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Graph 2: Asian clam abundance at WR 320 
and WR 310, 1992-2008. 
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Graph 6: White River SWI scores, 2008. 
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Graph 1: Species diversity at WR 320 and 
WR 310, 1992-2008. 
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Graph 3: Unionid density at WR 320, 1992-2008.

Graph 8: Buck Creek SWI scores, 2008.Graph 7: Buck Creek mIBI  scores, 2008.

Graph 5: White River mIBI scores, 2008.  

Graph 4: Unionid density at WR 310, 1992-2008.
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WR 310 
 
Mussels collected at WR 310 are reported in Appendix A, Table 4. Species increased significantly (R2 

= 0.58, P < 0.01) since 1992 (Graph 1 and Appendix A, Table 6). Relative abundance (Appendix A, 
Graphs 11 and 12) of all mussels indicated that Asian clam comprised 93% of the sample. The three 
most abundant Unionid species at WR 320 were flutedshell, elktoe (Alasmidonta marginata), and 
mucket. Unionid density (95% C.I.) at WR 310 was 1.53 + 0.44/m2 (Appendix A, Table 7), and has 
increased significantly (R2 = 0.75, P < 0.001) since 1992 (Graph 4 and Appendix A, Table 6). Asian 
clam density (Appendix A, Table 6) was 48 + 18.4/m2. Linear regression shows no trend in Asian 
clam density since 1992. 
 
 Macroinvertebrates- Baseline 
 

Organisms identified in 2008 are presented in Appendix B, Table 9. White River mIBI scores 
(Graph 5 and Appendix B, Tables 10 and 11) ranged from 3.60 (WHI 318.8) to 5.40 (WHI 320.1), 
Moderately Impaired to Slightly Impaired. The only sites rated Moderately Impaired were WR 318.8 
and WR 310.7. The mean mIBI score of sites Downstream of Muncie not only were higher than the 
mean score of sites Within Muncie, but were higher than the mean score for sites Upstream of 
Muncie. However, when 2008 scores were analyzed statistically, no significant difference was found 
between sites Upstream, Within, and Downstream of the City of Muncie.  

 
All Buck Creek sites (Graph 7 and Appendix B, Tables 10 and 11) ranged from 3.00 (BUC 

10.5) to 3.80 (at both BUC 8.0 and BUC 12.5); all sites were rated Moderately Impaired. Mean mIBI 
scores on Buck Creek were 3.48, Moderately Impaired. The lower mIBI scores appear to reflect the 
diminished representation of the generally intolerant orders of Ephemeroptera, Trichoptera, and 
Plecoptera (Appendix B, Table 10).  

 
White River SWI scores (Graph 6 and Appendix B, Table 12) ranged from 2.23 (WHI 306.5) 

to 3.21 (WHI 322.2), with an overall mean of 2.67. The mean SWI score of sites Downstream of 
Muncie were higher than the mean score of sites Within Muncie. However, when 2008 scores were 
analyzed statistically, no significant difference was found between sites Upstream, Within, and 
Downstream of Muncie.    

 
 Linear regression at individual sites on White River indicated significant drops in Shannon 
Weaver scores since 2002 at some sites. Decreasing trends occurred at WHI 333.4 (R2 = 0.26), WHI 
318.8 (R2 = 0.84, P < 0.05)), WHI 317.6 (R2 = 0.56), WHI 313.4 (R2 = 0.63), WHI 308.7 (R2 = 0.42), 
WHI 306.5 (R2 = 0.87, P < 0.01)), and WHI 304.4 (R2 =0.26). When comparing 2008 scores 
Upstream, Within, and Downstream of the city limits of Muncie, no significant difference was seen in 
2008, as opposed to 2007. A comparison of SWI scores grouped by year from 2002-2008 indicated 
that a significant difference existed between years (ANOVA F = 2.36; DF = 2, 81; P < 0.05). Tukey’s 
multiple comparisons test showed that SWI scores from 2002-2007 were statistically similar, and 
were statistically different from SWI scores in 2008 (Appendix B, Table 13), however, no significant 
difference was found when looking at the effect of river mile.  
 
 At Buck Creek sites (Graph 8 and Appendix B, Table 11), SWI scores ranged from 2.34 (BUC 
12.5) to 3.04 (BUC 8.0). Mean SWI scores on Buck Creek were 2.61.  
 
  Habitat scores at Baseline sites (Appendix B, Table 14) ranged from 97 (WHI 313.4) to 139 
(WHI 326.9). Mean scores from Upstream, Within, and Downstream of the City of Muncie indicated a 
drop in habitat scores within Muncie, and recovery below. Buck Creek scores ranged from 104 (BUC 
8.0) to 124 (BUC 4.0). The mean habitat score for Buck Creek was 113. No correlation was seen 
between habitat assessment scores and mIBI or SWI scores at baseline sites. 
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Macroinvertebrates- Stormwater 
 
White River/ York Prairie Creek Subwatershed 
 
  HBI scores for 2008 (Appendix C, Table 17) ranged from 6.05 to 6.67, Fair to Fairly Poor, 
with a mean of 6.43, Fair. Linear regression revealed an improving trend in HBI scores (R2 =0.96) at 
YOR 5.0 during the three years of sampling. Shannon Weaver scores (Appendix C, Table 18) ranged 
from 2.64 to 2.80, with a mean of 2.70. EPTC ratios (Appendix C, Table 19) were highly dominated by 
Chironomidae. Habitat assessment scores (Appendix C, Table 20) ranged from 96-105, with a mean 
of 106.  
 
