84300 Phaenopsectra obediens group F 4
84470 Polypedilum (P.) illinoense T +
84540 Polypedilum (Tripodura) F 1

scalaenum group
85625 Rheotanytarsus sp
85821 Tanytarsus glabrescens group sp 7 F 1
93200 Hydrobiidae F +
93900 Elimia sp Mi 152 +
95100 Physellasp T 1+
97601 Corbicula fluminea F 15 +
98200 Pisidium sp MT 1

03/03/2019 MBI - Midwest Biodiversity Institute B2-7



Bhidweest

Eb; " E‘JL Biodiversity Midwest Biodiversity Institute

frstte Macroinvertebrate Field Sheet
s O-H-/F,
Station ID Sheet ID Date Collected Qf o~/ ’)-/f?
Project Sampler Type 0;,/— / &) #HDs S~  Collected By ,5/\./ 572
~, Data 4 o7
ALP RM £/ & Comments Date Analyzed
Lat./Long. . Analyzed By

Stream é ; o4 EZ %rz ) ; é;ﬂ!% Location /‘)’7( /%///g\/f/“

Flow Temp.C) HDs - Current Set (fps) ﬂg Ret. (fps) /& / Ql. Time Sampled (min.) /20

- [ek)
Sampling Method: HD(No. g ) € DN/HP ™ Surber - Grab (Type ) -
Other -
HD Sampler Site: Depth_& . () Canopy 57% Current (Set) 0 £
Current(Ret) /o] =
HD Condition: Disturbed Yes/No Comment:
Debris Yeg/No Comment:

Silt/Solids None -~Sligh - Moderate - av =
DN/HP Sampling: Total Time 7. 40 —/0" %0 Habitats@éﬁp\ j@‘) @n - Backwater
}'-’rfr.fj_}y)
Physical Characteristics 7

Flow Condition: Flood - Ab - Low- - Interstitial - Intermittent - Dry

Current Velocity: Fast - cVioderate - Slow - = ND
Channel Morphology: Natural - Channelized - <hanneti vered) - Impounded é€v eeq/
Bank Erosion: Extensive - Moderate - gight “ -~ Nene '
Riffle Development: Extensive - Moderate - <Sparse> - Absent
Riffle Quality: Good P e = Pous Embedded:  ds/No)
Clarity: <Clear S __Murkys - Turbid Temp:
Color: None - ff_'_'__Gré—é“n‘-,- Brown - Grey - Other ( )
Canopy: opep - 75% - 50% - 25% - Closed
B Predominant Land Use (L,R,B)
Substrate Characteristics Forest Open Pasture Wetland

Pool Riffle  Run Shrub /Qofed Pasture Other
Bedrock( ) Old Field = ( )
Boulder( ) Rowcrop Residential A
Rubble( ) X< M P vl Industrial . Mining/Construction
Coarse Gravel Pas 94 Y
Fine Gravel i Predominant Riparian Vegetation Width
Sand e P pas Left Right Type
Silt Large Trees
Clay/Hardpan Small Trees
Detritus Shrubs
Peat YL Joo+ Y /0d7—  Grass/Weeds
Muck None ~
Other( )
Macrophytes _ / / Margin Habitat
Algae( ) W/ V / Undercut Banks Root Mats
Artifacts( ) Grass WaterWillow
Compaction(F,M,S) _ /. =~ . ~Shallows Clay/Hardpan
Depth{Average) 34 " i ol Rip Rap Bulkhead
Width{Average) /37" 20! .’ldf V4] / Other( )

/4"()’ buna Margin Quality: - Poor



Biological Characteristics:

Riffle:
Predominant -
Organisms: JS‘K’?&’?’ ///f% ap /7/7:"//&_5//7
Other Common Organlsms / /
/7 U{If-)t’/_.? /BMJ' ; ,f/w”; L/("// /Z/ufd"/ [
Density: igh - poUTEHE—
Diversity: High - @ - lLow /7477%%4%%
Run:
Predominant Orgamsms /
g Y ga 7/[/(4'3 4/ Py /’l (/ / (7—/‘&72 vy
Other Common Organisms: . _ N
Lron 7 4m y /44’;«% Cﬁ//{'aﬁ(’/ 4747 : /7/ r',,«’/c‘mﬂfm’ 4554
Density: High - Moderate - Low o
Diversity: High - Moderate - Low /0 ﬂ%ﬂz/& .
Pool: /
Predominant Organisms: 2 7C£ i ’“7 Les
77(7%%&/-7(/ U2 - 5 cf- /W&
Other Common Organlsms /@ﬁ/
M aseAes ;g//c «
Density: High - Moderate - Llow \ ,/42 04(
Diversity: High - Moderate - Low // (70‘[7
Margin:

Predominant Q gamsms
7%" vz—u:’ « fo/mm %;Md&/

Other Common Organlsms

Congy ”7/05(@ ,, s ae/faé

Density: High ./LVI ?t Low
Diversity: High w 47%00&»/0&

Other Notable 5 ‘
Collections: Z ' /ﬂﬁa/ g 7,4‘ / ?) " 4 /"él,é; /a_/p/:xfm/,;/

Potential Pollution

Sources:

Evidence of 3 g . / —él/ ,
Pollution: ,4/&‘4@ (4 J//Mfc;- f/’a?éw /?) 'F/Of/‘g-' ﬂﬁ ﬁ//ae/gs
Photo T & ’ & ’ ﬂ

Numbers:

OtherCommentSZ ée/:te, /f’mﬂ@Zu /oM
W ' linze/ é&% Vol W Dy Z,



| Fidwest

Midwest Biodiversity Institute
Macroinvertebrate Field Sheet

//Q s ST~ O~ aC/

Date Collected &) /o ~ /7 ~/F

Collected By /Qv/} By
A

Date Analyzed

y F'r .y I - | Rindt .
EWhich ki
Station ID Sheet ID
Project sampler Type (/. /®]  #HDs &
Data -7
ALP RM f/, / Comments
Lat./Long.

Stream M% ﬂ(; % Location sDJ’V{ //}/;9/ % Vﬂ/—

Analyzed By

//<05 =

Flowi_yg =/’ Temp.C) S @Current Set (fps) (J.> Ret. (fps) O+2_ ql.Time Sampled (min.) /' $6

Sampling Method: HD(No. ' ) - DN/HP - Surber - Grab (Type

) -

Other
HD Sampler Site: Depth =, 3 Canopy Oﬂﬂﬁ Current (Set) (2- 3
Current(Ret) .2
HD Condition: Disturbed Yes{,@g Comment:
Debris Yes{No Comment: [ /5 ae
Silt/Solids < Nome - SMght - Moderate -_Heavy
DN/HP Sampling: Total Time __ 20 4. Habitats: ool - Riffle - Run -:@ Backwater
Physical Characteristics
Flow Condition: Flood - - N - Low - |Interstitial - Intermittent - Dry
Current Velocity: Fast - Moderate - ND
Channel Morphology: ~ Natural - Channelized - <Chanhélized [Recoverasd) -dﬁm
Bank Erosion: Extensive - Moderate - Slight - <None O -
Riffle Development: Extensive - Moderate - Sparse - @bsens
Riffle Quality: Good - Fair - Poor Embedded: Yes/No
Clarity: Clear = - Mu Turbid Temp:_.
Color: None :_lq\_GreenP-—‘:’ Brown - Grey - Other ( )
Canopy: Open) - 75% - 50% - 25% - Closed
Predominant Land Use (L,R,B)
Substrate Characteristics Forest Open Pasture Wetland

