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Stream Habitat Sub-ecoregion Discussion 
 
Significant differences were found in QHEI scores between the 55a (Clayey High Lime 
Till Plains) and 55b (Loamy, High Lime Till Plains) sub-ecoregions (Figure 7).  The 
greatest differences were found among the headwater stream sites (< 20 mi2) but the 
trend also held, to a lesser degree, at wading (> 20 mi2) sites (Figure 42).  Exceptional 
habitat scores dominated the 55b while fair to poor scores were the average in the 55a 
(Table 15).  Wading site habitat scores were good to exceptional in the 55b and 
exceptional to poor for the 55a, with the greatest similarities found among sites which 
scored within the acceptable WWH range (Figure 42). 
 
As shown previously, separation of habitat scores between sub-ecoregions was also 
apparent in the upper Great Miami River mainstem (Figure 44).  Each of the five sites 
located within the 55b sub-ecoregion scored in the excellent QHEI range.  In contrast, 
most 55a mainstem sampling locations (between Indian Lake and the Quincy lowhead 
dam impoundment) were sluggish, silty and historically modified with QHEIs in the fair 
and poor ranges.  The difference in habitat quality between the mainstem reaches was 
obvious.  However, at the level of analysis for this report, precise cause and effect 
relationships between geographic or geologic variation, historic trends in channel 
maintenance activity, and mainstem habitat quality are uncertain. 
 
Further examination of the 55a and 55b sub-ecoregions also showed significant 
differences in elevation among the sample sites (Figure 43).  Greater elevation and 
stream channel slope combined with better natural drainage in the 55b sub-ecoregion 
yielded a greater natural capacity to buffer against anthropogenic disturbances.  In 
contrast, streams in the 55a sub-ecoregion have a lesser natural capacity to drain and 
filter out pollutants and handle disturbances.  An exception to this pattern was found in 
streams having a high ground water connection like Muchinnippi Creek (see Figure 47).  
The high ground water recharge helped alleviate the effects of nonpoint source 
pollutants (e.g., algae blooms creating large D.O swings).  These ameliorating effects 
were often observed, despite the presence of degraded stream habitat, poorly drained 
soils, and low stream gradients characteristic of the 55a sub-ecoregion. 
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Figure 42. QHEI scores plotted by 55a, 55a with high ground water, and 55b sub-ecoregion categories 

for headwater (top) and wading (bottom) sites in the upper Great Miami River watershed, 
2008. 
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Figure 43. Upper GMR basin 2008, narrative fish sampling results overlaying a portion of the Ohio 10 meter digital elevation map (DEM) 
with hillshade.
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Stream Habitat Trends (1994-2008) 
 
Upper Great Miami River 
Stream habitat quality in the upper GMR mainstem displayed one significant change 
from 1994 to 2008 (Figure 44).  Habitat improved from fair to very good downstream 
from the Indian Lake dam (RM 158.9).  Habitat in this reach is slowly recovering from 
channelization as the river forms a more heterogeneous channel consisting of riffle, run, 
and pool morphological characteristics.  However, habitat quality slightly decreased at 
two mainstem sites downstream at SR 235 and Notestine Rd. (RM 157.2 and RM 
153.5).  This historically modified section of the river is very wide and slow and the 
substrates are covered in silt and fine sediment.  It appears that as the upstream 
channel erodes and becomes more stable, the silt and sediment is being deposited 
downstream in reaches near RM’s 157.0 and 153.5.   
 
Beginning upstream from the Quincy low-head dam impoundment (RM 146.2) and 
extending downstream to Sidney (RM 130.0), habitat quality in the Great Miami River 
habitat improved from fair to very good.  This stretch of the upper mainstem is located 
entirely within the 55b sub-ecoregion and characterized by more natural, unmodified 
channels, particularly within the EWH designated reach downstream from the Quincy 
dam.  This lower, 55b section is clearly more stable, showing little to no change in 
habitat in 14 years, as evidenced by the nearly identical QHEI scores (Figure 44).  
 

 
Figure 44. QHEI trends from similar sampling locations in the upper Great Miami River mainstem 

outlined by sub-ecoregion, narrative habitat quality, and aquatic life use designations (1994 
and 2008). 

 
Upper Great Miami River basin Tributaries 
Comparisons between historical habitat scores from upper GMR tributaries and 2008 
scores showed overall improvements in three of six streams sampled (Figure 45).  
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Bokengehalas Creek, McKees Creek, and the South Fork GMR all displayed significant 
improvements in habitats.  In contrast, Blue Jacket, Loramie, and Muchinnippi creeks 
showed only modest improvement since 1994. 
 
Regarding the improved tributaries, recovery from channelization and silt reduction in 
McKees Creek yielded higher QHEI scores at both river miles 9.5 and 0.6 (Figure 45).  
Based on field sheet notations, Bokengehalas Creek habitat at Township Rd. 31 (RM 
8.0) shifted from “channelized” to “recovering” between 1994 and 2008; improved 
substrate conditions and less silt were found downstream at Township Rd. 209 (RM 4.6) 
during the same period.  The South Fork GMR showed similar improvements, ranging 
from recovery from channelization in the headwaters (RM 8.0) and middle reaches (RM 
5.8) to improved substrates and less siltation near the most downstream site at RM 1.8.  
Unfortunately, recent field observations from the spring of 2011 indicate the restored 
woody riparian buffers near South Fork RMs 8.0 and 7.4 have been removed and the 
gains in habitat quality and fish community health observed in 2008 may be at risk. 
 
Blue Jacket Creek, Loramie Creek, and Muchinnippi Creek stations showed less 
change in habitat quality.  In Blue Jacket Creek, recovery from channelization was 
limited to the headwater site (RM 6.3), upstream from Opossum Run and the 
Bellefontaine WWTP.  No significant improvement was observed downstream, near RM 
5.5, and a large difference in QHEIs at TR 31 (RM 0.72) was related to differences in 
sampling reaches (i.e., upstream and downstream from the bridge), not differences in 
quality between surveys (Figure 45).   
 
In Loramie Creek, the only notable change in habitat quality between surveys was at SR 
66 (RM 20.8), between the Miami-Erie Canal and Mile Creek.  The stream was showing 
signs of recovery, forming a more stable channel within the boundaries of its leveed 
banks in 2008.  Habitat quality in the Muchinnippi Creek headwaters (i.e., U.S. Route 33 
at RM 12.5) was identical during both 1994 and 2008 surveys (QHEIs = 32).  The 
headwaters are petitioned under the Auglaize County ditch maintenance laws and were 
in a channelized condition during each year.  Like the differences observed in lower 
Blue Jacket Creek, differences in QHEI scores at Muchinnippi Creek RM 7.4 were 
related to sampling zone variation (i.e., upstream and downstream from the bridge), not 
a significant change in habitat quality (Figure 45). 
 
To remedy observed habitat problems, efforts should be made to restore modified 
streams to their natural morphological state.  Natural stream channels have a greater 
capacity to assimilate nutrients and fine sediments by flushing them into adjacent 
floodplains, help process nutrients into beneficial biomass rather than nuisance algae, 
improve water quality, create diverse instream habitats, and ultimately (and most 
important for adjacent landowners) evolve into a stable channel.  Many current causes 
and sources of stress within the watershed could be reduced or eliminated by allowing 
altered stream channels and riparian vegetation to recover naturally.  As a goal and 
wherever possible, previous physical modifications should be undone (e.g., remove 
remaining dams, restore cutoff channels, restore wetlands, move dikes and levees 
away from stream banks). 
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Figure 45. Upper Great Miami River tributaries historical QHEI score comparisons, 1982-2008. 
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Fish Communities 
Fully Meeting 

Biocriteria 
 

Watershed:  83% 
Great Miami River: 88% 

Tributaries:  82% 

Fish Community 
 
Upper Great Miami River Watershed 
 
Fish sampling was conducted at 78 sites during the upper GMR watershed study, 2008.  
Sixty-five of the fish sites attained respective 
designated aquatic life uses.  The average IBI 
score on the mainstem of the upper Great Miami 
River was 50 while tributary sites scored an 
average IBI of 43.  Fish collection data, sorted by 
narrative quality and based on IBI and MIwb 
scores, is summarized in Table 16.  IBI metric 
scores for headwater, wading and boat method 
sample sites are detailed in Appendix D.  
Relative numbers of fish species collected per 
location are presented in Appendix E. Sampling locations were evaluated using the 
appropriate WWH, MWH, CWH or EWH biocriteria.  Biological attainment status and 
associated IBI and MIwb scores are presented in Table 4. 
 
The Great Miami River watershed sites sampled during 2008 achieved the applicable 
fish biocriterion at 65 of the 78 sites evaluated (83%).  Five sites were partially 
achieving the biocriterion (8%) and eight sites did not meet standards, representing 
10% of the total watershed sites. 

Upper Great Miami River mainstem 
The Great Miami River is designated WWH from its source at the Indian Lake dam (RM 
159.7) to the Quincy dam at RM 143.4.  An EWH designated reach extends over 50 
miles downstream from Quincy dam to the CSX RR bridge at RM 84.5 near Troy 
(excluding dam pools in Sidney, Piqua, and Troy).  The fish community was in full 
attainment at seven of the eight sites that were sampled between RM 158.90 and RM 
129.99.  The Great Miami River at Notestine Rd. (RM 153.45) was the only site that 
partially met WWH criteria due to habitat impairment (channelization) and organic 
enrichment downstream from the Indian Lake WWTP (Table 4).  Therefore, 12.21 miles 
of the Great Miami River fully achieved WWH biocriteria and 0.5 miles partially met.  
Fish communities from the lower 13.21 miles of the upper Great Miami River fully 
achieved the designated EWH aquatic life use. 
 
The descriptive narrative fish community evaluations provided in Table 16 allow for the 
comparison of fish communities from site to site.  The upper Great Miami River 
mainstem scored in the exceptional category at the four downstream EWH designated 
sites while three of four sites within the upper, WWH reach were very good to marginally 
good.  Only the GMR mainstem at Notestine Road (RM 153.45) in the fair range.   
 