White River/ Buck Creek Subwatershed 
 
 HBI scores for 2008 (Appendix C, Table 17) ranged from 5.47 to 6.65, Good to Fairly Poor, 
with a mean of 6.08, Fair. Linear regression revealed that HBI scores exhibited a declining trend (R2 = 
0.78) at WHI 315.8 during the three years of sampling. Shannon Weaver scores (Appendix C, Table 
18) ranged from 2.84 to 3.24, with a mean of 2.99. Temporal trends showed improving SWI scores at 
WHI 313.5 (R2 = 0.88) and WHI 311.1 (R2 = 0.86) during the three years of sampling. EPTC ratios 
(Appendix C, Table 19) were not as heavily dominated by Chironomidae as in most other 
subwatersheds. Habitat assessment scores (Appendix C, Table 20) ranged from 93-106, with a mean 
of 101.  
 
White River/ Muncie Creek Subwatershed 
 
 HBI scores for 2008 (Appendix C, Table 17) ranged from 5.63 to 6.24, Fair, with a mean of 
5.91, Fair. Linear regression revealed that HBI scores exhibited an improving trend (R2 = 0.99, P < 
0.05)) at WHI 317.2, and have worsened significantly (R2 = 0.40) at MUN 0.1 during the three years of 
sampling. Shannon Weaver scores (Appendix C, Table 18) ranged from 2.62 to 2.84, with a mean of 
2.74. Temporal trends showed declining SWI scores at MUN 2.2 (R2 = 0.99, P < 0.01) and WHI 317.2 
(R2 = 0.99, P < 0.05)) during the three years of sampling. EPTC ratios (Appendix C, Table 19) were 
highly dominated by Chironomidae at MUN 2.2 and HOL 0.1. The absence of EPT orders in the 
EPTC ratio at HOL 0.00 was most likely a result of a recent sewer overflow upstream. Habitat 
assessment scores (Appendix C, Table 20) ranged from 83-106, with a mean of 95.  
 
White River/ Truitt Ditch Subwatershed 
 
 HBI scores for 2008 (Appendix C, Table 17) ranged from 5.86 to 6.79, Fair to Fairly Poor, 
with a mean of 6.28, Fair. Linear regression revealed that HBI scores exhibited a declining trend (R2 = 
0.78) at WHI 319.9 during the three years of sampling. Shannon Weaver scores (Appendix C, Table 
18) ranged from 2.53 to 3.12, with a mean of 2.91. Temporal trends showed improving SWI scores 
(R2 = 0.85) at WHI 318.3 during the three years of sampling. EPTC ratios (Appendix C, Table 19) were 
relatively balanced between tolerant and intolerant organisms. Habitat assessment scores (Appendix 
C, Table 20) ranged from 96-127, with a mean of 113. 
 
Buck Creek/ Macedonia Subwatershed 
 
 HBI scores for 2008 (Appendix C, Table 17) ranged from 5.64 to 6.77, Fair to Fairly Poor, 
with a mean of 6.27, Fair. Linear regression revealed that HBI scores exhibited an improving trend 
(R2 = 0.99, P < 0.01) at BUC 8.0 during the three years of sampling. Shannon Weaver scores 
(Appendix C, Table 18) ranged from 2.76 to 3.18, with a mean of 2.99. Temporal trends showed 
improving SWI scores (R2 = 0.99, P < 0.05) at LUI 0.1 during the three years of sampling. EPTC ratios 
(Appendix C, Table 19) were highly dominated by Chironomidae at all sites in 2008. Habitat 
assessment scores (Appendix C, Table 20) ranged from 108-113, with a mean of 111. 
 
Jake’s Creek/Eagle Branch Subwatershed 
 

HBI scores for 2008 (Appendix C, Table 17) ranged from 6.34 to 6.96, Poor to Fairly Poor, 
with a mean of 6.56, Fairly Poor. Linear regression revealed that HBI scores exhibited an improving 
trend (R2 = 0.86) at GRE 0.1 during the three years of sampling. Shannon Weaver scores (Appendix 
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C, Table 18) ranged from 2.31 to 2.89, with a mean of 2.67. EPTC ratios (Appendix C, Table 19) were 
highly dominated by Chironomidae at all sites in 2008. Habitat assessment scores (Appendix C, 
Table 20) ranged from 108-117, with a mean of 113. 
 
Conclusion 
   
Mussels 
 

The significant increase in Unionid diversity and density at both sites since 1992 indicates 
that populations are thriving. This is presumably a reflection of good water quality in the area. 
Increased public awareness, better stormwater management practices, the removal of 
impoundments, and the separation of CSOs would assist mussel population growth in the future.  

   
The presence of unique species varies between sites. Site locations and habitat differences 

such as hydro-modifications may be contributing factors. WR 320 is upstream of Muncie city limits 
and WR 310 is within city limits and directly downstream of one of the largest CSOs in Muncie. 
Between WR 320 and WR 310 are four dams, perhaps explaining the absence of certain species 
between sites. If fish hosts are not present in the area due to impoundments and/or there is no 
passage for these fish, there is no chance for recruitment among these mussels. Watters (1996) 
demonstrated that dams as low as 1 m in height can restrict distribution of certain mussel species. 
Fish restriction is not the only negative effect of impoundments on freshwater mussels. Dams alter 
habitats upstream and downstream, resulting in an increase of pollutants, siltation, stagnation, and 
anoxic conditions (Watters 1999). These conditions are all detrimental to the survival of freshwater 
mussels.  