Pool Riffle  Run Shrub Closed Pasture Other
Bedrock( © ) old Field Mibar— 5 ( )
Boulder{ ) Rowcrop Residential/Park
Rubble( ) v Industrial . Mining/Construction
Coarse Gravel  X\'% SR
Fine Gravel Predominant Riparian Vegetation Width
Sand X ﬁ Left Right Type
Silt . Large Trees
Clay/Hardpan Small Trees
Detritus Shrubs
Peat T~ OG- YL 0O A Grass/Weeds
Muck X S0 None A
Other ) B haed
Macrophytes Margin Habitat
Algae( ) Undercut Banks Root Mats
Artifacts( ) Grass <WatsrWillow
Compaction(F,M,S) =~ Shaffows Clay/Hardpan
Depth(Average) S A Rip Rap Bulkhead
Width(Average) &0 Other( )

Margin Quality:  Good -<Fair=-FPgor



Biological Characteristics:

Riffle:
Predominant
Organisms:
Other Common Organisms:

Density: High - Moderate - Low

Diversity: High - Moderate - Low
Run:

Predominant Organisms:

Other Common Organisms:

Density: High - Moderate - Low

Diversity: High - Moderate - Low
Pool:

N
Predominant Organisms: S _ -
ﬂﬂl oo . /T/:f 7 V[/'G /:75 74-#4/,-4
Other Common Organisms: .
/6/@/7’{:,5 pﬂf;{p{a ﬁ}//ow%@ 4A é/&-/ Z?gvec mfé

Density: High - -(_. /)ﬁ/?[””//?”‘}

Diversity: High - Modemte - Low
Margin Dl | At bogohile s, Wt henrie

Predominant Organisms:

(otniS kf7 Vo w/ 2, @ 2 ggfﬂﬁa
Other Common Organisms:
'1,} { &y tké @'

Density: High - Moderate OLow
Diversity: High - Moderate OLow
Other Notable -
Collections:
Potential Pollution ) i
Sources: “— Levpees , trbaia
Evidence of '
Pollution: -
Photo .
Numbers: ST

Other Comments: ﬁ/é Wﬂﬂ dy_ﬂ/%‘% /%mzzaiénm JCMV—M

ST s, @MMW VA e oiud)
a3 v oidstras comeldoons - e



* Hidwest

E I ; k1 Biodiversity Midwest Biodiversity Institute

Ei L L fnsitute Macroinvertgbrate Field Sheet
’ -0~/
Station ID Sheet ID Date Collected ¢/ /o ~/ %jgp
Project Sampler Type C?qyl/ 6)/ # HDs S’ Collected By ,y r;/ Bﬂ
,  Data 2

ALP RM 7%& Comments Date Analyzed
Lat./Long. Analyzed By

Stream (nﬂéﬁz ’%:2 %/é Location %/M/)ﬂ// @M 7;@//@ /':?.x;

/e-io
Flow / / Temp. C). HDs - Current Set (fps) Ret. (fps) Ql. Time Sampled (min.) / "0

7/——

Sampling Method: HD{(No. f/ ) - DN/HP - Surber - Grab (Type_ ) -
Other
HD Sampler Site: Depth /; Canopy ﬂ% Current (Set)
Current(Ret) z 7
HD Condition: Disturbed Yes/No Comment:_ /_Vd .
Debris Yes/No  __ Comment: . (£o7s 7 /%/4’«*((2 \
Gilt/Soligs None -cSlight - Moderate - Heavy
DN/HP Sampling: Total Time /dD Ly Habitats: - @Q - Backwater
t/é i fﬁu?[Pq/
____Physical Characteristics
Flow Condition: Flood - <Age_\.Te444;»«&%1:L_hlr.lc.rfﬁaI - Low - Interstitial - Interm|ttent -
Current Velocity: Fast- - doderste Slow ~ -
Channel Morphology: Natural - Channelized - Ch@%dmgr - Impounded ZL 60%/
Bank Erosion: Extensive - Moderate - Slight - C\_V_&@
Riffle Development: Extensive - Moderate - Absent
Riffle Quality: < Good— -  Fair - Poor Embedded:  YEY/G)
Clarity: TClear “‘“"__ﬂ_j Hﬁugky - Turbid Temp:
Color: None < Green > Brown - Grey - Other ( )
Canopy: Open - 75% - 50% - 25% - Closed
Predominant Land Use (L,R,B)
Substrate Characteristics Forest Open Pasture Wetland
Pool Riffle  Run Shrub Closed Pasture Other
Bedrock( ) Old Field Urban ( )
Boulder{ ) Rowcrop Residential/Park
Rubble( ) ¥ XX X Industrial ~ Mining/Construction
Coarse Gravel X XKy XK
Fine Gravel Predominant Riparian Vegetation Width
Sand XA X W Left Right Type
Silt W Large Trees
Clay/Hardpan ' Small Trees
Detritus Shrubs
Peat : Grass/Weeds
Muck None
Other( )
Macrophytes . / Margin Habitat
Algae( ) v v Undercut Banks Root Mats
Artifacts( ) Grass Water Willow
Compaction(F,M,5) /& "/ /(3‘ 7 307 Shallows Clay/Hardpan
Depth(Average) - = [= Rip Rap Bulkhead
Width(Average) &2 (0’ s 3 CjO_"’L - Other( )

‘49‘(} )euw\ Margin Quality:  Good - Fair - Poor



Biological Characteristics:

Riffle:

Predominant
Organisms: Sg@/&z _Z J‘W/ & C//a_ ‘
, Other on Orga
%ﬁ’: «a/?: oLy "/‘ /é/%ﬂ[ 4"?%?//5/ 2 ﬁ’x{?‘[ada/ MKA{V%M /%g M

Density: 7 nghJ)Moderate - {ow

Diversity: High - dvoderates - Low

Run:
Predominant Organisms: — )
é—/f,wa /ﬁVéfc,/J/z/ ; s ca/‘y”%ao@
Other Common ngamsms M
7222 u///o/'”/‘/f‘ 4 04’ ///P//’[a f@/@//& /éﬂ
Density: High - @ Low
Diversity: High - Mederate - Low
Pool: \
Predominant Organisms: L,-'M,M S
C—/ / C M«%
Other Comm Orgams W
/a// Zeﬂ’% Y[ttg?/cowé M / e MHALS)
Density: ngh - Moderate -( L W)
Diversity: High - Moderate - @
Margin:
Predominant Organisms: %
)&?4(40
Other Common Organisms:
Ucﬂa&
Density: High -vodéfate - Low 7{/_7/7&]%@‘ A
Diversity: High - Moderate - lows> % Z ; /
Other Notable :
Collections:

e Wy O Ul

voluton: . /22207 @/ Ao frast &Jﬁw . W‘Mméa

:Izz:(l;ers: érff\ e /- fﬁ
Other Comments: M M % W ~ WA/&
M%WW /ZéM/L . /(KOV[U{MV&//KW

ﬁ%ﬁ’*‘&/’?z’/’w/y/ aq WW Lo l,(fg‘;,/zodm %é //MW



Fidvrest

Midwest Biodiversity Institute
Macroinvertebrate Field Sheet

- HYS /O0-r10-7
Date Collecte 42, f(

| EW Ll ot
Station ID
Project
ALP RM 77
Lat./Long.

Stream é/wa% %a/m/ /@Location /J/ —’/;,%d;km (;%/m 7010?/(,

Ret. (fps) YA Ql. Time Sampled (min.)

Flow

Sampling Method: HD(No.__ > ) -
Other

Temp. C).