Eight tributary sites also scored within the exceptional category, and thirty-eight of the 
tributaries met the designated aquatic life use of WWH or CWH (Table 16, Table 4).  
Sites that scored within the good and marginally good categories would meet the 
minimum WWH biocriterion for fish. 
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Upper Great Miami River Tributaries 
Fish communities at thirteen Great Miami River tributary stations did not meet (n=7) or 
only partially met (n=6) the applicable biocriteria associated with their aquatic life use 
designations (Table 4, Table 16).  The most common cause of impairment among 
eleven of the thirteen sites was habitat alteration (i.e., channelization).  The modified 
channels often exacerbated other, associated forms of pollution including excessive 
nutrient loadings (primarily phosphorus) from nonpoint sources and siltation.  In 
addition, municipal waste treatment discharges contributed to impairments at two 
modified channel sites on Loramie Creek at RMs 35.0 (downstream from Botkins) and 
18.82 (downstream from Minster and the Lake Loramie SSD), respectively. 
 
Fish community impairments at remaining upper GMR tributary sites were not directly 
related to habitat alteration associated with agriculture.  For example, Rum Creek (RM 
0.79) at County Rd. 58 had largely recovered from historic channelization (QHEI=59.0).  
However, excessive silt exported from erosion and runoff via the modified channel 
upstream resulted in the fish only partially meeting WWH criteria.  Loramie Creek (RM 
30.42) at Hardin-Wapakoneta Rd. was channelized but also essentially a backwater 
area of Lake Loramie, consisting mainly of pool/glide habitats covered in silt.  As a 
result, the fish community was more indicative of a lake ecosystem, lacking darter and 
intolerant species typically associated with riffle and run habitats (Appendix D). 
  
A toxic impact from aerial pesticide spray occurred in Bokengehalas Creek on July 30, 
2008, northwest of Bellefontaine (ODNR spill #768).  The spray impacted macroinverte-
brate populations particularly hard with over 12,000 crayfish killed in an approximate 4.5 
mile reach.  The Ohio EPA wading site at TR 31 (RM 7.9), requiring two sample passes 
for assessment of the fish community, was located within the affected spill area.  These 
circumstances resulted in collections both immediately before and after the incident.  
The first sampling event on 7/16/08 occurred several weeks before the spray and 
received an IBI score of 38 (marginally good) with a MIwb of 6.3 (fair).  One week after 
the spill on 8/04/2008, no dead fish were observed but a sharp, post-spray decline in 
fish community performance was detected.  The IBI score was 32 (fair) and the MIwb 
score (5.6) was in the poor range (Table 4, Table 16).  The first sampling pass yielded 
18 fish species and one sensitive species, the rosyface shiner.  Post-spray sampling 
found only 14 total species and sensitive varieties were absent (Appendix E). 
 
Fish community performance in Mile Creek fell almost entirely in the fair to poor ranges 
but met the recommended MWH aquatic life use designation.  However, despite 
demonstrating adequate community level quality, individual specimens from Mile Creek 
at Kremer Rd. (RM 5.97) were in very poor physical health.  Many had parasites and a 
gold fish, Carassius auratus, had a spinal deformity.  An emaciated channel catfish, 
Ichtalurus punctatus, suffered the greatest amount of DELT’s and was presumably 
subjected to the poor water quality conditions much longer than the rest of the 
community (Figure 46).  The presence of these multiple DELTs (i.e., focal discoloration, 
raised lesions on the mandible, and eroded barbells) were indicative of chronic 
sublethal stress. 
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Figure 46. Pictured above is an emaciated channel catfish caught in Mile Creek (RM 5.97) at Kremer 

Rd. which was suffering chronic sub-lethal stress from poor water quality.  This was apparent 
from the multiple DELT’s: focal discoloration, raised lesions on the mandible, and eroded 
barbells. 
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Table 16. Fish community status for stations sampled in the upper Great Miami River basin based on data collected in 2008.  The Index of Biotic 
Integrity (IBI) and Modified Index of well being (MIwb) scores are based on fish community performance.  Narrative evaluations (Exceptional, 
Very Good, etc.) were based upon the corresponding IBI and MIwb relative to the drainage area, ecoregion, and assigned aquatic life use.  
The Qualitative Habitat Evaluation Index (QHEI) is a measure of the ability of the stream habitat to support a biotic community. 

Stream/Location 
Sub- 

ecoregion
River 
Mile 

Drain.a 

(mi.2) 
Species 
(Total) 

Relative 
Number 

Rel. Wt 
(Kg) IBI MIwbb QHEI 

Exceptional 

Great Miami River dst. Quincy Dam @ SR 235 55b 143.2 411.0B 29 727.0 134 59 9.8 79.0 
Great Miami River dst. Quincy WWTP, adj. CR 73 55b 142.5 412.0B 24 657.0 189 54 9.8 74.5 
Great Miami River ust. Port Jefferson @ Baker Rd.  55b 138.4 429.0B 31 663.0 111 56 9.7 73.0 
Great Miami River @ SR 47 (E N St.) in Sidney 55b 130.0 541.0B 29 678.0 147 56 10.2 70.0 
South Fork Great Miami River, @ SR 638 55a^GW 8.0 11.6H 22 1484.0 NA 54 NA 76.5 
South Fork Great Miami River, @ CR 39 55a^GW 7.2 19.5H 22 1981.5 24.87 51 NA 76.5 
Trib. to S. Fk. Great Miami R. (5.27) New Richland Trib. 55a ^GW 0.5 11.4H 21 2818.0 NA 52 NA 65.0 
Trib. to S. Fk. GMR (7.24) aka, Belle Center Trib. @ SR 638 55a ^GW 0.6 7.2H 16 828.0 NA 50 NA 44.0 
Loramie Creek 55b 1.9 257.0W 37 1060.5 78.45 53 10.3 92.0 
Blue Jacket Creek 55b 0.7 13.6H 20 2350.0 NA 56 NA 69.5 
McKees Creek 55b 9.5 3.0H 9 860.0 NA 50 NA 75.0 
Stony Creek 55b 2.5 35.4W 31 1415.3 15.14 51 9.6 45.0 

Very Good 

Great Miami River, SR 235  55b 146.2 296.0B 33 401.0 95 46 8.9 76.0 
South Fork Great Miami River @ CR 96 55a ^GW 4.0 47.0W 23 1625.3 14.48 46 8.9 76.0 
Ninemile Creek 55a 0.2 26.6W 27 870.8 35.16 47 9 80.5 
Turtle Creek 55a 5.7 17.3 H 21 936.0 NA 48 NA 78.5 
Turtle Creek 55a ^GW 0.4 35.9W 27 632.3 17.88 47 8.9 72.5 
Cherokee Mans Run @ SR 117 55b 7.6 8.5H 13 594.0 NA 48 NA 82.5 
Cherokee Mans Run @ US 33 55a ^GW 3.4 14.6 H 16 1786.0 NA 48 NA 68.0 
Brandywine Creek @ Notestine Rd. 55a ^GW 0.6 8.8 H 24 1502.3 NA 48 NA 46.5 
Bokengehalas Creek 55b 12.2 4.8 H 9 1436.0 NA 46 NA 68.5 
McKees Creek 55b 5.9 8.7 H 15 770.0 NA 46 NA 72.0 
McKees Creek 55b 0.5 17.6 H 11 614.0 NA 48 NA 88.5 
Graves Creek 55b 0.5 10.9 H 15 718.0 NA 48 NA 78.0 
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Stream/Location 
Sub- 

ecoregion
River 
Mile 

Drain.a 

(mi.2) 
Species 
(Total) 

Relative 
Number 

Rel. Wt 
(Kg) IBI MIwbb QHEI 

Lee Creek 55b 3.4 9.5 H 13 942.0 NA 48 NA 97.5 
Indian Creek 55b 0.0 15.9 H 20 1566.0 NA 48 NA 88.5 

Good 

Great Miami River dst. Cher. Manns Run, ust. Ind. Lake WWTP 55a 158.9 122.0W 36 1736.0 236 44 10.4 72.5 
Great Miami River @ SR 235 55a 157.2 131.0W 33 352.0 77 48 8.4 44.5 
Liggit Ditch @ TR 49 55a ^GW 0.5 6.5 H 17 2010.0 NA 44 NA 27.5 
South Fork Great Miami River @ CR 97 55a ^GW 5.8 30.0W 27 1752.8 22.09 42 9.2 59.0 
Little Muchinnippi Creek @ Wones Rd. 55a ^GW 6.1 9.3 H 17 5500.0 NA 40 NA 41.0 
Muchinnippi Creek 55a ^GW 13.0 6.8 H 18 1032.0 NA 42 NA 37.0 
Muchinnippi Creek @ CR 87 55a ^GW 7.4 36.0W 25 1228.0 24.05 48 8.6 76.5 
Plum Creek 55a 9.0 7.8 H 19 8684.0 56 40 NA 53.0 
Loramie Creek 55a 22.1 77.7W 31 1269.0 132.65 43 9.6 71.5 
Blue Jacket Creek 55b 6.3 2.9 H 8 742.0 NA 40 NA 70.0 
Blue Jacket Creek 55b 5.5 3.9 H 9 2158.0 NA 44 NA 84.5 
Bokengehalas Creek 55b 4.6 36.3W 26 740.0 26.9 47 8.6 89.0 
Bokengehalas Creek 55b 1.1 40.3W 26 513.8 21.44 50 8.8 88.5 