 
Adaptive cluster sampling is considered efficient when it results in smaller variance per cost 

(Smith et al. 2004). By using adaptive cluster sampling, variance was reduced at WR 320 from 29.1 
(standard systematic sampling in 2007 at 36 quadrats) to 1.65 (adaptive cluster sampling at 11 
quadrats) and at WR 310 from 5.82 (standard systematic sampling in 2007 at 35 quadrats) to 0.44 
(adaptive cluster sampling at 36 quadrats- including neighboring quadrats). Therefore, it appears that 
this method is more efficient and well suited for our sampling.  

 
Future considerations include the initial sample size, condition variable, number of sites, 

population determinations for each species at a site, and inclusion of Asian clam counts in all 
quadrats. Sample size determinations will be reviewed to ensure that the current method is the most 
accurate. The condition variable fluctuates among studies from 5-30% of the highest typical number 
found during a preliminary survey. Our results indicate that the condition variable needs to be 
redefined. It was set too high at WR 320 and possibly too low at WR 310. Through research of the 
newest methods and possibly trial and error, the best approximation of the condition variable will be 
attained. In 2009, an attempt will be made (weather permitting) to sample at least six sites on the 
White River. These sites will be located upstream, within, and downstream of the city limits of Muncie. 
Research into statistics that will accurately determine population numbers for individual species when 
using adaptive cluster sampling will be explored. This will enable us to explore the possible effects of 
water or habitat quality on a species level. Asian clam population numbers may correlate with native 
mussel population fluctuations. Therefore, it is essential that this species is counted at all quadrats to 
obtain the most accurate population estimations.  

 
Macroinvertebrates- Baseline 
 
 Mean mIBI and mean SWI scores at sites on the White River reflect a system that is stable 
and capable of recovery from the obvious and expected effect of anthropogenic activities. There is a 
concern that statistical findings indicate that SWI scores in 2008 were significantly different than those 
from 2002-2007. However, since there was no significant difference seen when looking at river mile, it 
appears to be independent of the anthropogenic effects of Muncie. This will be watched closely in the 
future.  
 

Individual site results indicate possibly impaired areas. The lower mIBI and SWI scores at 
WHI 318.8 are of concern. It is the first site within Muncie city limits, however, is above most urban 
influences. However, it is most likely that the difficulty sampling this site effectively, especially when 
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only sampling the riffle, may be the cause. Future sampling considerations will be taken at this site to 
ensure the most accurate depiction of water quality at this site. The site at WHI 310.7 is the first 
downstream of the MWPCF, and the bottom is relatively homogenous, composed mostly of sand. 
These may be contributing factors in the lower mIBI score. However, the SWI score is not low, 
indicative of good diversity. This site will also be watched closely in the future.  

 
The three sites with the worst SWI scores may all be reflective of sampling limitations. The 

difficulties at WHI 318.8 have been mentioned above. The site at WHI 317.6 has riffles composed 
almost entirely of bedrock, not conducive to a high diversity of macroinvertebrates. The site at WHI 
306.5 has such fast flow that it is almost impossible to sample with a kick seine. This most likely not 
only limits the macroinvertebrates colonizing the riffle, but the organisms retained in the seine as well. 
All of these sites will be watched closely in the future.  

 
 This is the first year that more than one Buck Creek site was assessed. mIBI scores were all 
in the same lower ranking, and appear to reflect low EPT representation. This may be due to a 
problem in the stream, or it may be reflective of the coldwater system. This is something to be 
monitored and researched in the future. Buck Creek SWI scores varied considerably from site to site 
with no discernable trend. Additional data will be needed to monitor temporal trends at Buck Creek 
sites. 
 
 Future considerations include a new sampling method from IDEM and the replacement of the 
RBP Habitat Assessment with the Qualitative Habitat Evaluation Index (QHEI). The IDEM sampling 
method will not only include sampling of the riffle substrate, but will include a samples taken mid-
stream, in the pool-glide habitat, and riparian habitat. This will more accurately assess the holistic 
macroinvertebrate community. The inclusion of timed samples and picking will also result in a more 
efficient sample. The QHEI (Rankin 1989) is a widely used tool that was designed to quantify lotic 
macrohabitat characteristics important to aquatic organisms (OEPA 2006), and results have been 
more commonly used with biomonitoring techniques.  
 
Macroinvertebrates- Stormwater 
 
 Trends seen at Stormwater sites are based on three years of data. To more confidently 
determine if these trends truly exist, we will need more than three years of data. However, trends 
seen at this time will be reported here with that consideration. All sites and trends indicating 
impairment will be watched closely in the future. 
 

Sites in the White River/ York Prairie Creek Subwatershed appear to be moderately to 
severely impaired. HBI scores have progressively improved, and for the first time in 2008, were rated 
as Fair. The site at YOR 5.0 has shown improvement in HBI scores during this study. Problematic 
limitations in this subwatershed, such as narrow riparian zones (with many areas mowed up to the 
stream bank) and flooding limit water quality potential.  