Sheet ID
Sampler Type é25¢ 22 / _#HDs S Collected By ﬁ/ ,27”
Data v
Comments Date Analyzed

Analyzed By

HDs - Current Set {fps)

@- Surber - Grab (Type 9 -

26—

E ':I 22 2

HD:Sampler Site:  Depth .0 Canopy 4&1 Current (Set)

Current(Ret) A 1

HD Condition: Disturbed Yes/No Comment:

St B Debris Yes/ Comment:_Z covrle feaues , [0fs oy oo srovas oo (Y <
: S Nopge——slight - Moderate - Heavy : T 4

DN/HP Sampling: Total Time /30 . Habitats: Pool -‘-@- @- Backwater

Physical Characteristics
Flow Condition: Flood - &bove Normal- Normal - Low- - Interstitial - Intermittent - Dry

Current Velocity: Fast

Channel Morphology:

- foderate - Slow -

Natural - Channelized - = Channelized (Recovered) - Inqpoardes

ND

(%fﬂéf@} [_eveeq/

Bank Erosion: Extensive - Moderate - Slight -
Riffle Development: Extensive - Moderate - Sparse - Absent
Riffle Quality: a@ji - Fair - Poor Embedded: Yes@
Clarity: ; ' P Turbid Temp: /5
Color: Brown - Grey - Other ( ' )
Canopy: - 50% - 25% - Closed
Predominant Land Use (L,R,B)
Substrate Characteristics Forest Open Pasture Wetland

Pool Riffle  Run Shrub Closed Pz;ture Other
Bedrock( ) Old Field Q:_B_@ ( )
Boulder( ) Rowcrop Residential 8
Rubble( ) X v Industrial Mining/Construction
Coarse Gravel e V4744
Fine Gravel v d Predominant Riparian Vegetation Width
Sand v )4 Left Right Type
Silt Large Trees
Clay/Hardpan Small Trees
Detritus Shrubs
Peat NE oo’ 2004/  Grass/Weeds
Muck Norie
Other( )
Macrophytes / / Margin Habitat
Algae( ) V4 v Undercut Banks Root Mats
Artifacts( ) Grass Water Willow
Compaction(F,M,S) . /= y=2 Shallows Clay/Hardpan
Depth(Average) I % Rip Rap Bulkhead
Width(Average) 20 ! @é Other( )

‘ Margin Quality:  Good - Fair - Poor



Biological Characteristics:
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Diversity: High - - Low

Pool:
Predominant Organisms:

Other Common Organisms:

Density: High - Moderate - Low
Diversity: High - Moderate - Low

Margin:  (hafozwa /e, aolonr

Predominant Organisms: :
4

Otm Dawrse o ws N §7%

Density: High - &;{ﬁ}?- Low Pand”
Diversitv: High—=jedarate. - Low G+ @n fqﬁé/ §

P Co @/Cm
Other Notable
Collections: /% /écwféoz?w/ /ﬁﬁfq/a/qwd y W

Potential Pollution
Sources:

Evidence of
Pollution: — vé&( M&’M/&/ ﬂ&‘/&’ aogx7 Mﬂ
Photo

Numbers: C‘l \? 3‘5—/

Other Comments: @,zﬁ .y 77’4/ J ﬂ

~




thidwest
r L1 Biodiversity Midwest Biodiversity Institut
Ewi M & inceue Macroinvertebrate Field Shee

Date Collected /& ';[ﬁ wd o

Station ID Sheet ID

Project : Sampler Type O yL//( mj #HDs | S Collected By Q\_7 Vs /0
Data c

ALP RM 72 ¢ Comments Date Analyzed

Lat./Long. Analyzed By

Stream (5 o . ) Location /J‘%‘ Lpimlm ,4//,/(//75 y
i (0 —

Ret. (fps) Ql. Time Sampled {(min.) _2 ~c2)

Flow (P/QZ Temp.C). __ HDs- Current Set (fps)

Sampling Method: HD(No. & ) - - Surber - Grab (Type__ ) -

Other

HD.Sampler Site: Depth _:2.4.5 Canopy 4;%& Current (Set) éz 0.2

Current(Ret) 2o X

HD Condition: ‘Disturbed Yes@ Comment: L,D/m ;e-/ U‘f(/ér.oc/a][/ (f%a//mp &Lof 7L
’ Debris Yes/No Comment: &u?" Y eed J‘ao}f;w/f’/&

@g@ﬂm@ None - Mete - Heavy
DN/HP Sampling: al Time 00 Habitats: - leﬂe - Run -@ - Backwater

_r

Physical Cha ractenstlcs

Flow Condition: Flood - Afpve Norhai- Normal - Low - Interstitial - Intermittent - Dry

Currerit Velocity: Fast - Moderate - <Slowp

Chaninel Morphology: < Natural>- Channelized - Channelized (Recovered) dr_p@@ <

Bank Erosion: Extensive - - Moderate - <Sfight - = None

Riffle Development: Extensive - Moderate - Sparse - Absent-

Riffle Quality: Good -//Lau'\% - Poor Embedded:  Yes/No

Clarity: Clear ey~ Murk Turbid Temp:

Color: None - - Brown - Grey - Other ( )

Canopy: @ - 75% - 50% - 25% - Closed ’

Predominant Land Use (L,R,B
Substrate Characteristics Forest Open Pasture Wetland
Pool leﬂe Run Shrub Closed Pasture Other

Bedrock( ) Old Field  drbam> &- (73

Boulder( ) p Rowcrop - Residential/Fark /£ %  rada

Rubble( )y Vv Industrial . Mining/Construction é/e'z

Coarse Gravel o e
_ Fine Gravel Pt - Predominant Riparian Vegetation Width

Sand A . : Left Right Type

Silt L Pl 7R Large Trees

Clay/Hardpan Small Trees

Detritus ,/ Shrubs

Peat X s’ * Grass/Weeds

Muck None

Other( )

Macrophytes Margin Habitat

Algae( ) ' Undercut Banks Root Mats

Artifacts( ) Grass @Water Wilow

Compaction(F,M,S) /%7 Shallows Clay/Hardpan

Depth{Average) ‘Sor? Rip Rap Bulkhead

Width(Average) /57 4., ’d o Other( ) .
‘ ' Margin Quality:  Good <Fair - Poor



Biological Characteristics:

Riffle:
Predominant
Organisms:

Other Common Organisms:

Density: High - Moderate - Low
Diversity: High - Moderate - Low
Run:
Predominant Organisms:
Other Common Organisms:
Density: High - Moderate - Low
Diversity: High - Moderate - Low
Pool:
Predominant Organisms: e v,
(afz;e/y,zg / /r/"/ bO/y?% cr/m
Other Common Organisms:  ___ . .
Fortepeneiydy . Torbelicre ,&//W,Dﬁ (ol itle_, St
Density: High - Moderate < Low> A
Diversity: High - Moderate> - Low Z% ocen, Cé/
Margin:
Predominant Organisms:
/;/m P )vdc% \
Other Common Orgamsms ;
Density: ngh - Moderate - Low /
Diversity: High - Moderate - Low /%W BW
Other Notable G WW“?/
Collections: j%‘f VU
Potential Pollution
Sources:
Evidence of
Pollution: —
Photo
Numbers:

Other Comments: M J;

ot A

W ,\Zd-aéa oo/, /(/@a?/

a;//u&w s n
W%W
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MBI Great Miami River Biological & Habitat Assessment March 31, 2019

APPENDIX C: Habitat Data



Appendix D-1. QHEI metric scores for sites in Great Miami River during 2018.