Marginally Good 

N. Fk. Great Miami River @ farm lane dst. Madory Rd. 55a 10.7 9.0 H 18 1974.0 NA 36ns NA 38.5 
N. Fk. Great Miami River @ Dunn Rd. 55a 6.3 14.4 H 16 2402.0 NA 36ns NA 64.0 
S. Fk. Great Miami River @ CR 38 55a ^GW 1.7 51.0W 25 749.3 20.91 46 8.1ns 83.0 
Willow Creek @ Idle Rd. 55a ^GW 0.4 15.1 H 15 1080.0 NA 38ns NA 37.5 
Jackson Center Creek ust. SR 274 & Jackson Center 55a 2.9 1.1 H 9 208.0 NA 36 NA 33.5 
Muchinnippi Creek ust. US 33 55a ^GW 12.5 16.0 H 15 476.0 NA 36ns NA 32.0 
Muchinnippi Creek @ Myers Rd. 55a ^GW 4.8 77.0W 29 1340.3 12.32 45 8.2 43.0 
Plum Creek 55a 5.2 14.7 H 20 6488.0 NA 38ns NA 62.5 
Plum Creek 55b 0.1 29.0W 28 1358.0 6.4 38ns 8.3 84.5 
Loramie Creek 55a 20.7 82.0W 23 862.5 53.47 39ns 8 52.0 
Loramie Creek 55a 19.3 147.0W 19 612.0 22.38 38ns 8.5 50.5 
Loramie Creek 55a 14.8 157.0W 30 1828.5 49.28 37ns 9.1 86.0 
Loramie Creek 55a 7.5 205.0W 26 776.3 61.53 38ns 9.3 57.0 
Stony Creek 55b 1.6 59.1W 27 181.5 30.62 48 7.9ns 51.5 
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Stream/Location 
Sub- 

ecoregion
River 
Mile 

Drain.a 

(mi.2) 
Species 
(Total) 

Relative 
Number 

Rel. Wt 
(Kg) IBI MIwbb QHEI 

Fair 

Great Miami River @ CR 13 (Notestine Rd.) 55a 153.5 247.0B 22 243.0 91 38 7.7* 43.5 
Miami and Erie Canal @ mouth 55a 0.1 4.3 H 8 580.0 NA 28 NA 48.5 
Van Horn Creek @ SR 366 55a 1.0 3.0 H 16 1448.0 NA 34* NA 60.5 
Willow Creek, Dst. Wrestle Cr Rd. & dst. Trib. 55a ^GW 3.7 7.6 H 11 370.0 NA 36ns NA 37.0 
Jackson Center Cr. @ Lock Two Rd, dst. Jck. Ctr. WWTP 55a 1.8 3.0 H 9 543.0 NA 32 NA 31.0 
Little Muchinnippi Cr. @ gravel Rd. near mouth 55a ^GW 0.6 35.2W 22 2298.0 10.15 34* 7.7* 56.0 
Muchinnippi Creek @ SR 274 55a 2.4 85.0W 22 184.5 63.92 36ns 6.6* 47.0 
Spring Creek 55a 0.4 8.8H 17 3580.0 NA 32 NA 38.5 
Mile Creek 55a 9.8 9.7H 7 694.0 NA 34 NA 33.5 
Mile Creek 55a 6.0 34.7W 22 2739.0 62.32 30 8.6 26.5 
Mile Creek 55a 0.5 62.3W 25 1113.8 20.98 35 7.6 38.5 
Ninemile Creek 55a 6.4 3.0H 6 344.0 NA 28 NA 30.5 
Ninemile Creek 55a 4.2 11.5H 13 258.0 NA 30 NA 60.5 
Loramie Creek 55a 35.0 15.9H 14 416.0 NA 34* NA 47.5 
Loramie Creek 55a 30.4 35.0W 15 579.8 40.53 30* 7.1* 39.5 
Loramie Creek 55a 18.8 148.0W 22 352.0 40.48 34* 7.9ns 33.5 
Trib. to Great Miami R. (157.34) via path off SR 235 55a 0.1 7.6H 21 1761.0 NA 34 NA 17.5 
Rum Creek, @ Meranda Rd. 55a 6.6 15.3H 14 804.0 NA 32* NA 41.5 
Rum Creek, @ CR 58 55a ^GW 0.8 27.2W 22 606.0 14.38 45 7.6* 59.0 
Bokengehalas Creek (Pre Spill), @ TR 31 55b 7.9 20.7W 18 504.0 7.85 38ns 6.3* 69.0 

Poor 

Mile Creek 55a 8.7 18.5W 15 1800.0 NA 26 NA 28.0 
Turtle Creek 55a 8.4 8.4H 14 424.0 NA 22* NA 53.5 
Loramie Creek 55a 36.8 6.8H 12 904.0 NA 26* NA 41.0 
Rennick Creek @ SR 235 55a ^GW 0.3 10.3H 12 148.0 NA 26* NA 50.0 
Rum Creek @ Wildermuth Rd. 55a 8.6 8.2H 11 627.7 NA 24* NA 31.5 
Bokengehalas Creek (Post Spill) 55b 7.9 20.7W 14 524.0 9.31 32* 5.6* 69.0 
 
 a - Letters in superscript refer to fish site type and associated biocriteria as indicated in the table below.  B=boat, W=wading, and H=headwater. 
 b - MIwb is not applicable to headwater streams < 20 mi2.
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Stream/Location 
Sub- 

ecoregion
River 
Mile 

Drain.a 

(mi.2) 
Species 
(Total) 

Relative 
Number 

Rel. Wt 
(Kg) IBI MIwbb QHEI 

 Sub-ecoregion = (55a) - Clayey High Lime Till Plains, (55b) - Loamy High Lime Till Plains, (55a^GW) – Clayey High Lime Till Plains with high ground
water, (Boat) – Large drainage – sub-ecoregion criteria not comparable to habitat/ground water phenomena in smaller drainages. 

 
  

Biological Criteria for Eastern Corn Belt Plains Ecoregion 
 

Index - Site Type  EWH WWH MWH 
IBI - Headwaters  50 40 24 

IBI - Wading  50 40 24 
IBI - Boat  48 42 24 

MIwb - Wading  9.4 8.3 6.2 
MIwb - Boat  9.6 8.5 5.8 
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Fish Community Sub-ecoregion Discussion 

Several distinct patterns among habitat characteristics and biological community 
performance were found between sub-ecoregions within the upper Great Miami River 
study area.  For example, better fish community performance was found in tributary 
sites within the Loamy High Lime Till Plains (55b) sub-ecoregion compared to streams 
in the Clayey High Lime Till Plains (55a) sub-ecoregion (Figure 48).  Each 55b 
collection included fish populations associated with cold water conditions including 
mottled sculpin, southern redbelly dace, redside dace, and brook stickleback (Ohio EPA 
1987b) or yielded species suggesting a strong groundwater connection and abundant 
base flow, [i.e.,  pollution intolerant hornyhead and river chubs (Trautman 1981, Ohio 
EPA file data)].  The combination of cool flow, good water quality, and intact physical 
habitats routinely encountered in the 55b resulted in consistently high fish community 
performance (Figure 48).  In most instances, 55b performance was also higher than in 
the adjacent, 55a sub-ecoregion. 
 
While fish community performance was comparatively lower in the 55a, additional 
analysis revealed a unique subset of 55a sites linked by a strong ground water 
connection.  These enhanced flow sites demonstrated almost consistently higher quality 
than found in 55a sites lacking sustained flow (Figure 49).  The higher performing 55a 
sites were characterized by some of the same cold water or enhanced flow indicator 
species found in the 55b, particularly mottled sculpin (South Fork GMR basin, Cherokee 
Mans Run, Rennick and Brandywine creeks), hornyhead chub and river chub 
(Muchinippi Creek basin, lower Rum Creek).  In most instances, this subset of 55a sites 
also demonstrated levels of 
performance over and above 
expectations associated with 
existing physical habitat quality, as 
portrayed by the QHEI.  This 
general trend was observed 
throughout the upper watershed 
but tended to be strongest within 
headwater (<20 mi.2) sites (Figure 
49).  Statewide, the presence of 
additional base flows are 
recognized as a positive stream 
attribute that may temper the 
negative effects of less than prime 
quality habitat (Ohio EPA file 
data). 
 
The best example of an upper 
GMR watershed displaying the 
combination of degraded (i.e., 
modified) stream habitats, 
enhanced base flow and comparatively high fish community performance was 
Muchinnippi Creek (Figure 47).  Excluding the very small and WWTP influenced 

Figure 47. Muchinnippi Creek, RM 12.5, is located within 
the 55a sub-ecoregion and benefits from high ground 
water flow which tempers the chemical and biological 
impacts commonly associated with the poor physical 
habitat in channelized streams. 
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Jackson Center Creek, habitat quality was in the fair to very poor ranges at eight of nine 
sites sampled (Table 15).  However, fish performance was in the good and marginally 
good ranges at all but two sites; fair quality communities were encountered in one highly 
enriched section of lower Little Muchinippi Creek (RM 0.62) and the lowest reaches of 
the mainstem at RM 2.4 (Table 16).  Besides being the largest drainage sampled, the 
lower stretch of Muchinippi Creek was sluggish, silty, and impounded by log jams.   
 
The phenomena of marginal habitat and over-performing fish communities in the upper 
GMR was first observed in the Muchinippi Creek mainstem during the 1994 fish survey 
and coined “the Muchinippi effect” by field staff.  These enhanced flow conditions, 
particularly at the headwater level, appeared to positively affect the ability of the 
modified stream to support a more diverse and organized fish assemblage than 
expected, given the accumulation of modified habitat attributes (Ohio EPA 1995). 
 
IBI and QHEI scores delineated by sub-ecoregion for all sampling sites (plus the upper 
Great Miami River mainstem) are shown in Figure 50.  Throughout the upper GMR 
watershed and taken as a whole, fish community performance (i.e., IBI score) was 
strongly linked to gross sub-ecoregional features.  Absent one site that was extensively 
modified and impacted by a toxic spill, all 55b sites met or exceeded WWH or EWH 
expectations.  In contrast, nearly all 55a sites that lacked a strong groundwater 
connection performed below WWH levels (additional influences such as WWTP 
discharges, nutrients, channelization, etc., may have also contributed to impairments).  
Exceptions to this trend were mostly from natural stream channels and larger drainages 
near unique physical features (Figure 50).  These exceptions included abnormally high 
performance near the tailwaters of two large impoundments, Indian Lake and Lake 
Loramie, and an unmodified section of lower Ninemile Creek, atypical of most other 
sampling sites in the region.  The addition of lake related species at tailwater sites was 
a localized phenomenon that tended to inflate IBI scores.   
 