 
Sites in the White River/Buck Creek Subwatershed appear to be moderately to severely 

impaired, most likely by organic stressors. HBI scores have worsened at WHI 315.8 during the three 
years of sampling. The mean SWI scores is one of the highest of all subwatersheds in this study, 
however, and have progressively improved since 2005. SWI scores have improved at WHI 313.5 and 
311.1 during this study. Stressors in this subwatershed include stream modification/habitat alteration, 
stormwater runoff from a large amount of impervious surfaces, organic enrichment from CSOs, and 
other urban influences.  

 
Sites in the White River/Muncie Creek Subwatershed appear moderately impaired. Mean HBI 

and SWI scores improved in 2007 and regressed in 2008. HBI scores significantly improved at WHI 
317.2, and have worsened at MUN 0.1. SWI scores significantly decreased at MUN 2.2 and WHI 
317.2 during this study. This subwatershed in the study area is impacted by residential and 
recreational stressors, including limited riparian zones and a faulty sewer manhole at HOL 0.1. 
Habitat limitations are reflected in the lowest mean Habitat Assessment scores in this study. 
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Sites in the White River/Truitt Ditch Subwatershed appear to be moderately to severely 
impaired. Mean HBI scores at the White River/Truitt Ditch Subwatershed continue to worsen. HBI 
scores at WHI 319.9 have worsened during the three years of sampling. Mean SWI scores improved 
in 2007 and dropped slightly in 2005. SWI scores at WHI 318.3 have improved during the three years 
of sampling. While this subwatershed is subjected to agricultural impacts such as nutrient enrichment, 
siltation, and hydro-modifications, it does not have the larger impervious surface areas found in urban 
subwatersheds. The majority of this watershed exists outside of the boundaries of the City of Muncie, 
reflected in one of the highest mean Habitat Assessment scores in this study. 

 
Sites in the Buck Creek/Macedonia Subwatershed appear to be moderately to severely 

impaired. Mean HBI scores in the Buck Creek/Macedonia Subwatershed worsened in 2007 and 
improved in 2008. HBI scores have significantly worsened at BUC 8.0 during the three years of 
sampling. Mean SWI scores have improved during the three years of sampling. SWI scores have 
significantly improved at LUI 0.1 during the three years of sampling. Stressors in this subwatershed 
include agricultural and industrial influence upstream of BUC 8.0, and CSOs downstream, most likely 
contributing to degraded scores at BUC 7.8. 

 
Sites in the Jake’s Creek/Eagle Branch Subwatershed appear to be moderately to severely 

impaired. Mean HBI and SWI scores indicate that the Jake’s Creek/Eagle Branch Subwatershed is 
the most impacted subwatershed in this study. HBI scores improved at GRE 0.1 during the three 
years of the study. This subwatershed is impacted mainly by agricultural and residential influences. 
The rural nature of this subwatershed is reflected in the one of the highest Habitat Assessment 
scores in this study.  

 
Dramatic improvements have been seen since the inception of our macroinvertebrate and 

mussel sampling program. Point source pollutants have been controlled through the utilization of local 
permits regulated by the Bureau of Water Quality. Improvements have been made to our Water 
Pollution Control Facility. Whereas most analyses have been focused on White River, studying the 
tributaries and the nonpoint source pollution impacting them has become critical. These impacts on 
water quality include hydromodifications (channelization, impoundments, dredging, removal of 
riparian zones), stormwater (sources include CSOs, SSOs, and impervious surfaces), and 
sedimentation. In 1990, the US EPA listed sedimentation as the top pollutant of rivers in the United 
States (Box and Mossa 1999), and it has been determined that reduced water quality is detectable at 
>15% impervious surface (Roy et al. 2003). 

 
This shift in focus requires public outreach, education and cooperation to instill better 

agricultural and stormwater practices throughout Delaware County. These include buffer strips, rain 
barrels, rain gardens, better construction site practices, and separation of CSOs. As better 
management practices are implemented, it is expected that water quality will continue to improve.  

 
 Overall, the systems in this area appear to be in good condition, especially considering the 
industrial, urban, and agricultural areas through which they flow. Efforts by the citizens of Delaware 
County, the City of Muncie, the Muncie Sanitary District, the Bureau of Water Quality, and the 
industrial community are responsible for the improvements in water quality since the BWQ was 
established in 1972. 
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Table 4: Mussel assemblage sampled at WR 320, 2008. 
Scientific Name Common Name # Found 
Corbicula fluminea Asian clam 300
Sphaerium spp. fingernailclam 57
Actinonaias ligamentina mucket 41
Fusconaia flava Wabash pigtoe 22
Lasmigona costata flutedshell 10
Villosa iris rainbow 10
Elliptio dilatata spike 4
Amblema plicata threeridge 4
Alasmidonta marginata elktoe 4
Lampsilis fasciola wavyrayed lampmussel 2
Lampsilis cardium plain pocketbook 1
Lampsilis siliquoidea fatmucket 1
Strophitus undulatus creeper 1
  TOTAL 457
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Graph 9: Relative abundance for all 
mussels at WR 320, 2008. 