QHEI Metrics:
River Gradient
Mile QHEI SubstrateCover Channel Riparian Pool Riffle & Score Narrative
(14001) Great Miami River
Year:2018
81.80 77.00 18.0 13.0 15.0 4.00 10.0 7.0 1.67-(10) Excellent
81.10 72.50 16.0 14.0 14.0 4.00 9.0 5.5 2.67-(10) Good
79.50 80.00 18.0 13.0 17.0 3.00 12.0 7.0 3.86-(10) Excellent
77.90 79.00 20.0 13.0 15.0 3.00 11.0 7.0 3.17 -(10) Excellent
76.80 74.50 15.0 13.0 15.0 4.50 10.0 7.0 1.94-(10) Good

03/03/2019
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Qualitative Habitat Evaluation Index ObES 55‘0/:9.'-

a_n_d Use Assessment Field Sheet

Stream & Location: ., .o+ Miam: €s, -, Dt 1= FS A Q1. 8Date: @l 24 | &
CMmip2S Uk Mad Rues Scorers Full Name & Afiation: MRS MB L
River Cock: ] - 001 - __ _STORETF_____ A7 33 U B pge  Taen
Check O/ ¥Two substrate TYPE BOXES;
1 SUBSTADATEestimate % or note every type present Check ONE (Or 2 & average)
. BEST TY,,PE,S POOL RIFFLE OTHER TYPES POOL RIFFLE OBIGIN N ) QUALITY
OO BLDR/sLABS[10] O CJHARDPAN [4] CILIMESTONE [1] CJHEAVY [-2]
O[] BOULDER [9] [0 CJ'DETRITUS [3] ,2[ TILLS [1] SILT [CJIMODERATE [-1]. Swbsirale
O [4\COBBLE [8] O I:l‘MUCK 21 [CJWETLANDS [0] /EdanRMAL [0
/z% IGRAVEL [7] ‘ — OQOswrpz CJHARDPAN[O]  _ __  _  _  ° CIFREE[Y) |
1] |SAND [6] O DMFFEE [0 [1/SANDSTONE [0] &DDEO C"DIEXTENSIVE -2]
OO0 BEDROCK[5] _____ (Score natural substrates; ignore L1 RIP/RAP [0] & N OJ MODERATE [-1] Maximum
NUMBER OF BEST TYPES 2 or more [2] sludge from point-sources) [1LACUSTURINE [0] ui s 'NORMAL [0] 20
|3 or less [0] 0'SHALE [-1] OINONE [1]

comments S DlcoAL FINES [-2] o

2] WNSTREAM COVER Indicate presence O to 3: 0-Absent; 1-Very small amounts or if more common of marginal AMOUNT
quality; 2-Moderate amounts, but not of highest quality or in smalt amounts of highest
quality; 3-Highest quality in moderate or greater amounts (e.g., very large boulders in deep or fast water, large CPGCKONE(_O’ 2 & average)
diameter log that is stable, well developed rootwad in deep / fast water, or deep, well-defined, functional paols. EXTENSIVE >75% [11]
UNDERCUT BANKS [1] _ —2_POOLS >70cm[2] —) [OXBOWS, BACKWATERS [1] 'MODERATE 25-75% [7]
—{ _|OVERHANGING VEGETATION [1] _ /0 ROOTWADS 1l 2 _|AQUATIC MACROPHYTES [1] * [J|SPARSE 5-<25% [3]
2_ |SHALLOWS (IN SLOW WATER) [1] __ 2. BOULDERS [1] /__LOGS OR WOODY DEBRIS [1] [JINEARLY ABSENT <5% [1]

—O> ROOTMATS [1] - - over
commernts Maximl{?ng l l
3] CHANVNVEL MORPHEO, OV Check ONE in each category (Or 2 & average)

SINUOSITY DEVELOPMENT CHANNELIZATION STABILITY
[J[HIGH [4] [EXCELLENT[7] [OJ/NONE [6] HIGH [3]
[0 MODERATE [3] /meoon [5] |IRECOVERED [4] "0 MODERATE [2].

/Zﬁrow [2} O FAIR [3] O |RECOVERING [3] O rowp]

C1INONE [1] O Poor [1} [J[RECENT OR NO RECOVERY [1] ' . crame
Commernts Maximuzng

4] BANK EROSION ANL RIPARAN ZONE Check ONE in each category for £ACH BANK (Or 2 per bank & average)
River right looking downstream . RIPARIAN WIDTH FLOOD PLAIN QUALITY

B EROSION [ C1ioE > Som 4 01 BiForesT, swamp 3] 11 B} GONSERVATION TILLAGE [1]
'NONE/LITTLE [3] [J [J'MODERATE 10-50m [3] [J I:I,}SHRUB OR OLD FIELD [2] g’ “URBAN OR INDUSTRIAL [0]
0 C] MODERATE [2] 0O OINARROW 5-10m [2] [ CJ|RESIDENTIAL, PARK, NEW FIELD [1] | MINING / CONSTRUCTION [0]
O C1'HEAVY / SEVERE IJIMERY NARROW < 5m [1]' (I DiFENCED PASTURE [1] Indicate predominant land use(s)
O CIINONE [0] O C1/oPEN PASTURE, ROWCROP [0]  past 100m riparian.  fjparianf[
commeris Maximu% \3(
5] POCL / GLIDE AND RIFFLE /RUN OUALITY i - —
MAXIMUM DEPTH CHANNEL WIDTH CURRENT VELOCITY Recreation Potential
Check ONE (ONLY)) ___~ Check ONE (Or 2 & average) __ Check ALL that apply Frimary Contact
)22 1m [6] POOL WIDTH > RIFFLEWIDTH [2] [J:TORRENTIAL [-1] LASLOW [1] Secondary Contact
0 0.7-<1m [4] [JPOOL WIDTH = RIFFLEWIDTH [1] [IVERY FAST[1] ~LJINTERSTITIAL [1] || (circte one snd camment on back)

. 00.4-<0.7m 2] C1lPOOL WIDTH < RIFFLEWIDTH [0] JiFAST [1] CIINTERMITTENT [-2] '
[010.2<0.4m [1] JAMODERATE [1] [J|EDDIES [1] ‘ Pool/, ’
|:|j < 0.2m [0] Indicate for reach - pools and riffles. Current

commeris - Maximu1nz1 l
indicate for functional riffiss; Best areas must b iarge enough (o support a population — -~ -
of riffle-obligate species: Check ONE (Or 2 & average). _ CINO RIFFLE [metric=0]

RIFFLE DEPTH RUNDEPTH . RIFFLE/RUN SUBSTRATE RIFFLE/RUN EMBEDDEDNESS
,ﬂ’ BEST AREAS > 10cm [2] ,|2|1V|'A'XIMUM'>” 50cm [2] LASTABLE (e.g., Cobble, Boulder) [2] INONE [2]
[1BEST AREAS 5-10cm [1] ‘TIMAXIMUM < 50cm [1]/IZfMOD. STABLE (e.g., Large Gravel) [1] Tow [1] ) X
CI'BEST AREAS < 5¢cm [JIUNSTABLE (e.g., Fine Gravel, Sand) [0] CMODERATE [0] <7772/

| [metric=0] R ' _—— OEXTENSIVE [-11,, 74 "\

Commers M Ma)flmung

T oinner il " OEERREE  wroo( ) weune( ) omenf’

(1360 mi LIHIGH - VERY HIGH [10-6] wruN: (__ uRIFFLE( ) Mol

EPA 4520 06/16/06
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Qualitative Habitat Evaluation Index M5
and Use Assessment Field Sheet oHE1 Score 112 )