Fish community performance at 55a sites with enhanced base flows tended to fall 
between the two extremes of the 55b and 55a lacking groundwater.  However, the 
majority still met or exceeded minimum WWH expectations.  Regardless of base flow, 
nearly all 55a sites were exposed to historic or active channel maintenance for 
agricultural drainage.  The 55a sites with enhanced flow tended to ameliorate the 
negative influences associated with these activities and commensurate fish community 
performance was often higher. 
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Figure 48.  Upper Great Miami River watershed narrative fish community performance displayed over the geologic sub-ecoregion map.
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Figure 49. IBI and QHEI scores from selected groups of headwater fish sites within three varying sub-

ecoregional areas of the upper Great Miami River basin, 2008.  The divisions include 55a 
sub-ecoregion sites without ground water (left), a subset of 55a sites with enhanced ground 
water recharge (middle), and the 55b sub-ecoregion (right).  All sites are located within the 
Eastern Corn Belt Plains ecoregion. 
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Figure 50. Scatter plot of all upper Great Miami River basin fish sites plotted by QHEI and IBI score 

from sites within the 55a without enhanced ground water flow (wo/GW), 55a with enhanced 
ground water flow (w/GW), and 55b sub-ecoregions. 
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Fish Community Trends 
 
Upper Great Miami River mainstem 
Mainstem fish community performance in 2008 was similar to results from 1994 with 
three noteworthy variations in trends.  The first occurred at RM 157.2, immediately 
downstream from the Indian Lake WWTP, the second four miles downstream at RM 
153.5 (Notestine Rd.), and the third, at RM 143.2, immediately downstream from the 
Quincy dam.  At RM 157.2, improvements in 2008 continued the positive trend first 
observed between the 1982 and 1994 surveys (Figure 51).   Following a major facility 
upgrade at Indian Lake in 1985, IBI scores increased from the poor in 1982 (22) to fair 
in 1994 (32).  This positive trend continued from 1994-2008 as the IBI improved from 
fair (32) to excellent (48), fully meeting WWH biocriteria.  Besides noted differences in 
IBI performance, the physical health of individual fish also improved.  In 1994, 7.2% of 
the fish had DELT anomalies but only 0.4% of fish showed physical health ailments in 
2008.  DELT anomalies have been historically linked with degraded or poor water 
quality conditions (Ohio EPA 1987b) and the physical changes in the fish suggest 
improved water quality conditions over time. 
 

 
 
Figure 51.  Upper Great Miami River mainstem IBI trends from 1982-2008. 

 
However, by next site downstream at Notestine Rd. (RM 153.45) IBI performance from 
both 1994 and 2008 fell in the marginally good range and the 2008 MIwb score of 7.8 
(not plotted) dropped slightly below WWH expectations. The combined influences of 
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channelization, the upstream wastewater collection system, and upstream 
impoundment appear to result in a trend of marginal fish performance through this 
sluggish reach (Table 4).  Downstream from the Quincy low-head dam at RM 143.20 
the fish community performance was exceptional during both the 1994 and 2008 
surveys, but the IBI score did increase significantly from 53 (1994) to 59 (2008). 
 
Upper Great Miami River Tributaries 
Seventeen sites on six upper Great Miami River tributaries were historically sampled 
prior to 2008.  Linear comparisons of the historical IBI scores and the 2008 IBI scores 
are plotted in Figure 52.  Four of the six tributaries displayed overall improvements over 
historical IBI scores and fish community performance.  Two tributaries, McKees Creek 
and Muchinnippi Creek, showed decreases in IBI scores at two sites each. 
 
Loramie Creek showed large improvements in IBI score at RM’s 35.0 and 20.7 with both 
sites increasing by ten or more points (Figure 52).  Blue Jacket Creek also showed 
significant improvements in fish community performance at each of the three sites 
sampled.  The most downstream site at TR 31 (RM 0.72) showed the largest 
improvement, increasing from an IBI of 45 (good) to 56 (exceptional).  In addition to far-
field improvements downstream from the Bellefontaine WWTP, slight differences in the 
2008 sampling location and correspondingly better habitat quality (see page 147) may 
have contributed to the enhanced fish performance.  The South Fork GMR was another 
tributary to show significant improvement in fish community performance and IBI score.  
At the most upstream headwater site at SR 638 (RM 8.0) the IBI score increased from 
41 (WWH) to 54 (EWH standards).  The South Fork GMR was another tributary to show 
significant improvement in fish community performance and IBI score.  At the most 
upstream headwater site at SR 638 (RM 8.0) the IBI score increased from 41 (WWH) to 
54 (EWH standards).  The improvement in fish performance followed a corresponding 
improvement in habitat quality, as the stream channel recovered from historic 
modification Figure 45.  Unfortunately, recent field observations from the spring of 2011 
indicate the restored woody riparian buffers near South Fork RMs 8.0 and 7.4 have 
been removed and the gains in habitat quality and fish community health observed in 
2008 may be at risk. 
 
Fish community performance and IBI scores decreased at two sites in both McKees 
Creek and Muchinnippi Creek between surveys but each fully met criteria for their 
respective aquatic life us designations (Figure 52).   In 1994 the most upstream and 
downstream sites on McKees Creek (RMs 9.5 and 0.5) had exceptional fish 
communities with IBI values of 54.  Sampling in 2008 yielded lower IBI scores of 50 and 
48, respectively, but both met EWH criteria (Table 4).  However, 2008 species richness 
at McKees Creek RM 0.5 (11) was almost half the 20 species found in 1994 (Appendix 
E).  Muchinnippi Creek sites at County Rd. 87 (RM 7.4) and US Route 33 (RM 12.5) 
had lower IBI scores in 2008 compared to 1994 but maintained full WWH attainment.  
The two point decrease in IBI at RM 7.4 was negligible but at RM 12.5, the IBI score 
dropped from 42 (good) to 36 (marginally good) and three fewer total species were 
caught in 2008 (Appendix D). 
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Figure 52. Upper Great Miami tributary IBI trends at similar sampling locations listed by tributary and 

river mile, 1982-2008. 
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Macroinvertebrate Community 
 
Upper Great Miami River Watershed 
 
As part of the upper Great Miami River basin sampling effort, macroinvertebrates were 
collected from 76 sampling sites throughout the basin during the summers of 2008 and 
2009.  Sampling effort included 39 quantitative (artificial substrate) sites and 37 
qualitative (dipnet/hand picking) sites.  A summary of the macroinvertebrate collection 
data, sorted by narrative quality is presented in (Table 17).  Invertebrate Community 
Index (ICI) scores and metric scores for each quantitative sample can be found in 
Appendix F.  A summary of the data and lists and numbers of macroinvertebrate taxa 
collected from each survey site are found in Appendix G. 
 
Upper Great Miami River mainstem 
The upper Great Miami River mainstem 
was sampled at 8 locations from its 
source at Indian Lake, to Sidney, Ohio 
(Station RMs 158.9-129.99). The upper 
mainstem originates as overflow from 
Indian Lake, which receives drainage 
from the North and South Forks of the 
Great Miami and the local watershed 
upstream.  From Indian Lake to the 
Quincy low-head dam, much of the river 
channel is historically modified and 
designated WWH for an approximate 17 mile stretch.  Downstream from the Quincy 
Dam at RM 143.2, the remaining 13 stream miles are mostly natural, free-flowing, and 
designated EWH.  The Logan Co Indian Lake SSD (aka, Russells Point) WWTP is the 
only major municipal discharge (i.e., >1 mgd) and is located a short distance 
downstream from Indian Lake at RM 158.0.  The minor (i.e., <1 mgd), Quincy WWTP at 
RM 143.1 was the only other significant mainstem point source discharge in the survey. 
 
In the WWH designated reach, upper Great Miami River macroinvertebrates were of 
marginal quality, ranging from fair to good, before reaching the very good range 
upstream from Quincy (ICI = 42 at RM 146.19).  Based on qualitative collections 
(artificial substrate samplers were lost), benthic communities reflected fair quality 
immediately downstream from the Indian Lake overflow and Cherokee Mans Run at RM 
158.9.  The modified channel was wide, shallow, and heavily silted with ubiquitous, soft 
sand substrates.  The low density and low diversity community was predominated by 
pollution facultative (i.e., somewhat tolerant) populations of net-spinning caddisflies 
(genus Cheumatopsyche) and midges, typically associated with siltation and nutrient 
enrichment.  Besides the warm, enriched flow that pours over the Indian Lake dam, 
Cherokee Mans Run appeared to introduce a significant sediment load to the historically 
modified channel. 
 

Macroinvertebrates 

Fully Meeting Biocriteria 
 

Watershed:  70% 
Upper Great Miami River:  63% 

Tributaries:  71% 
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Immediately downstream from the Indian Lake WWTP at RM 157.22, artificial 
substrates were successfully retrieved and the modest ICI score (36) fell in the low good 
range.  However, despite attaining, the community continued to be  predominated by 
facultative, net-spinning caddisflies and the quality of natural substrate collections [26 
total taxa; only 2 Ephemeroptera, Plecoptera, Trichoptera (EPT) taxa] was lower than 
found upstream (Table 17).  Macroinvertebrates met WWH criteria but still reflected 
excessive sedimentation and enriched conditions. 
 