Graph 10: Relative abundance for native 
mussels at WR 320, 2008. 
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Table 5: Mussel assemblage sampled at WR 310, 2008. 
Scientific Name Common Name # Found 
Corbicula fluminea Asian clam 958
Lasmigona costata flutedshell 20
Alasmidonta marginata elktoe 14
Actinonaias ligamentina mucket 10
Lampsilis siliquoidea fatmucket 9
Fusconaia flava Wabash pigtoe 7
Strophitus undulatus creeper 6
Lasmigona complanata complanata white heelsplitter 5
Sphaerium spp. fingernailclam 1
Lampsilis cardium plain pocketbook 1
Villosa iris rainbow 1
  TOTAL 1032
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Graph 11: Relative abundance for all 
mussels at WR 310, 2008. 

Graph 12: Relative abundance for native 
mussels at WR 310, 2008. 
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Table 6:  Mussel density at WR 320 and WR 310, 2008. 

 
WR 320- 
Unio./m2 

WR 320-  
Asian clam/m2 

WR 320- 
fingernailclam/m2 

WR 310- 
Unio./m2 

WR 310- 
Asian clam/m2 

WR 310- 
fingernailclam/m2 

1992 5 0 0 0 0 0 

1994 7 5 0 1 3 0 
1995 7 44 0 0 4 0 
1996 7 2 0 0 0 0 
1997 7 1 0 1 1 0 
1998 6 34 0 0 0 0 
1999 7 49 0 1 21 0 
2001 7 73 0 1 11 0 
2002 8 31 18 1 19 0 
2004 9 5 10 2 8 0 
2005 8 25 16 1 15 0 
2006 8 133 112 1 859 0 
2007 8 25 3 2 42 0 

2008 9 27 5 2 48 0 (0.03) 
 
Table 7: Results of the Horvitz-Thompson population estimator for WR 320 and WR 310, 2008. 
     
  Unionids/m2 Standard Error Variance Unionids/site Standard Error 
WR 320 9.09090909 2.523561892 1.657738 32781.81818 9099.964183 
WR 310 1.53351855 0.440111298 0.050421 4405.798799 1264.439758 
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Table 8: Mussel sampling field sheet. 
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Table 8: Mussel sampling field sheet (con’t). 
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Table 9:  Baseline site descriptions and locations, 2008. 
1. West Fork White River CR 1100W (WHI 333.4) Lat./Long. 40.165932, -85.182243   
Land use surrounding this site is agricultural. The site is surrounded by significant forested buffer strip on both banks.   
2. West Fork White River CR 700E (WHI 328.1) Lat./Long. 40.165642, -85.253471   
Land use surrounding this site is agricultural. The site has a significant forested buffer on the east bank. The west bank is 
forested upstream and a riprap incline to the county road in most of the sampling area. Significant erosion on the west bank. 
Upstream of a county road bridge.         
3. West Fork White River Smithfield (WHI 326.9) Lat./Long. 40.168793, -85.271332   
Land use surrounding this site is residential and agricultural. This site is surrounded by significant forested buffer strip on both   
banks. Site is downstream of a county road bridge.       
4. West Fork White River Camp Red Wing (CRW) (WHI 322.2) Lat./Long. 40.14497, -85.323334   
Land use surrounding this site is recreational (in a large boy scout camp) and agricultural. The north bank is mostly forested with     
an opening to a mowed grassy area. The south bank is heavily forested. The riffle at the site is man-made rock dam that 
frequently changes.           
5. West Fork White River Burlington (WHI 320.1) Lat./Long. 40.169697, -85.341393   
Land use surrounding this site is agricultural and residential. This site has a forested buffer on the north side and residential lawns  
on the south side.        
6. West Fork White River Water Company (WHI 318.8) Lat./Long. 40.183727, -85.349831   
Land use surrounding this site is residential and agricultural. Both banks have forested buffer strips. This is the first annual site    
with Muncie city limits and the Muncie Sanitary District. site is downstream of the Indiana American Water Company dam intake. 
7. West Fork White River E. Jackson (WHI 317.6) Lat./Long. 40.194584, -85.364861   
Land use surrounding this site is residential and industrial. This site has a forested buffer on the west side, an open bedrock and    
mowed grassy levee on the east side, adjacent to a busy city road. The benthic substrate is dominated by bedrock. There is a dam  
in the sampling area and a CSO and SSO upstream. The site is also downstream of a city road bridge and railway bridge. 
8. West Fork White River Elm St. (WHI 315.8) Lat./Long. 40.202999, -85.382942   
Land use surrounding this site is residential and recreational. The north bank is a grassy levee and the south bank has a forested  
buffer adjacent to a residential area. This site is downstream of a city park, road bridge, railway bridge, and a CSO.    
Substrate is dominated by bedrock. Flow is very fast. One side has a forested buffer, the other side is a grassy levee.  
9. West Fork White River High St. (WHI 315.0) Lat./Long. 40.195446, -85.390610   
Land use surrounding this site is residential and urban. The north bank is a mowed, grassy levee and the south bank has a   
forested buffer adjacent to residential and commercial areas. This site is downstream of a busy city road bridge, the largest dam  
in Muncie, and both CSOs and SSOs.       
10. West Fork White River Tillotson Ave. (WHI 313.4) Lat./Long. 40.184975, -85.421722   
Land use surrounding this site is commercial and recreational. The north bank is a grassy levee adjacent to a busy city road; the  
south bank has a forested buffer. This site is downstream of a busy city park and busy walkway. This site is downstream of the 
 largest CSO in Muncie and has multiple SSOs in and upstream of the sampling area.      
11. West Fork White River Nebo Rd./CR 400W (WHI 310.7)  Lat./Long. 40.186045, -85.459580   
Land use surrounding this site is residential. The north bank has a forested buffer. This bank was a trash dump in the past, and   
debris is exposed and falling into the river. This is the first annual site below the MWPCF. Site is downstream of a busy country  
road bridge and SSO.           
12. West Fork White River CR 575W (WHI 308.7) Lat./Long. 40.176193, -85.497803   
Land use surrounding this site is recreational and agricultural. The north bank is forested; the south bank is open to a town park.  
Extremely fast flow at this site.          
13. West Fork White River CR 750W (WHI 306.5) Lat./Long. 40.165253, -85.530273   
Land use surrounding this site is agricultural. Both banks have forested buffer strips. Extremely fast flow at this site. South bank  
has a clearing for canoe launching. Site is prone to major flooding.      
14. West Fork White River CR 300S (WHI 304.4) Lat./Long. 40.147915, -85.552856   
Land use surrounding this site is agricultural and residential. Both banks have a forested buffer strip. Site is downstream of a    
county road bridge. Fast flow. Prone to major flooding.          
15. Buck Creek SR 32 (BUC 0.2) Lat./Long. 40.174756, -85.493202   
Land use surrounding this site is residential and commercial/industrial. Both banks have grassy buffer strips adjacent to   
commercial buildings and parking lots. The site is located downstream of a small state highway. The substrate is littered with debris 
from a tool and die company. This site is located upstream of a town park where Buck Creek flows into White River. Water  
temperature is much colder (4.2ºC to 6.5ºC lower than White River) due to the system being spring fed (Conrad and Warrner 2004). 
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Table 9:  Baseline site descriptions and locations, 2008 (con’t). 
 