Stream & Location: Cread M-‘aM: Cives Dst Marn & M _ 8l Dot 812 1 &
Dst Mad Rnver COmRB2Y Scorers Full Name & Afiitiation. MRS MBF —
Fver Code_[8 - 0O1_-___STORETA____ 400031 .30 L 8y 1132 P
Check OV FTi bstrate TYPE BOXES; .
1] SUBSfADArEest?;ate % or r‘:cl)?es:v:rg/a t?/pe present Check ONE (Or 2 & average)
BESTTYPES oo gipre  OTHERTYPES ) pippe  ORIGIN ,._QUAL,'TY
OO BLDR/SLABS[10] ___ __ [JCJHARDPAN[4] ____ _____ []LIMESTONE[1] OHEAVY [-2]
O |BOULDER [9] — —— QO OpETRITUS[3] ____ ___ HATILLS[1] SilE [0 MODERATE [-1] Suwbsvate
EJ_—J 'COBBLE [8] O CIMUcK [2] CIWETLANDS [0] JZNORMAL [0]
O IGRAVEL [7] — — O0Osurz e EllHARDPAN s ........... CIEREE[) . l
B}ZiSAND [6] —~ __ OOARTIFICIAL[O] I:I]SANDSTONE [0] é«“DEO D!EXTENSIVE [-2]
[0 BEDROCK [5] (Score natural substrates; ignore [JRIP/RAP [0] P 48:9 CMODERATE [-1] Maximum
NUMBER OF BEST TYPES;JZ4 or more [2] sludge from point-sources) CJLACUSTURINE [0] i S,Z;’NORMAL [0] 20
P ; O3 or less [0] LISHALE [-1] LINONE 1)
e CIicoAL FINES [-2]
cate presence 0 to 3: 0-Absent; 1-Very small amounts or if more common of marginal AMOUNT

Indi
2] WS]P[AMCOVEunaIity; 2-Moderate amounts, but not of highest quality or in small amounts of highest

quality; 3-Highest quality in moderate or greater amounts {e.g., very large boulders in deep or fast water, large Check ONE (Or 2 & average)
diameter log that is stable, well developed rootwad in deep / fast water, or deep, well-defined, functional pools. O ENSIVE >75% [11]

—© [UNDERCUT BANKS [1] POOLS > 70cm [2] [OXBOWS, BACKWATERS [1] 'MODERATE 25-75% [7]
—O _|OVERHANGING VEGETATION [1] __© ROOTWADS [1] /__|AQUATIC MACROPHYTES [1] []SPARSE 5-<25% [3]
_5__|SHALLOWS (IN SLOW WATER) [1] _ £ |BOULDERS [1] /_|LOGS OR WOODY DEBRIS [1] [] NEARLY ABSENT <5% [1]

¢ ROOTMATS [1] Cover [ \
COMNENISs Maximuzrg

3] CHANNEL MORFPHOL OG Y Check ONE in each category (Or 2 & average)

®

SINUOSITY DEVELOPMENT CHANNELIZATION STABILITY

Ol HIGH [4] [ EXCELLENT[7] []NONE[6] P HIGH 3]

0 MODERATE [3] 'GOOD [5] ' 'RECOVERED [4] J' MODERATE [2]

JALow [2] [0 FAIR [3] [0 |IRECOVERING [3] O, Low 11

[J|NONE {1] O POOR [1] O] [RECENT OR NO RECOVERY [1] channel]
Cornmernts Max"muzn(;

4] BANK EROSION AND RPARLAN ZONE Check ONE in each category for £4CH B4/ (Or 2 per bank & average)
River right looking downstream L RIPARIAN WIDTH FLOOD PLAIN QUALITY

_EROSION [ [ wipE > 5om [4] 01 BljFoREST, SWAMP [3] L1 £ cONSERVATION TILLAGE [1]
INONE/LITTLE[3] [ []MODERATE 10-50m 3] L1 LI|SHRUB OR OLD FIELD [2] % F1 URBAN OR INDUSTRIAL [0]
L] MODERATE [2] O OOINARROW 5-10m [2] O CJ|RESIDENTIAL, PARK, NEW FIELD [1] L] [ MINING / CONSTRUCTION [0}
O CIHEAVY / SEVERE [1] ZTETVERY NARROW < 5m [1] [ Cl|FENCED PASTURE [1] Indicate predominant land use(s)
[ CIINONE [0] D) DJloPEN PASTURE, ROWCROP [0]  past 100m riparian.  fjparian
Comments Maximu1r3
51 POCL / GLIDE AND RIFFLE /RUN OUALITY r = =
MAXIMUM DEPTH CHANNEL WIDTH CURRENT VELOCITY | Recreation Potential
Check ONE (ONLY!) Check ONE (Or 2 & average) - CheckALL thatapply | Armary Contact
> 1m [6] [1;POOL WIDTH > RIEFLE WIDTH [2] [ TORRENTIAL [-1] [FSLOW [i] Secondiary Contact '
0'0.7<im [4] FTPOOL WIDTH =RIFFLEWIDTH [1] [J'\VERY FAST[1] LJINTERSTITIAL [-1] || circle ome and comment on back)
[104<0.7m 2] [I’POOL WIDTH < RIFFLE WIDTH [0] [J'EAST [1] CIINTERMITTENT [-2] —
[3 02-<0.4m [1] JZf’!\EﬂOD,E,BAT_E_ [11 CLEDDIES [1] ool /) r
;< 0.2m [0] Indicate for reach - pools and riffles. Current
Comments Max””“1m2 ,
Indicate for functional riffles; Best areas must be large enough to support a population _ " N
of riffle-obligate species: Check ONE (Or 2 & average). CINO RIFFLE [metric=0]
RIFFLE DEPTH RUN DEPTH RIFFLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS
'BEST AREAS > 10cm [2] IMAXIMUM > 50cm [2] [];STABLE (e.g., Cobble, Boulder) [2] CINONE [2]
CI'BEST AREAS 5-10cm[1] ' [IMAXIMUM < 50cm [1] FIIMOD. STABLE (e.g., Large Gravel) [1] Tow 1] ,
[0BEST AREAS < 5cm 'UNSTABLE (e.g., Fine Gravel, Sand) [0] COOMODERATE [0] ~/7
j [metric=0] ' o CIEXTENSIVE [-1],, ./ (3.03
Cormments e MaX""Ufg
6] GRADENT (). &1 fmi) [ VERY LOW -LOW [24] %wpooL:(_ ) %6LDE(__ )  uwen 0
DRAINAGE AREA ] MODERATE [6-10] : waximum L \
. (510 miz) O HIGH - VERY HIGH [10-6] %RUN: C)%RIFFLE:@ 10

EPA4520 06/16/06
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Qualitative Habitat Evaluation Index o
and Use Assessment Field Sheet LHE/ Score: -

Stream & Location: (=, 4 V1] o m: _zr,,M / BS$T [F(' e 7. 503/603’/,27/ /9
Hp4 Lo 72 ' Scorers Full Mame & Afiation: /o S0 n - WET
River Code_ 11 - 00\ - _ STORET#_ _ _ _ _ e 19 7414 185. | ﬂ_?f g o

Check OM. ¥Two substrate TYPE BOXES;

U el estimate % or %?es:vir? tspe present Check ONE (Or 2 & average)

BEST TYPES pooLriFFLe _OTHERTYPES oo piepe  ORIGIN QUALITY
ool BLDRISLABS [i0] O CIHARDPAN [4] __ CILMESTONE [1] CHEAVY [-2)
00 BOULDER[] _ V. Z: O OpemwmusE) E’r ILLS [1] - I:I\ DERATE [-1] Swbstrate
O 'COBBLE [8] O EIMUCK 121 ﬁ,_ [JWETLANDS [0] NORMAL [0]
| ;GRAVEL 7] Vv < 0O EI‘SILT [2] — DOHaroPAN[O] CIFREE[1]. . l
oo ‘SAND [ v OO ARTIFE:!A_I: [0] [J'SANDSTONE [0] Dg,  LIEXTENSIVETZ] I
OO0 BEDROCK[S] __ _ . : (Score natural substrates; ignore CIRIP/RAP [0] & 4’6‘ I:]‘ DERATE [1]  psavimum
NUMBER OF BEST TYPES: '4 or more [2] sludge from pomt-sources) CILACUSTURINE [0]iG " S ORMAL [0] 20
G y D3 or less [0] LISHALE 1] CINONE 1]