Four miles further downstream at RM 153.4, samplers were again lost and qualitative 
sampling indicated fair quality, mostly the result of sluggish, silty habitat and past 
channelization.  Lack of re-aeration in the long channelized stretch extending 
downstream from Russells Point may have exacerbated nutrient and dissolved oxygen 
problems in the reach.  The river channel remained sluggish for an additional seven 
miles downstream but siltation appeared to lessen and macroinvertebrate performance 
gradually improved.  In addition to an increase in ICI score (42) at RM 146.19, increases 
in pollution sensitive and EPT taxa reflected water quality improvement well 
downstream from Russells Point and prior to the Quincy low-head dam impoundment. 
 
Macroinvertebrate quality improved in the EWH designated reach between Quincy and 
Sidney, falling in the very good to exceptional ranges at nearly all sites.  One exception 
was a channelized stretch at Baker Rd., RM 138.39 where the ICI of 38 was only in the 
good range.  Other mainstem sites in this stretch were swift and firm bottomed and 
included strong riffle habitats.  However, the Baker Rd. site was sluggish and silty and 
the resultant macroinvertebrate performance was not up to EWH standards.  Current 
velocities were technically adequate for a valid ICI score (i.e., slightly greater than 
0.3’/sec.) but samplers were heavily silted.  The community included a lower percentage 
of mayflies and higher percentage of tolerant taxa than acceptable for an exceptional 
stream.  Natural substrates were also quite silty but numbers of EPT (15) and sensitive 
taxa (21) were in line with collections at other EWH sites in the reach.  The overall 
results, based on both quantitative and qualitative collections, suggest the impairment at 
Baker Rd. was fairly localized and not particularly severe. 
 
Upper Great Miami River Basin Tributaries 
Excluding the Great Miami mainstem, 73 macroinvertebrate samples were collected 
from 29 streams in upper basin tributaries (Table 17).  Sites were routinely sampled 
once during the summer of 2008.  However, Bokengehalas Creek RM 7.9 was sampled 
on three occasions to monitor trends following a wildlife kill from aerial pesticide 
spraying.  In addition, the North Fork GMR RM 2.0 was re-sampled in 2009 after 2008 
collections suggested an unknown toxic impact.  In Blue Jacket Creek, the presence of 
a major WWTP, a complex urban landscape, and use attainability issues resulted in a 
decision to replace 2008 qualitative data with artificial substrate collections in 2009.  In 
each instance, the most recent sampling was used to determine use attainment. 
 
Tributary samples largely attained WWH expectations as 46 samples (63%) were in the 
exceptional to marginally good ranges.  In contrast, 27 samples (37%) were in the fair to 
poor ranges.  Besides higher ICI scores (when sampled quantitatively) the higher quality 
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sites tended to have a greater richness of total, EPT and pollution sensitive taxa, a 
predominance of sensitive, or sensitive and facultative populations, and correspondingly 
low numbers of tolerant forms. 
 
Causes and Sources of Impairment 
 
Analysis of tributary results found differences in macroinvertebrate performance were 
often associated with differences in habitat and watershed characteristics, including 
stream channel quality, stream flow, land use, and ecoregional features (Table 17, 
Figure 53).  For instance, all “natural” 7 stream channel sites yielded communities that 
met or exceeded WWH criteria.  In contrast, channelized stream sites were evenly split 
between attaining and non-attaining performance (27% of all sites, respectively).  
Modified stream sites were often characterized by open canopies, a lack or woody 
riparian borders, fine substrates of silt, sand or muck, poor riffle development, low 
channel sinuosity, and homogenous pool and glide habitats.   

Not Meeting;
Channelized,
muck substrates

0

10

20

30

40

50

60

N
at

ur
al

R
ec

ov
er

ed

C
ha

nn
el

iz
ed

Im
po

un
de

d

W
W

TP

Fully Meeting
Not Meeting

Pe
rc

en
t (

%
)

Stream Channel and Watershed Characteristics

En
ha

nc
ed

G
ro

un
dw

at
er

Fl
ow

 S
ite

s

0 0

Upper Great Miami River Basin Tributary
Macroinvertebrate Communities (n=73 sites)

FULL

NON

Fully Meets;
Natural
Channels 

Fully Meets;
Modified
Channels 

Not Meeting;
Channelized,
Toxic spill

 

Figure 53. Upper Great Miami River basin macroinvertebrate results plotted as the percentages of sites 
fully meeting or not meeting WWH performance levels at sites exposed to different habitat 
and water quality variables.  Separate columns on the far right show the subset of the sites 
with enhanced ground water flow.  Channel morphology descriptions were based on 
macroinvertebrate field crew observations. 

                                            
7  Based on macroinvertebrate field crew observations, natural steam channels were free-flowing and 

unmodified with little to no indication of past channelization activity. 
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In addition, macroinvertebrate performance was consistently better at sites identified as 
having cool or sustained base flows, often despite the presence of stream modifications 
(Figure 53).  On the rare occasions these sites performed below WWH expectations, 
impacts were related primarily to poor quality, muck substrates (see page 171) and a 
toxic spill related to pesticide spray.  

Broken down by stream river miles (Figure 54), habitat alteration associated with 
channelization for agriculture was considered the primary source of impairment to the 
macroinvertebrates, followed by silt and nutrients associated with agriculture or 
municipal WWTPs (enrichment). 
 

0 10 20 30 40 50

Habitat Alt.

Nutrients

Silt

Flow Alt.

Toxicity

Org. Enrich./DO

TDS

Unknown

Channelization

Agriculture

Impoundment

Major WWTP

Minor WWTP

Water Trt. Plant

Spill

Unknown

Livestock

Cause

Source

Stream Miles

M
ac

ro
in

ve
rte

br
at

e 
Im

pa
irm

en
t C

au
se

s 
an

d 
S

ou
rc

es

 
Figure 54. Suspected Causes and Sources of Impairment (in miles) affecting macroinvertebrate 

communities from the upper Great Miami River basin study area, 2008-2009. 

 
Macroinvertebrate Community Sub-ecoregion Discussion 
  
Further inspection of the macroinvertebrate results found highest quality tributary sites 
were often associated with the presence of sustained ground water flow8.  These 
                                            
8   Sites with enhanced base flows were identified based on the presence of coldwater fish and 

macroinvertebrate populations or collections of select fish species typically associated with high 
ground water recharge; see Fish Community Sub-ecoregion Discussion on Page 159. 
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features were most evident in the eastern half of the watershed, particularly the 
southeastern portion of the watershed between Bellefontaine and DeGraff.  Excluding 
the large, Great Miami River mainstem, tributary sites within this area often reflected 
coldwater habitat or EWH potential as macroinvertebrate performance benefited from 
enhanced, ground water intrusion.  Major drainages in this region include the 
Bokengehalas and Stony Creek basins, containing Blue Jacket, McKees, Graves, and 
Lee Creeks (HUC #s 05080001 03 and 04).  When overlain on a sub-ecoregion map, 
these subwatersheds closely mirror the extreme northwestern portion of the Eastern 
Corn Belt Plain 55b (loamy, high lime, till plains) sub-ecoregion (Figure 55). 
 
55b Sub-ecoregion 
The 55b sub-ecoregion is characterized by high relief, well drained, loamy, calcerous 
tills and abundant ground water.  Over 75% of macroinvertebrate sites within the region 
were in the very good and exceptional ranges.  The only site that scored below WWH 
standards (Bokengehalas Creek RM 7.9) was sampled immediately following a wildlife 
kill involving a toxic aerial pesticide spray.  In addition to higher quality among the sub-
ecoregion tributary sites, 50% also yielded 3 or more coldwater macroinvertebrates, 
indicative of abundant, cool ground water intrusion.  Remaining 55b sites that fell in the 
good or marginally good ranges appeared at least modestly influenced by nearby 
pollution sources including septic tank drainage (Cherokee Mans RM 7.56), 
Bellefontaine urban runoff and the Bellefontaine WWTP (Blue Jacket Creek RMs 6.31-
0.72), and bank erosion (Graves Creek). 
 
55a Sub-ecoregion sites with enhanced ground water (w/GW) flow 
Enhanced ground water flow also had a positive effect on macroinvertebrate 
performance at some 55a sub-ecoregion sites (Figure 55).  Median performance at 55a 
sites with enhanced flow fell in the marginally good (headwater sites) to excellent 
(wading sites) ranges, levels similar to the 55b and almost consistently higher than 55a 
sites that lacked a strong groundwater signature (Figure 56).  Like the 55b sub-
ecoregion, comparatively higher numbers of pollution sensitive and EPT taxa were 
routinely encountered at the 55a with groundwater sites.  Those few sites with low 
macroinvertebrate performance (i.e., fair quality), shared a common pattern of 
channelized stream habitat combined with substrates of fine muck.  Hydric soils 
associated with drained, former wetland and marshy areas were a suspected source of 
muck in the affected streams and all were within or adjacent to the Muchinippi Creek 
watershed, including Willow, Rennick, Brandywine, and Little Muchinippi creeks.  
Average numbers of EPT (5) and sensitive taxa (6) from these sites were also lower 
compared to other enhanced flow sites in the sub-ecoregion (14 and 15, respectively).  
 
55a Sub-ecoregion sites without enhanced ground water (wo/GW) flow 
The remaining 27 sites from the 55a sub-ecoregion lacked the sustained ground water 
flow that characterized much of the eastern and southern halves of the study area.  
Most sites were located in the central and western portions of the watershed, including 
the 265 mi2 Loramie Creek basin, large portions of Rum Creek and Plum Creek, the 
lower three miles of Muchinippi Creek, and two Indian Lake tributaries, Van Horn Creek 
and the North Fork of the Great Miami River.  (continued on page 174) 
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Figure 55. Narrative evaluations of macroinvertebrate community health in the upper Great Miami River basin, 2008-2009. 
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Figure 56. Box and whisker plot of macroinvertebrate evaluations within three varying sub-ecoregional 

areas of the upper Great Miami River basin, 2008.  The divisions include 55a sub-ecoregion 
sites without ground water (left), a subset of 55a sites with enhanced ground water recharge 
(middle), and the 55b sub-ecoregion (right).  All sites are located within the Eastern Corn Belt 
Plains ecoregion.. 
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55a Sub-ecoregion sites without enhanced ground water (wo/GW) flow (continued) 

Note:   As the majority of macroinvertebrate impairment in the upper Great Miami 
survey area were restricted to 55a sites without enhanced ground water 
flows, the impaired stream reaches are discussed in detail below. 