16. Buck Creek Proctor Rd. (BUC 4.0) Lat./Long. 40.156860 -85.446570   
Land use surrounding this site is residential and agricultural. Both banks are wooded, except in the bridge area. The site is located 
downstream of a busy country road. Water is much colder (4.2ºC to 6.5ºC lower than White River) due to the system being spring 
fed (Conrad and Warrner 2004).         
17. Buck Creek 23rd St. (BUC 8.0) Lat./Long. 40.226458 -85.361522   
Land use surrounding this site is commercial (downstream of a golf course) and industrial. This site is downstream of a  
busy city road. Upstream of the site, both banks are wooded. Within the stream reach sampled, the east side of the creek borders 
 a metal scrapyard. This bank is very steep with a small, grassy riparian zone. The west side of the creek borders a semi-tractor 
junkyard. This bank is also very steep with a slightly wider riparian zone with grasses and shrubs. This site is littered with  
anthropogenic trash. Water is much colder (4.2ºC to 6.5ºC lower than White River) due to the system being spring fed (Conrad and 
Warrner 2004).           
18. Buck Creek 400S (BUC 10.5) Lat./Long. 40.134629 -85.373259   
Land use surrounding this site is residential and agricultural. Both banks in the stream reach are wooded. Upstream of the site 
is a small neighborhood. The site is also downstream of a country road bridge. Water is much colder (4.2ºC to 6.5ºC  lower than   
White River) due to the system being spring fed (Conrad and Warrner 2004). The flow at this site is extremely fast.   
19. Buck Creek 578S (BUC 12.5) Lat./Long. 40.109210 -85.365010   
Land use surrounding this site is mainly agricultural. The site is downstream of a country road bridge. Upstream of the bridge, 
both banks are wooded. Downstream of the bridge, in the stream reach sampled, both banks are grassy with a few shrubs  
Water is much colder (4.2ºC to 6.5ºC lower than White River) due to the system being spring fed (Conrad and Warrner 2004).  
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Table 10:  All macroinvertebrate taxa identified, 2008. 
              

 Taxa WFWR YPC Buck Muncie Holt Truitt Luick Jake's  Greenfarm Payne   
 Ablabesmyia spp. X   X X   X X         
 Acarina X   X                 
 Ancyronyx spp. X                     
 Annelida X   X                 
 Ascellus spp. X   X   X             
 Asheum spp. X X X X X         X   
 Baetis spp. X   X X   X   X   X   
 Berosus spp.             X   X X   
 Bezzia app.   X                   
 Boyeria spp.     X                 
 Caenis spp. X X   X   X   X X     
 Calopteryx spp.                       
 Cheumatopsyche spp. X X X X   X   X   X   
 Chimarra spp. X   X                 
 Chironomidae X X X X X X X X X X   
 Chironomidae pupae X X X X X X X         
 Chironominae X X X X X X X X X X   
 Chironomus spp. X X X                 
 Chrysops spp.     X   X             
 Cladotanytarsus spp. X   X                 
 Coenagrionidae X X   X   X X   X X   
 Copepoda X X         X   X     
 Corbicula fluminea X   X             X   
 Corynoneura spp. X   X                 
 Cricotopus spp. X X X X     X     X   
 Cryptochironomus spp. X   X X   X X         
 Cryptotendipes spp.     X X               
 Culicidae           X           
 Daphnidae X             X X     
 Dicrotendipes spp. X X X       X X X X   
 Diptera       X                 
 Diptera pupae X X X X               
 Dubiraphia vittata X   X           X     

 Dubiraphia vittata               X       
 Einfeldia spp. X                     
 Elmidae X   X   X             
 Empididae     X       X         
 Enallagma spp. X X       X X X X     
 Ephemera spp. X                     
 Erpobdella spp. X X       X           
 Ferrissia spp. X   X X X         X   
 Gastropoda       X               
 Gerridae       X               
 Gomphus spp.                 X     
 Gyrinus spp.     X                 
 Helicopsyche spp. X                     
 Helobdella stagnalis   X                   

             



 27

Table 10:  All macroinvertebrate taxa identified, 2008 (con’t). 