ST CICOAL FINES [-2]

2] //|/_5‘]'/‘>[,4M COVEAR Indicate presence 0 to 3: 0-Absent; 1-Very small amounts or if more common of marginal AMOUNT

quality; 2-Moderate amounts, but not of highest quality or in small amounts of highest

quality; 3- nghest quality in moderate or greater amounts (e.g.. very large boulders in deep or fast water, large Check ONE (Or 2 & average)

diameter log that is stable, well developed rootwad in deep [ fast water, or deep, well-defined, functional pools. [/ ENSIVE >75% [11]
UNDERCUT BANKS I1] [POOLS > 70cm[2] JOXBOWS, BACKWATERS [1] IMODERATE 25-75% [7]
OVERHANGING VEGETATION [1] [ROOTWADS [1] é AQUATIC MACROPHYTES [1] [ SPARSE 5-<25% [3]

Z_\SHALLOWS (IN SLOW WATER) [1]. _J_ BOULDERS [1] | LOGS OR WOODY DEBRIS [1] [ INEARLY ABSENT <5% [1].
ROOTMATS [1]
N Cover
commerntis Maxtmum |

3] CHANNEL MORPHOL OG Y Check ONE in each category (Or 2 & average)

SINUOSITY D LOPMENT CHANNELIZATION STABILITY
O [HiGH [43 [EXCELLENT[7] []/NONE [6] HIGH [3]
EJ;M‘ODERATE [31 O Goob 5] |IRECOVERED [4] [J MODERATE [2]
LOW [2] O FAIR [3] O ‘RECOVERING [3] O Low [1]
LIiNONE [1] O POOR [1] []|RECENT OR NO RECOVERY [1] - Channel,
Commeris Maximuzrg

4] BANK EROSION AND RIPARLAN ZONE Check ONE in each category for £4CH BANK (Or 2 per bank & average)

River right fooking downstream L R RIPAR'AN W|DTH FLOOD PLA'N QUALITY
EROSION [ [Jjwipe>50m [4] IJJ EIlFOREST SWAMP [3] E)EI NSERVATION TILLAGE [1]
INONETLITTLE[3] [ l:l MODERATE 10-50m [3] ‘SHRUB OR OLD FIELD [2] URBAN OR INDUSTRIAL [0]
O E”MODERATE [2] [0 CJ/NARROW 5-10m [2] El D]RESIDENTIAL PARK, NEW FIELD [1] OJ CJ MINING / CONSTRUCTION [0]
D D HEAVYI SEVERE [1] Mégy NARROW < 5m [1] D DiFENCED PASTURE [1] Indicate predomman{ land use(s)
INONE [0] O [J\oPEN PASTURE, ROWCROP [0]  past 100m riparian. Rjparian

b

conmernts ' Maximum
1

@

5] POOL /7 GLIDE AND RIFFLE /RUN OUALITY

MAXIMUM DEPTH HANNEL WIDTH CURRENT VELOCITY . [Recreation Potential ||
Chegk ONE (ONLY!) m:gk ONE (Or 2 & average) Check ALL thajpply , Frimary Corniact
> 1m [6] 'POOL WIDTH > RIFFLE WIDTH [2] %}E)RRENTIAL [-1] EfsLow [1) Secondary Contact,
[J0.7-<1m [4] [CJPOOL WIDTH = RIFFLE WIDTH [1] IQ)‘ERY FAST[1] [LCJINTERSTITIAL [-1] || (circle oneand comment on back)
[ 0.4<0.7m [2] [0 POOL WIDTH < RIFFLE WIDTH [0] ST [1] ClINTERMITTENT [-2]
[ 0.2-<0.4m [1]. MODERATE [1] [1EDDIES [1] Pool/|
< 0.2m [0] "Indicate for reach - pools and riffles. Current
C 0/77/776‘/7/5 Maxtmu1nz7 ’
Indicate for functional riffles; Best areas must be large enough to support a population )
riffle-obligate species; Check ONE (Or g& averagg) PP pop CINO RIFFLE [metric=0]
E(R%:FLE DEPTH UN DEPTH FLE / RUN SUBSTRATE RIFFLE / RUN EMBEDDEDNESS
'BEST AREAS > 10cm [2] AXIMUM > 50cm [2] TABLE (e.g., Cobble, Bouldér) [2] IONE [2]
OBEST AREAS 5-10cm [1] |:| MAXIMUM < 50cm [1] D 'MOD. STABLE (e.g., Large Gravel) [1] LOwW [1]
[J'BEST AREAS < 5¢cm [JUNSTABLE (e.g., Fine Gravel, Sand) [0] [ MODERATE [0] /"//77
[metric=0] CIEXTENSIVE [-1] .
comments ' Max'mum
" onannce e " B ool Jwownel ) (o)
(2590 _mizy_CIHIGH - VERY HIGH [10-6] %RUN: (D%RIFFLE @ Maximurm
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Qualitative Habitat Evaluation Index ) ( )
and Use Assessment Field Sheet HE/ Score.

Stream & Location: (. ¥ oo Jvor S UST D Poaense|  oMT7,9 Oore:g1271 18
Hodlo o> Scorers Full Name & Aftiation: oy Ko le BT
River Code: |4 _-00|_-_ _ _STORET# _ ____ Letiong 34, 13094184.20.2 ™ pen

Check OM ¥Th bstrate TYPE BOXES;
1 SUBSTPAr[est?r;ate % or r‘:g:es:er; t?/pe present . Check ONE (Or 2 & average)
BEST TYPES . pprie OTHERTYPES pog) iep e  ORIGIN _QUALITY

OO BLOR /SLABS [10] . a EIITHARDPAN (g [LIMESTONE [1] OHEAVY [-2}
%lzr BOULDER [9] ~ v O ObeTRITUS[E _ _ Ems[) sl JIMODERATE [1] Subsiale

[ |COBBLE [8] — Vv .~ [O0OMucK(2] - CIWETLANDS [0] NORMAL [0} '
0[] IGRAVEL [7] < pOOsure — v [IHARDPANI[O} CIFREE). ... l
OO isAND [6] v~ [ CARTIFICIAL [0] __ [isANDSTONE [0} 0;9"50 CTEXTENSIVE 2]
OO BEDROCK([5] (Score natural substrates; ignore LIIRIP/RAP [0] & % O ERATE [1]  p/aximum
NUMBER OF BEST TYPES: F114 or more [2] sludge from point-sources) [HLACUSTURINE [0] ii SSEINORMAL 0] 20
Comment Oi3.or tess 0] LUSHALE [-1] LINONE [1]

Clee s DlicoAL FINES [-2]

21 WSTREAM COVER Indicate presence 0 to 3: 0-Absent; 1-Very small amounts or if more common of marginal
] £A quality; 2-Moderate amounts, but not of highest quality or in small amounts of highest Check OANl\Eng)lrJ?gaverage)

quality; 3-Highest quality in moderate or greater amounts (e.g., very large boulders in deep or fast water, large- e SoNEREs G
diameter log that is stable, well developed rootwad in deep / fast water, or deep, well-defined, functional pools. B—lk?}ENSNE >75% [11]

—_JUNDERCUT BANKS 1] PQOLS > 70cm [2] [OXBOWS, BACKWATERS [1] HMODERATE 25-75% [7]
' FVERHANG!NG VEGETATION 1] ROOTWADS {1] /_IAQUATIC MACROPHYTES [1]. [JISPARSE 5-<25% [3]