Van Horne Creek 
Van Horn Creek is a small (2.8 mi2), mostly modified agricultural drainage that 
discharges to Indian Lake.  The fair quality community at station RM 0.97 included a 
handful of facultative EPT taxa (5) and only 5 pollution sensitive varieties. 
 
North Fork Great Miami River 
The upper reaches of the North Fork were channelized and enriched at RM 10.3 but 
macroinvertebrates marginally attained WWH (ICI = 34).  Habitat quality improved 
downstream at RM 6.31 as the stream channel recovered from past channelization 
activity.  However, macroinvertebrate populations were very difficult to find and the poor 
quality, low density community (18 total taxa/3 EPT taxa) suggested a possible toxic or 
slug type impact.  In contrast, follow-up sampling conducted at the same site the 
following summer found a good quality community with 51 total and 11 EPT taxa (Table 
17).  Unlike the 2008 collections, 2009 conditions were considered fairly typical of a 
small, recovered stream channel situated in an extensive agricultural landscape.  
Collections were considered confirmation of an unidentified toxic or slug type impact the 
previous year.  Toxic impacts were encountered in nearby Bokengehalas Creek during 
2008 and attributed to aerial pesticide spraying. 
 
Rum Creek and Plum Creek 
The upper reaches of these upper GMR tributaries were located in the 55a sub-
ecoregion.  Both channels transitioned from channelized, to recovering; to natural over 
the approximate 9 mile sample reach between headwaters and mouth.  The upper Plum 
Creek channel was actively maintained by Shelby County.  Upper Rum Creek was also 
extensively modified but work was apparently conducted by local land owners and not 
the local (Logan) county.  Natural channel sites near the mouths of both tributaries 
reflected enhanced ground water flow and supported good (Plum Creek) to exceptional 
(Rum Creek) quality macroinvertebrates (see 55a w/GW discussion page 171). 
 
Upper Rum Creek ranged from fair to marginally good at RMs 8.63 and 6.58 while 
upper Plum Creek performance ranged from marginally good (RM 9.0) to good (RM 
5.22).  Plum Creek RM 9.0 was one of the few modified sites in the survey that lacked 
significant ground water intrusion but still met minimum WWH standards.  Despite 
extensive modification, stream gradient was relatively high (5.95/ft. mile) and the stream 
bottom was firm with occasional riffle/run habitats and deposits of coarse substrates.  In 
contrast, most other channelized sites from the 55a sub-ecoregion had fine substrates, 
sluggish flow, and riffle habitats that were either absent or of poor quality. 
 
Lower Muchinippi Creek 
While the upper Muchinippi Creek watershed drainages tended to benefit from 
enhanced base flows, the lower three miles of the mainstream did not demonstrate a 
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strong groundwater signature.  Macroinvertebrates were poor (ICI = 12) at RM 2.7, as 
the negative influences of modified habitat and muck substrates were exacerbated by 
sluggish flow and impoundment from abundant log jams in this lower reach. 
 
Jackson Center Creek 
Qualitative sampling from two stations bracketing the Jackson Center WWTP (RM 2.3) 
revealed poor quality macroinvertebrates at both locations (Table 17).  The very small 
stream was extensively channelized for agricultural drainage and choked with 
filamentous algae and fine silt downstream from the WWTP (Figure 22).  
Macroinvertebrates reflected highly enriched conditions and potentially severe diurnal 
DO swings at the downstream site.  A few facultative mayfly and caddisfly taxa were 
found and the collections were not indicative of severe toxicity.  However, the collection 
of 21 pollution tolerant taxa (the most in the entire Great Miami survey) did suggest 
significant water quality impairment.  The massive load of fine silt that filled the channel 
was an additional, potential source of impact. 
 
Loramie Creek Watershed 
 
Macroinvertebrate sampling was conducted at 22 locations in the Loramie Creek basin 
including ten sites on the Loramie Creek mainstem, five sites in the Mile Creek basin, 
one site at the mouth of the Miami-Erie Canal, and three sites each on Ninemile Creek 
and Turtle Creek (Table 1).  Community health typically reflected the pervasive 
influences of nutrient enrichment, siltation and habitat modification associated with 
agriculture, coupled with the additional enrichment influences from municipal WWTPs 
and Lake Loramie.  Sixty-eight percent of sites (n=15) were in the poor to fair ranges 
and only one site, located near the mouth of Turtle Creek, reached exceptional quality 
(Table 17; Figure 55). 
 
Loramie Creek 
In the headwaters of Loramie Creek upstream from Lake Loramie, macroinvertebrate 
communities bracketing the Botkins WWTP declined from Fair at RM 36.84 to Poor at 
34.96, 0.46 miles downstream from the discharge.  In addition to a highly enriched 
appearance (as evidenced by the very high densities of blackflies and flatworms) the 
nearly complete absence of EPT taxa suggested additional impacts.  Chemical 
sampling later revealed intermittent but extremely high levels of dissolved solids and 
conductivity at the same location.  Further investigation of the WWTP operational 
procedures found the local Water Treatment Plant delivered high levels of chlorides and 
dissolved solids via filter back-flushing to the wastewater plant on a regular basis.   This 
influent was considered the likely source of biological and chemical impacts detected 
downstream.  Macroinvertebrates marginally recovered and reached a marginally good 
condition downstream at RM 30.42, immediately prior to the Lake Loramie 
impoundment. 
 
Downstream from the Lake Loramie dam at RM 22.1, late summer flows were reduced 
to a trickle (Figure 3) and macroinvertebrates reflected fair quality and highly enriched 
conditions.  The water was warm, green and murky and the community was 
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predominated by dense populations of enrichment tolerant flatworms, aquatic worms, 
hemoglobin-utilizing (red) midges and the facultative, square-gill mayfly genus, Caenis. 
 
Downstream at SR 66 (RM 20.7), communities continued to appear enriched but 
maintained a marginally good quality (ICI = 34) immediately downstream from the Lake 
Loramie WWTP and Minster WWTP (via the Miami-Erie Canal).  While habitat was 
historically channelized, the effluent dominated flow was relatively clear and the over-
widened channel had a modest gradient, firm bottom, and moderate riffle run 
development.   
 
Beginning downstream from Mile Creek at RM 19.5 and extending several miles 
downstream, the channel became increasingly incised, deep and sluggish.  Substrates 
were predominantly silt and muck, and the water column became increasingly murky, 
green and brown.  The water surface was often covered with a pervasive layer of 
scummy algae and foam that extended for miles downstream (see Figure 2 and Figure 
40).  Macroinvertebrate performance in this reach also declined, remaining below WWH 
standards (i.e., fair range) for approximately five miles (RMs 19.3-14.8).  Habitat quality 
improved at RM 14.8 as stream gradient increased and deposits of coarse till and 
limestone formed bars and riffle habitats.  The extensive, intact levee construction that 
lined the creek for miles downstream from Fort Loramie was also reduced at the 
downstream site.  However, even coarse substrates at RM 14.8 were caked with a 
thick, congealed layer of solids and algae and macorinvertebrate communities 
continued to reflect highly enriched conditions. 
 
Over the remaining 14.8 river miles of Loramie Creek, macroinvertebrate communities 
gradually improved to the good (ICI = 38 at RM 7.5) and very good ranges (ICI = 42) 
near the mouth at RM 1.87.  Improvements corresponded with increasing improvement 
in habitat quality, increased stream gradient, a clearing of the water column, and 
lessening of channel maintenance activity.  However, the channel is still defined as 
under maintenance as far downstream as RM 7.5. 
 
Mile Creek and Spring Creek 
Mile Creek and its tributary, Spring Creek, are extensively channelized for agricultural 
drainage.  Macroinvertebrate collections from five sampling locations ranged from poor 
to fair, with marginal attainment of the recommended, MWH designation in the lower 
reaches of Mile Creek and at the mouth of Spring Creek.  None of the sites met the 
existing but unverified, WWH designation. 
 
Miami-Erie Canal 
Macrionvertebrates from the canal were in the marginally good range (ICI = 34) and fully 
met the recommended MWH designation.  An abundance of effluent dominated, clear 
flow provided adequate depth and current for the artificial substrate collections and the 
moderately enriched community was predominated by facultative midges and filter-
feeding varieties.  The near absence of mayflies may be related to elevated TDS and 
conductance levels revealed in chemical sampling. 
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Ninemile Creek 
The headwaters of Ninemile Creek are extensively channelized but macroinvertebrates 
marginally met the existing MWH aquatic life use designation (ICI=26 at RM 6.38).  At 
RM 4.18, no obvious indications of impact from the Russia WWTP could be detected 
(ICI=28), given the over-riding influence of habitat modifications upstream.  Near the 
mouth at RM 0.23, the stream channel was natural and habitat conditions improved 
substantially.  Benthic communities reached a good quality (ICI = 36) in the WWH 
designated segment, prior to the confluence with Loramie Creek. 
 
Turtle Creek 
Historically modified and highly enriched at RM 8.43, macroinvertebrates reflected fair 
quality in the upper reaches of the creek.  Communities gradually improved with 
increased distance downstream at RMs 5.66 (marginally good) and RM 0.43 
(exceptional).   Improvement in communities coincided with the shift from modified to 
natural stream channels and a lessening of enrichment effects at the downstream sites. 
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Table 17. A summary of macroinvertebrate collection information, field observations, and narrative evaluations from the upper Great Miami River 
basin in 2008 and 2009.  Great Miami River mainstem sites are shaded in gray.  Tributary sites from the Eastern Corn Belt Plains 55b 
sub-ecoregion are shaded in light blue while 55a sub-ecoregion sites with enhanced ground water flow are shaded in tan.  55a sites 
without enhanced ground water flow are unshaded. 