 Taxa WFWR YPC Buck Muncie Holt Truitt Luick Jake's  Greenfarm Payne   
 Helopelopia spp. X                     
 Helophorus spp. X   X                 
 Hemerodromia spp. X   X                 
 Hemiptera     X                 
 Heptageniidae X                     
 Hexatoma spp. X                     
 Hudsonimyia spp. X X X X     X         
 Hyallela azteca X   X     X     X     
 Hydropsyche betteni X X                   
 Hydropsyche dicantha X                     
 Hydropsychidae X X X X               
 Hydroptila spp. X   X                 
 Hydroptilidae X X X           X     
 Isonychia spp. X                     
 Isopoda spp.     X                 
 Labrudinia spp.     X                 
 Larsia spp. x                     
 Lepidoptera x           x         
 Limnophora spp.             X         
 Lirceus spp.     X                 
 Lumbriculidae     X     X           
 Macronychus spp. X                     
 Metrobates spp.             X         
 Micropsectra spp.  X X         X     X   
 Microtendipes spp. X   X X X   X         
 Nanocladius spp. X X X                 
 Neophylaxspp. X                     
 Neuroclipsis spp. X                     
 Nilotanypus spp. X   X     X           
 Nyctiophylax spp.  X                    
 Odonata                X      
 Oligochaeta X X X X     X        
 Optioservus spp. X X X X X   X   X    
 Orthocladiinae X X X X X X X X X X  
 Orthocladius spp. X X X X X X X   X X  
 Orthotrichia spp. X                    
 Oulimnius spp. X   X                
 Palmacorixa spp.     X                
 Parachironomus spp. X   X                
 Paracladopelma spp.  X   X       X        
 Paramerina spp. X           X        
 Paratanytarsus spp. X X     X     X      
 Paratendipes spp.   X                  
 Peltodytes spp.   X                  
 Peltodytes spp.                 X    
 Peltoperla spp.           X          
 Pentaneura spp. X                    
 Phaenopsectra spp.     X       X        
 Physa spp.   X X   X   X   X    
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Table 10:  All macroinvertebrate taxa identified, 2008 (con’t). 
             

 Taxa WFWR YPC Buck Muncie Holt Truitt Luick Jake's  Greenfarm Payne   
 Pisidium spp. X     X              
 Planorbidae X X X         X       
 Pleurocera spp. X   X                 
 Polypedilum spp. X X X X X X X X X X   
 Potamanthus spp. X                     
 Procladius spp.     X X           X   
 Protoptila spp.  X                     
 Psephenus spp. X                     
 Rhagovelia spp. X                     
 Rheocricotopus spp.     X X               
 Rheotanytarsus spp. X X X X X X X X X X   
 Sialis spp.  X   X X               
 Sphaerium spp. X X               X   
 Stenacron spp. X   X X               
 Stenelmis spp. X   X                 
 Stenelmis spp. JUV X   X X       X       
 Stenochironomus spp.               X       
 Stenonema spp. X X   X   X           
 Stictochironomus spp.   X X             X   
 Sublettea spp. X X     X   X   X X   
 Symphitopsyche spp. X   X X               
 Tanypodinae X X X X X X X   X X   
 Tanytarsini X X X X X X   X X X   
 Tanytarsus spp. X X X X X X       X   
 Thienemanniella spp. X X X X X X X     X   
 Thinemannimyia spp. X X X   X X X X X     
 Tipulidae     X                 
 Trepobates spp.     X                 
 Triaenodes spp.     X                 
 Trichoptera pupae X     X               
 Tricorythodes spp. X   X     X           
 Tropisternus spp.                 X     
 Tropisternus spp. JUV     X                 
 Tubificidae X   X X X             

             
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 29

Table 11: Results of mIBI metrics for each Baseline site, 2008. 

  
WHI 
333.4 

WHI 
328.1 

WHI 
326.9 

WHI 
322.2 

WHI 
320.1 

WHI 
318.8 

WHI 
317.6 

HBI 6 4 6 6 6 4 4 
# Taxa 8 8 8 8 8 8 8 
# Individuals 2 2 2 2 2 2 2 
% Dom Taxa 6 8 8 8 8 4 6 
EPT Index 6 6 4 6 8 4 4 
EPT Count 4 2 4 2 4 2 4 
EPT Count/Tot # 6 4 6 4 6 4 6 
EPT Ct/Chiron Ct 2 2 2 2 4 2 2 
Chiron Count 4 4 4 4 6 4 4 
Tot # Sq Sorted 2 2 2 2 2 2 2 
  4.6 4.2 4.6 4.4 5.4 3.6 4.2 
          