—3_|SHALLOWS (IN SLOWWATER) [1] __ [BOULDERS[f]  _{ [LOGS ORWOODY DEBRIS[1] [1[NEARLY ABSENT <5%[1]

____{ROOTMATS [1] Cover ( -
Comments Maximum
20 ]

3) CHANNEL MORPHOLOG Y Check ONE in each category (Or 2 & average)

SINUOSITY = DEVELOPMENT CHANNELIZATION STABILITY
OjHiGH 4] [ JEXCELLENT {7} B}Tﬁﬂf‘[ﬁ HIGH [3]
'MODERATE [3] 00D [5] RECOVERED [4] [J! MODERATE [2]

[itow[2] [ FAIR [3] O [’RECOVERlNG 3 Otow 1
CIiNONE 1] O POOR 1] 1 RECENT OR NO RECOVERY 1} cHannel
comynents MaX'muzfz

4] BANK EROSION AND RIPARIAN ZONE Check ONE in each category for £4CH BANK(Or 2 per bank & average)
River right locking downstream _ RIPARIAN WIDTH FLOOD PLAIN QUALITY
LEEROSION 0 CyipE » s B BiForest swame & Elrél FONSERVATION TILLAGE ]
NONE/LITTLE[3] [1 EIEMODERATE 10-50m [3] [ [J{SHRUB OR OLD FIELD [2] ' URBAN OR INDUSTRIAL [0]
[0 O/MODERATE [2} O I;E?Row 5-10m [2] 00 CJiRESIDENTIAL, PARK, NEW FIELD [1] [J [J MINING / CONSTRUCTION [0].
NON

0O COHEAVY [ SEVERE [1]: [] RY NARROW < 5m [1]. 0 [J{FENCED PASTURE [1] Indicate predominant land use(s)

NE [0] > 0O CJjoPEN PASTURE, ROWCROP [0)  past 100m riparian.  gyparian .
Commernts Maximum Ib
10 W

8} POOL / GLIDE AND RIFFLE /RUN OUALITY

MAXIMUM DEPTH 'CHANNEL WIDTH CURRENT VELOCITY Recreation Potential
Chegk'ONE (ONLY?) _Check ONE (Or 2 & average) ___.Check ALL thatafply Frimary Coniact
[H> 1m [6] POOL WIDTH > RIFFLEWIDTH [2] [3{TORRENTIAL [-1] lSLOW [1] Secondary Contaci
0i0.7<1m[4] OPOOL WIDTH = RIFFLEWIDTH[1] 3iVERY FAST [1] EIEINTERSTITIAL [-1] || tcircte one and comment on back)
[110.4<0.7m 2] CIiPOOL WIDTH < RIFFLE WIDTH [0] T 4] CINTERMITTENT [2] ——
[0.2<0.4m [1] MODERATE [1] [CIEDDIES[1] = | Pool/|
i< 0.2m [0] Indicate for reach - pools and riffles. Current \
Comments Maximu1r721 \
indicate for-functional riffles: Best areas must be iarge enough to support a population -
of riffle-obligate species: - Check ONE (Or 2 & average). - CINO RIFFLE [metric=0]
IE(RIFFLE DEPTH N DEPTH FLE / RUN SUBSTRATE RIFFLE/RUN EMBEDDEDNESS
'BESTAREAS > 10cm [2] {WMAXIMUM > 50cm [2]° |STABL’|’:—’"(E.9‘., Cobbié, Bouider) [2] ONelE 2]
CJ/BEST AREAS 5-10cm [1] OOMAXIMUM < 50cm [1] [1:MOD. STABLE (e.g., Large Gravel) [1] OW [1] )
[O:BEST AREAS < 5cm C1UNSTABLE (e.g., Fine Gravel, Sand) {0] COMODERATE [0], /72
! [metric=0] e T — [JEXTENSWE [-1] _’?”
commertis T Max'mwg
€1 CRADIPAT .17 wimi) LINERY LOW 4OW 124 %pooL:(__ ) %GLDE(__ )  caden [ ‘
. 1 = 3
(2,00 mzy D HIGH - VERY HIGH [10:6] %RUN: (___ JWRIFFLE___) M™™f
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Qualitative Habitat Evaluation Index '
and Use Assessment Field Sheet CHE! Score:! |

Stream & Location: Cq M2 — 4 cresss —reae i »o._yH@W{ [gavr.:--;“".’ - 76 3’051‘6'0{ ! zl 2/

RE /R AV V) Scorers Full Name & Afiliation,  { cs [4@ il MIST.
oo [Ha00ls _ STOUTY, deiion59. 120 Y. 2052 i
1] SUBS7RA 7'[ Check O/ ¥ Two substrate TYPE BOXES;

stimate % or note every type present Check ONE (Or 2 & average)

BEST TYPES pooL riFrLe _ OTHER TYPES POOLRIFFLE __ _ORIGIN _QUALITY
OO BIBR /SLABS 0] . [0 [1'HARDPAN {4 OLIMESTONE [1] OHEAVY [-2]
0o !BOULDER o N~ 0O D}DETRITUS 3] TILLS [1] st IMODERATE [-1} Subszare
IZ(D COBBLE [81 \V4 0O OMucK [2] ] V/ OWETLANDS [0] ORMAL [0]

RAVEL [7] _V/V Ooswre -2 CIHARDPAN[O] CIFREE[].. ’

ISAND [6] O CJIARTIFICIAL 0} ;Z [JiSANDSTONE [0] &,D E%xﬁgNswE [-2]
D - EEEQ,&OPKJ-"J | _ﬁL (Score natural substrates; ignore LIRIPIRAP [0] %o [AMODERATE [-1] e
NUMBER OF BEST TYPES: 94 or mor [2] sludge from point-sources) CILACUSTURINE (0} F SLINORMAL [0}

113 or less [0] CJiSHALE [-1] CINONE [1]

. CIiCOAL FINES [:2] B

N NSTREAM VE /?Indlcate presence 0 to 3: 0-Absent; 1-Very small amounts or if more common of marginal
1 co ality, 2-Moderate amounts, but not of highest quality or in small amounts of highest AMOUNT

quality; 3- nghest quality in moderate or greater amounts (e g., very large boulders in deep or fast water, large- ChGCBOANE(OCZ fg?f@@ge)
diameter log that is stable, well developed roofwad in deep / Tast water, or deep, well-defined, functional pools.  [][EXTENSIVE >75% [11]
[UNDERCUT BANKS [1] POOLS> 70cm [2] OXBOWS, BACKWATERS [1] ODERATE 25-75% [7]

__2_|OVERHANGING VEGETATION [1] IROOTWADS 1] }AQUATIC MACROPHYTES [1] []ISPARSE 5-<25% [3]
_e?_/{SHALLOWS (IN SLOW WATER) [1] _ ;2 [BOULDERS [1] ~_Z LOGS ORWOODY DEBRIS[1] [J|NEARLY ABSENT <5% [1]
R

—_ IROOTMATS [1] Cover
COMmments . Max:mum l

3] CHANMNEL MORFHOLOG Y Check ONE in each category (Or 2 & average)

D

SINUOSITY DEVELOPMENT CHANNELIZATION SFABILITY
OjHieH [4] [0 [EXCELLENT[7] [J[NONE[6] HIGH [3]
IMODERATE [3] 00D [5] RECOVERED {4} 0. MODERATE [2]
O;Low [2] [ FFAIR [3] [J {RECOVERING [3] O Low [1]
OJNONE [1] O POOR [1] [0 [RECENT OR NO RECOVERY [1] C""m’
Comynents Max'mum \6