River RM Drain. 
Area 

Qual 
Total 

Qual 
EPT* 

Qual 
Intol.# Densitya ICIb Channel 

Morphology Predominant Populations (Tolerance Ratings*) 

Exceptional 
Great Miami River 143.20 405.0 53 17 22 2328 50 Natural Net-spinning caddisflies, midges (F,I), minnow mayflies (F) 
Great Miami River 142.50 406.0 53 18 21 Mod -- Natural Midges (F,I), minnow mayflies (F) 
Great Miami River 129.99 541.0 61 21 26 5842 46 Channelized Net-spinning caddisflies (F,I), tanytarsini midges (I) 
South Fk. Great Miami R. 8.00 11.6 41 15 12 626 50 Chan./Recovered Net-spinning caddisflies, midges (F,I) 
South Fk. Great Miami R. 7.23 19.5 62 17 23 457 54 Chan./Recovered Minnow mayflies (F), snailcase caddisflies (I) 
South Fk. Great Miami R. 5.80 29.6 49 16 19 633 56 Natural Net-spinning caddisflies, midges (F,I) 
South Fk. Great Miami R. 1.74 51.0 51 18 18 521 48 Natural Net-spinning caddisflies, midges (F,I), minnow mayflies (F) 
Liggitt Ditch 0.53 6.5 33 11 7 235 48 Channelized Damselflies (F, T), flatheaded mayflies (F) 
New Richland Trib. 0.49 11.4 63 16 21 Low -- Natural Net-spinning caddis. (F,I), minnow mayflies, riffle beetles (F) 
Muchinippi Creek 7.40 36.0 47 13 13 499 50 Channelized Flatworms, minnow mayflies (F) 
Rum Creek 0.79 27.2 47 13 18 148 46 Chan./Recovered Minnow mayflies, net-spinning caddisflies (F) 
Bokengehalas Creek 7.90 20.7 49 10 14 736 48 Channelized Midges (variable tolerance), water mites (F) 
Bokengehalas Creek 1.13 40.3 52 17 23 627 48 Chan./Recovered Minnow mayflies (F) 
Stony Creek 2.45 35.4 69 22 25 459 52 Channelized Blackflies (F), minnow mayflies (F,I) 
Stony Creek 1.58 59.1 68 18 26 1768 54 Channelized Blackflies (F) 
McKees Creek 5.94 8.7 61 23 32 High -- Chan./Recovered Minnow mayflies, net-spinning caddisflies (F,I, coldwater), 
McKees Creek 0.52 17.7 48 17 25 1137 56 Natural Minnow mayflies, net-spinning caddisflies (F,I, coldwater), 
Lee Creek 3.35 9.5 56 20 22 High -- Chan./Recovered Blackflies (F), minnow mayflies (F,I, coldwater) 
Indian Creek 0.01 15.9 56 18 21 Mod -- Natural Minnow mayflies, flathead mayflies (F,I) 
Turtle Creek 0.43 35.9 57 18 24 197 -- Natural Mayflies, caddisflies (F,I) 

Very Good 

Great Miami River 146.19 296.0 36 10 11 315 42 Channelized Midges, riffle beetles (F,I) 
South Fk. Great Miami R. 3.95 47.0 62 19 17 1087 44 Chan./Recovered Net-spinning caddisflies (F,I), blackflies (F) 
Cherokee Mans Run 3.38 14.6 54 15 16 520 44 Natural Minnow mayflies, blackflies (F) 
Bokengehalas Creek 12.24 4.8 62 15 19 Mod -- Channelized Net-spinning caddisflies, baetids, midges (F,I) 
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River RM Drain. 
Area 

Qual 
Total 

Qual 
EPT* 

Qual 
Intol.# Densitya ICIb Channel 

Morphology Predominant Populations (Tolerance Ratings*) 

Bokengehalas Creek 7.90 20.7 75 13 20 703 42 Channelized Minnow mayflies, midges (T,F) 
Bokengehalas Creek 4.61 36.3 52 13 21 1217 42 Natural Minnow mayflies, midges (I) 
McKees Creek 9.50 3.0 45 13 20 Mod -- Natural Minnow mayflies, (F,I, coldwater), blackflies (F) 
Loramie Creek 1.87 257.0 61 14 20 1338 42 Natural Net-spinning caddisflies (F,I); minnow mayflies (F) 

Good 

Great Miami River 157.22 1534 26 2 5 803 36 Chan./Recovered Midges, blackflies, net-spinning caddisflies (F) 
Great Miami River 138.39 429.0 51 15 22 1567 38 Channelized Midges (F,I) 
N. Fk. Great Miami R. (2009) 6.31 14.4 51 11 13 High -- Chan./Recovered Minnow mayflies, blackflies (F) 
Little Muchinippi Creek 0.62 35.2 49 7 7 1751 36 Channelized Flatworms, minnow mayflies (F) 
Blue Jacket Creek (2009) 6.31 2.9 42 8 11 419 36 Channelized Net-spinning caddisflies (I); blackflies, flatworms (F) 
Blue Jacket Creek (2009) 5.50 3.9 37 5 7 591 36 Channelized Net-spinning caddisflies (I); flatworms, midges (F) 
Blue Jacket Creek (2009) 0.72 13.6 49 11 10 289 40 Channelized Minnow mayflies, net-spinning caddisflies, midges (F,I) 
Graves Creek 0.48 10.9 47 13 18 Mod -- Channelized Minnow mayflies (F,I, coldwater) 
Plum Creek 5.22 14.7 49 14 11 High -- Chan./Recovered Flatworms, riffle beetles (F), snailcase caddisflies (I) 
Plum Creek 0.13 29.0 54 14 19 116 36 Natural Midges (I), minnow mayflies (F), net-spinning caddis. (F,I) 
Ninemile Creek 0.23 26.6 50 11 17 461 36 Natural Minnow mayflies, flatworms ( F) 

Marginally Good 
North Fk. Great Miami R. 10.70 9.0 48 12 5 80 34 Channelized Flatworms (F), snails (tolerant) 
Belle Center Trib. 0.55 7.2 46 10 10 Low -- Channelized Minnow mayflies, blackflies, midges (F) 
Muchinippi Creek 12.98 6.8 41 11 7 Mod -- Channelized Minnow mayflies, blackflies, snails, fingernail clams (F) 
Muchinippi Creek 12.50 16.0 44 8 8 Mod -- Channelized Flatworms, minnow mayflies (F) 
Muchinippi Creek 4.76 77.0 42 8 9 253 -- Chan./Recovered Flat-headed mayflies (F), red midges (variable tolerance) 
Cherokee Mans Run 7.56 8.5 38 10 11 High -- Natural Blackflies (F) 
Rum Creek 6.58 15.3 41 9 8 Mod -- Chan./Recovered Net-spinning caddis. (F,I), minnow mayflies (F), midges (I) 
Plum Creek 9.00 7.8 44 10 5 High -- Channelized Flatworms, isopods, fingernail clams (F), midges (sens.) 
Loramie Creek 30.42 35.0 36 3 4 890 32 Chan./Recovered Midges (variable tolerance) 
Loramie Creek 20.70 82.0 42 5 6 2830 34 Channelized Flatworms (F), midges (F,I) 
Loramie Creek 7.50 205.0 47 15 16 1074 34 Channelized Minnow mayflies (F) 
Miami-Erie Canal 0.10 4.3 35 5 5 937 34 Channelized Blackflies, net-spinning caddisflies, midges (F) 
Turtle Creek 5.66 17.3 36 9 9 Mod -- Natural Net-spinning caddisflies, minnow mayflies (F) 
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River RM Drain. 
Area 

Qual 
Total 

Qual 
EPT* 

Qual 
Intol.# Densitya ICIb Channel 

Morphology Predominant Populations (Tolerance Ratings*) 

High Fair 
Loramie Creek 19.30 147.0 36 5 5 Mod -- Channelized Midges, Caenis (F), water boatmen (T) 
Mile Creek 5.97 34.7 25 2 1 105 22 Channelized Water boatmen, beetles (T) 
Mile Creek 0.50 62.3 39 5 4 1514 -- Channelized Water boatmen (T), midges (I-T) 
Spring Creek 0.37 8.8 35 6 5 High -- Channelized Flatworms (F) 
Ninemile Creek 6.38 3.0 26 1 0 55 26 Channelized Beetles, physid snails (T) 
Ninemile Creek 4.18 11.5 46 8 9 176 28 Chan/Recovered Flatworms, isopods (F), damselflies (tolerant) 

Fair 
Great Miami River 158.90 118.0 41 6 8 Low -- Channelized Midges, net-spinning caddisflies (F) 
Great Miami River 153.45 247.0 29 7 5 Low -- Channelized Midges, flat-headed mayflies (F) 
Van Horn Creek 0.97 2.8 38 5 5 Mod -- Channelized Minnow mayflies, blackflies, flatworms (F) 
Little Muchinippi Creek 6.05 9.3 48 5 8 Mod -- Channelized Midges (variable tolerance), water mites (F) 
Willow Creek 3.70 8.1 38 4 3 Mod -- Channelized Midges (variable tolerance), biting midges (F) 
Willow Creek 0.44 15.1 34 4 3 Mod -- Channelized Midges (variable tolerance), blackflies (F) 
Rennick Creek 0.34 10.3 42 5 9 Low -- Channelized Midges (variable tolerance), isopods (F) 
Brandywine Creek 0.58 8.8 46 4 5 Low -- Channelized Midges (F,T) 
Rum Creek 8.63 8.2 28 4 3 Low -- Channelized Midges (T) 
Loramie Creek 36.84 6.8 35 6 3 Low -- Channelized Net-spinning caddisflies (F), minnow mayflies, midges (F,T) 
Turtle Creek 8.42 8.4 44 5 3 High -- Chan./Recovered Flatworms, net-spinning caddisflies, isopods, (F) 