4] BANK EROSION AND RIPARIAN ZONE Check ONE in each category for £ACH BANK(Or 2 per bank & average)
River right looking downstream _ RIPARIAN WIDTH FLOOD PLAIN QUALITY
L B(EROSION &1 BigwinE > 50m @] 11 CloresT, SwanP (3 {u %:'po’"N’s‘éiiVATiéN’ﬂLLi\éE‘ﬁ]
INONE/LITTLE [3] [] M{MODERATE 10-50m {3] [J [1/SHRUB OR OLD FIELD [2] URBAN OR INDUSTRIAL [0]
CJMODERATE [2] O AAINARROW 5-10m [2] 0 CIiRESIDENTIAL, PARK, NEW FIELD [1]: ] []' MINING / CONSTRUCTION [0]

0O CIHEAVY / SEVERE [11. [ [])VERY NARROW < 5m [1]. [ Cl/[FENCED PASTURE [1] Indicate predominant land use(s)
O OOiNoNE [0] [ CI|OPEN PASTURE, ROWCROP [0]  past 100m riparien.  foparianff(, [
commenis Maximum
10 -
5] POOL / GLIDE AND RIFFLE /7 RUN CUALITY -
MAXIMUM DEPTH CHANNEL WIDTH CURRENT VELOCITY Recreation Potential
ChegkONE (ONLYY) heck ONE (Or 2 & average) Check ALL Eet{pply Primary coniact
F> 1m [6] POOL WIDTH > RIFFLEWIDTH [2] []'TORRENTIAL [-1] M'SLOW [1] Secondary Contact
C110.7-<dm 4] CJPOOL WIDTH =RIFFLEWIDTH[1] [IiVERY FAST[1] LJINTERSTITIAL [1] || circte one and comment an back)
|:| 0.4-<0.7m [2] O, POOL WIDTH < RIFFLE WIDTH [0] D[F ST [1] CHNTERMITYENT[2) ———————
[30.2-<0.4m [1] MODERATE [1] [1/EDDIES [1] _ Poo//,
D < 0.2m [0] Indicate for reach - pools and ritfles. 'Cl{ﬂ'é'ﬂ/
Comments . Max:mu1r121 l

Indicate for functional riffles; Best areas must be large enough to support a population CINO RIFFLE [metric=0]

iffle-obligate species: Check ONE (Or 2 & average).
IFFLE DEPTH - ;ﬁUN DEPTH FLE / RUN SUBSTRATE RIFFLE I;VMBEDDEDNESS
O
ow[1

'BEST AREAS > 10cm [2] AXIMUM > 50cm [2] ,STABLE {¢:9., Cobbie, Bouider) 2] NENE [2]
D BEST AREAS 5-10cm [1] I:I MAXIMUM < 50cm [1] [1/MOD. STABLE (e.g., Large Gravel) [1] i 1
[1BEST AREAS < 5cm I:l UNSTABLE (e.g., Fine Gravel, Sand) [0] ‘CJMODERATE [0] /‘7/’77
Imetpes] CIEXTENSIVE [-1] .
Cormmernts R RS Max:mum

L

61 GRADIENT ( 14 34 ftimi) []{VERY LOW - LOW [2-4] %POOL:{ %GLIDE Gradien (i
DRAINAGE AREA [][MODERATE [6-10]
(2,00 m?) []{HIGH - VERY HIGH [10-6] %RUN %RIFFLE: C) Max:mum

EPA 4520 06/16/06




\-v,z g * / D
LI S A )] \\
s ) | \Q o\ %\
QY ~ il
- ) N\
{ .‘..‘H .o~ \\\\
’ ~
— 3 P Y
—— \L¢ \J w -\ \ \‘ \ \G \K\
\! ) M Y
sSHED /)y < ,~,l¢m\~ P = .\\
A\W. PRY ” AP
v Y
P - .PK)— > U #
e SO N . Y
e . i e 5 /v., ~ JWJ. ) - J, !
AR T . A
-~ ..._ N Vo e >
- YA N 1..\ ' . \J .
4\ 59 . — \ ¥ “
J_U w..._ : //, -
IS o LMENT LWESYS
e~ ﬂuv.\..\,

¥
>._._ :<n_us“_.<n\m—mm_._n_w05_.§_. 1 R \ m0<z_<~_n: TOULINOD 40014

g8y A2eb27 [ : — -@3A1v221S3a./ A3ANNOdII
oped ‘ysuenus - a3unoas / SANVISI
UIpLm X suoidpooy SAWNTS / d3UNOWHY
yidep ‘xeuws ginpueq m..m(._. 0 1L -0°H HSYM m4m<hw.o<04nmmu0M=NﬂMﬁ
ones /M mmﬂqs_ /YNVE 381v4 $4401N0 / A3ALVI
wdsp X Jinpjueq NOISO¥3 / JINvd aaaIs ANO¢GITATT
UIPIM INPUEq X wz_._ooo / NOILYORiYI / ONIDOO VN/ 1NO a3ddl
B dopkxeli @Wmﬂzoﬁ:ﬁmzo?{sm Q3AOWIN / OYNS TAVELS
TFANV / GILYNIAVLNOD d10-NOISS322NSSNNOA >
WP X gpieve i fivean
WPIMX A uISHANT7 S3GANTO VN / HLOS / AIVAING FOTand
SLNTNITSIS LI [+ SHISSI (7 INSWNOD BOWOSRID  F W b7/ e fT—

ye<Jao0L<d 7007
Hid3a vauv

STIVALNO/SOSSISOSD.
$1isodaa mwnwﬂvx_w
UOdO FONVSHIN [
HILLIN/HSVYNL [
N33Hs 110 [
WNNoS / Wvod [
NOILY¥0109s1a []
Allgigynt ssa0x3 O

VN / H108 / ORIOLSIH-IAILIY>-S3 LAHJONOVIN JAISVANI [

AVOTv 3ONVSINN [

T o et R0 oo 2 ot o

SIUTHLSTV (T

NOLL ' THITY (D

GaS012-%0L> []
%0€>-%01 ]
%55>-%0¢ []

") ‘SUORIRUIP §8200Y ‘SUIROUOD ‘SUDHEAISSGO BulldWwes #ay]0 ‘PaLIBju] - PaAIBSOQ /UO)BAaIS8Y *LWES)S JO [201dA} YoBBI S| AOUSISISUOD YOBY Jy JUBLILIOD

wo puz %58>%55 [
£ N3dO-%gg<
wo 1 AdONVY.
[JHld3aHOD3S [] _Sieew
0O swomoa< )0S
O w2 0.L-0v ¥3HLO
O ws ov“NNm Wy Z1'0 __W__
mu --ssed e|dwes-- GDF E—W__v_mM“” m
ALIMVI1D el s
O auaf]
0 Mo JONVLSIA
CIIvwaoN u3Hio [
O O ann O
0 oIH ] aavm [
pug -ssed e(dwes- 15, lyod
aA9V1sS ao
Aldde jey 1v ¥38yD
HOVFY TFTWES [



	ACKNOWLEDGEMENTS
	PROJECT DESCRIPTION
	STATEMENT OF OBJECTIVES – GREAT MIAMI RIVER BIOASSESSMENT
	Credible Data Requirements
	Scope
	Intensive Pollution Survey Design

	DESCRIPTION OF POINT AND NONPOINT SOURCES
	PARAMETER COVERAGE
	FIELD SAMPLING & DATA ANALYSIS METHODS
	Biological Methods
	Fish Methods
	Macroinvertebrate Methods

	Habitat Assessment
	Data Management

	RESULTS AND DISCUSSION
	SYNTHESIS AND RECOMMNDATION
	REFERENCES