Low Fair 
Trib. to GMR (RM 157.34) 0.07 7.6 32 4 4 Low -- Channelized Midges, water boatmen (T) 
Loramie Creek 18.82 148.0 28 4 3 1320 20 Channelized Midges (F,T); squaregill mayflies (F) 
Loramie Creek 14.80 157.0 54 9 8 2401 16 Chan./Recovered Flatworms, midges (F) 
Mile Creek 8.74 18.5 27 5 3 High -- Channelized Flatworms, beetles (T), squaregill mayflies (F) 

Poor 

N. Fk. Great Miami R. (2008) 6.31 14.4 18 3 2 Low -- Chan/Recovered Riffle beetles (F) in 2008. 
Muchinippi Creek 2.37 85.0 31 4 5 23 12 Impounded Burrowing mayflies, midges 
Jackson Center Creek 2.90 1.1 47 3 2 Low -- Channelized Midges (variable tolerance) 
Jackson Center Creek 1.80 3.4 47 4 5 High -- Channelized Flatworms, isopods (F); physid snails (T) 
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River RM Drain. 
Area 

Qual 
Total 

Qual 
EPT* 

Qual 
Intol.# Densitya ICIb Channel 

Morphology Predominant Populations (Tolerance Ratings*) 

Bokengehalas Creek (spill) 7.90 20.7 33 4 11 Low -- Channelized Midges (F,T) 
Loramie Creek 34.96 15.9 29 1 3 High -- Chan./Recovered Flatworms (F), midges (F,T) 
Loramie Creek 22.10 77.7 29 3 2 High -- Chan./Recovered Flatworms (F) 
Mile Creek 9.80 9.7 18 1 1 High -- Channelized Flatworms (F), beetles (T) 

 
* - Qual. EPT = Number of Ephemeroptera (mayfly), Plecoptera (stonefly) and Trichoptera (caddisfly) taxa found during qualitative sampling. 

# - Qual. Intol. = Intolerant (i.e., pollution sensitive) taxa found during qualitative sampling and are those listed on the Ohio EPA macroinvertebrate taxa 
list as being either Moderately Intolerant (MI) or Intolerant (I).  

a – Numerical densities refer to numbers of organisms per square foot from the artificial substrate samplers (where available).  Narrative descriptions 
(e.g., high, low, moderate) refer to field observations and estimates of relative density for benthic populations from natural substrates. 

b – Invertebrate Community Index.  ICI not available for sampling locations with drainage area <20mi2 (excluding reference sites), and are indicated by 
n/a.  Dashed lines (--) indicate sites where quantitative data were not available due to vandalism, dessication, or some other disturbance of Hester 
Dendy artificial substrates (HDs).  

c – Predominant taxa are those observed on natural substrates.  Please refer to Appendix Table G for predominant (numerically dominant) taxa on 
artificial substrates.  Tolerance categories for taxa groups are parenthetically expressed:  VT=Very Tolerant, T= Tolerant, MT=Moderately Tolerant, 
F=Facultative, MI=Moderately Intolerant, I=Intolerant). 
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Macroinvertebrate Community Trends 
 
Upper Great Miami River mainstem 
Mainstem macroinvertebrates trend analysis for 2008 was confounded by loss of 
artificial substrate samplers and marginal current velocities over samplers at several 
locations (Figure 57).  Where samplers were lost, an ICI score based on the qualitative 
narrative evaluation at the affected sites was substituted. 
 
Outside of the grossly polluted conditions encountered below the Indian Lake (Russells 
Point) WWTP in 1982, survey results from 1994 and 2008 reflected improved 
communities and similar longitudinal trends.  A 2008 decline upstream from the WWTP 
was most likely related to the condition of the natural substrate community (artificial 
substrates were lost) than a significant change in the quality of the Indian Lake overflow.  
All surveys show fair quality in the sluggish, modified reach that extends for miles 
downstream from Russells Point and gradual improvement prior to the Quincy low-head 
dam Impoundment.  Sampling between Quincy and Sidney in the EWH designated 
reach shows minimum EWH criteria were met or exceeded during almost all surveys 
with the major exception of the 2008 sample from Baker Rd. (RM 138.8).  As mentioned 
previously, this decline was considered primarily a function of localized silt deposition 
and not significant changes in water quality. 
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Figure 57. Macroinvertebrate trends in the upper Great Miami River from Indian Lake to Sidney, 1982-

2008.  An equivalent ICI score based on the qualitative sampling narrative evaluation was 
substituted at sites where artificial substrate data were unavailable. 

 
Blue Jacket Creek 
A 1994 survey of Blue Jacket Creek found substantial far-field improvements 
downstream from Opossum Run and the Bellefontaine WWTP and major improving 
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trend when compared to the grossly polluted conditions encountered in 1974 and 1982 
(Figure 58).  However, each survey indicated poor quality conditions in Bellefontaine 
upstream from the WWTP and continued impairment (fair range in 1994) in Blue Jacket 
Creek for several miles downstream from the discharge. 
 
2008 results reflect additional, near-field improvement downstream from the WWTP 
and, for the first time, good quality communities (ICI = 36) were found upstream from 
Opossum Run.  For the first time in nearly 35 years of monitoring, 2008 Blue Jacket 
Creek macroinvertebrates attain WQS throughout its length.  In addition, collections 
upstream from Opossum Run found coldwater indicator taxa richness (> 4) adequate to 
warrant a CWH recommendation.  Downstream from Opossum Run, summer stream 
flows were so dominated by the warm WWTP effluent, an extension of the CWH 
designation downstream was considered impractical.  Riparian removal and 
channelization in the lower reaches of Blue Jacket Creek were additional factors 
contributing to elimination of coldwater varieties. 
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Figure 58. Macroinvertebrate trends in Blue Jacket Creek, 1974-2008.  An equivalent ICI score based 

on the qualitative sampling narrative evaluation was substituted at sites where artificial 
substrate data were unavailable. 

 
Bokengehalas Creek 
Since 1994, macroinvertebrate performance in Bokengehalas Creek has consistently 
fallen in the good to exceptional ranges.  In 2008, this trend was interrupted following a 
toxic wildlife kill near RM 7.9 related to an aerial pesticide application (Figure 59).  
Qualitative sampling conducted a few days after the incident found poor quality 
conditions, the absence of most populations and numerous dead or dying crayfish and 
larval insect specimens.  Artificial substrates were re-deployed following the incident 
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and it appeared the community was largely recovered about four weeks (ICI=42) to six 
weeks (ICI=48) later. 
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Figure 59. Macroinvertebrate trends in Bokengehalas Creek, 1982-2008.  2008 sampling includes 

additional quantitative and qualitative sampling efforts conducted at RM 7.9 to evaluate a 
toxic wildlife kill associated with aerial pesticide application.  An equivalent ICI score based 
on the qualitative sampling narrative evaluation was substituted at sites where artificial 
substrate data were unavailable. 

 
 
McKees Creek 
Macroinvertebrates have been sampled from the lower mile of McKees Creek on three 
occasions from 1982 to 2008.  ICI scores were consistently in the exceptional range in 
2008 and 1994 (56 and 52, respectively) while 1982 qualitative collections were “very 
good”.  In addition to consistently exceptional performance, the more recent surveys 
have also revealed the presence of coldwater macroinvertebrate taxa adequate for a 
CWH designation. 
 
South Fork Great Miami River 
Macroinvertebrates have been collected on 13 occasions from an approximate seven 
mile reach of the South Fork from New Richland to Indian Lake (Figure 60).  
Communities have consistently fallen in the very good and exceptional ranges with little 
indication of any significant water quality problems.  Potential impacts from unrestricted 
cattle access and channel maintenance along the mainstem appear ameliorated by an 
abundance of ground water flow.   
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Figure 60. Macroinvertebrate trends in the South Fork Great Miami River, 1984-2008.  An equivalent ICI 

score based on the qualitative sampling narrative evaluation was substituted at sites where 
artificial substrate data were unavailable. 

 
 
Loramie Creek 
Compared to a 1994 survey of Loramie Creek, headwater communities continued to 
reflect fair to poor quality upstream and downstream from the Botkins WWTP in 2008 
(Figure 61).  Poor quality in 1994 was related to stream intermittence at the most 
upstream site while poor communities in 2008 were encountered downstream from the 
Botkins WWTP.  Unlike 1994 collections, the most recent survey shows communities 
improved and reached minimum warmwater standards prior to entering Lake Loramie. 
 
Downstream from Lake Loramie, 2008 sampling indicated severe, late summer 
dewatering impacts immediately downstream from the lake overflow (corresponding 
1994 sampling was not conducted).  Additional flow provided by the Lake Loramie and 
Minster (via the Miami-Erie Canal) WWTPs and adequate habitat quality contributed to 
a short reach of improved conditions immediately downstream in 2008.  However, both 
1994 and 2008 surveys revealed several miles of impaired, fair quality communities with 
increased distance downstream (Figure 61).  Declines in quality coincided with long 
stretches of extensively modified habitat, persistent elevated nutrient levels from point 
and nonpoint sources and declining D.O. levels. 
 
Sluggish current velocities over 2008 artificial substrates between Mile Creek and the 
mouth may have also contributed to less than optimal ICI scores in the lower 19 mile 
stream reach.  However, in each instance, other measures of community health (e.g., 
sensitive, EPT and tolerant taxa richness, field observations) tended to mirror the 
condition of the artificial substrate community.  Also, Loramie Creek samplers from all 
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sites between RMs 18.1 and the mouth were collected from slow or non-detectable 
current and the trend of decline and recovery downstream from the Mile Creek, Fort 
Loramie and Minster areas was still apparent.  For these reasons, longitudinal ICI 
scoring trends were considered reflective of the general stream quality conditions 
throughout the reach. 
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Figure 61. Macroinvertebrate trends in Loramie Creek, 1994-2008.  An equivalent ICI score based on 

the qualitative sampling narrative evaluation was substituted at sites where artificial substrate 
data were unavailable. 
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