  
WHI 
315.8 

WHI 
315.0 

WHI 
313.4 

WHI 
310.7 

WHI 
308.7 

WHI 
306.5 

WHI 
304.4 

HBI 6 4 8 4 8 6 6 
# Taxa 8 8 8 8 8 8 8 
# Individuals 2 2 2 2 2 2 2 
% Dom Taxa 8 6 8 8 6 6 8 
EPT Index 2 8 8 4 6 2 4 
EPT Count 4 4 2 2 4 4 4 
EPT Count/Tot # 6 6 4 4 6 6 4 
EPT Ct/Chiron Ct 2 2 0 2 4 4 2 
Chiron Count 4 4 2 4 6 6 4 
Tot # Sq Sorted 2 2 2 2 2 2 2 
  4.4 4.6 4.4 4.0 5.2 4.6 4.4 
          

  BUC 0.2 
BUC 
4.0 

BUC 
8.0 

BUC 
10.5 

BUC 
12.5    

HBI 4 4 6 4 8    
# Taxa 8 8 8 8 8    
# Individuals 2 2 2 2 2    
% Dom Taxa 8 6 8 6 8    
EPT Index 0 0 4 4 0    
EPT Count 2 2 2 2 0    
EPT Count/Tot # 4 2 2 4 0    
EPT Ct/Chiron Ct 0 0 0 2 0    
Chiron Count 4 4 4 4 6    
Tot # Sq Sorted 2 2 2 2 2    
  3.4 3.0 3.8 3.8 3.4     
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Table 12:  Baseline mIBI scores and mean mIBI scores, 2008. 
 

Station mIBI Rating  Mean Scores HBI Rating 
WHI 333.4 4.60 Slightly Impaired   WFWR Upstream of  Muncie 4.68 Slightly Impaired 
WHI 328.1 4.20 Slightly Impaired   WFWR Within Muncie 4.32 Slightly Impaired 
WHI 326.9 4.60 Slightly Impaired   WFWR Downstream of Muncie 4.75 Slightly Impaired 
WHI 322.2 4.40 Slightly Impaired   Buck Creek 3.48 Moderately Impaired 
WHI 320.1 5.40 Slightly Impaired     
WHI 318.8 3.60 Moderately Impaired     
WHI 317.6 4.20 Slightly Impaired     
WHI 315.8 4.40 Slightly Impaired     
WHI 315.0 4.60 Slightly Impaired     
WHI 313.4 4.40 Slightly Impaired     
WHI 310.7 4.00 Moderately Impaired     
WHI 308.7 5.20 Slightly Impaired     
WHI 306.5 4.60 Slightly Impaired     
WHI 304.4 4.40 Slightly Impaired     
BUC 0.2 3.40 Moderately Impaired     
BUC 4.0 3.40 Moderately Impaired     
BUC 8.0 3.80 Moderately Impaired     

BUC 10.5 3.00 Moderately Impaired     
BUC 12.5 3.80 Moderately Impaired     

 
Table 13: Baseline SWI scores and mean SWI scores, 2008. 

Station SWI   Mean Scores SWI
WHI 333.4 2.61   WFWR Upstream of Muncie 2.85 
WHI 328.1 2.74   WFWR Within Muncie 2.51 
WHI 326.9 2.95   WFWR Downstream of Muncie 2.64 
WHI 322.2 3.21   Buck Creek 2.61 
WHI 320.1 2.72     
WHI 318.8 2.44     
WHI 317.6 2.37     
WHI 315.8 2.48     
WHI 315.0 2.55     
WHI 313.4 2.71     
WHI 310.7 2.86     
WHI 308.7 2.62     
WHI 306.5 2.23     
WHI 304.4 2.85     
BUC 0.2 2.73      
BUC 4.0 2.45      
BUC 8.0 3.04      
BUC 10.5 2.51      
BUC 12.5 2.34      
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Table 14:  Results of the multiple Tukey test for ANOVA on 2008 WFWR SWI scores. (Tukey 
grouping letters indicate statistically similar mean values.) 

Year N Mean SE Tukey Group 
2002 14 3.133571 0.113101 A 
2004 14 3.227857 0.066887 A 
2005 14 3.201429 0.071774 A 
2006 14 3.247857 0.079767 A 
2007 14 3.246429 0.07912 A 
2008 14 2.667143 0.067956 B 

 
Table 15:  Mean Baseline habitat evaluations, 2008. 
Baseline   Baseline Mean Habitat Scores 
WHI 333.4 113  WFWR Upstream of Muncie 123
WHI 328.1 131  WFWR Within Muncie 104
WHI 326.9 139  WFWR Downstream of Muncie 117
WHI 322.2 115  Buck Creek 113
WHI 320.1 116     
WHI 318.8 121     
WHI 317.6 99     
WHI 315.8 104     
WHI 315.0 99     
WHI 313.4 97     
WHI 310.7 99     
WHI 308.7 123     
WHI 306.5 137     
WHI 304.4 108     
BUC 0.2 111     
BUC 4.0 124     
BUC 8.0 104     
BUC 10.5 117     
BUC 12.5 107     
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Table 16:  Stormwater site descriptions and locations, 2008. 
1. York Prairie Creek Brook Rd. (YOR 3.8) Lat./Long. 40.206286, -85.423686   
The surrounding landuse at this site is primarily residential. Both banks are mowed to the edge and unstable.   
2. York Prairie Creek CR 300W (YOR 5.0) Lat./Long. 40.199781, -85.443308   
The surrounding landuse at this site is primarily residential, with a busy intersection directly upstream.    
The north bank is mowed to the edge. The south bank has a small riparian zone adjacent to residential lawns.   
3. York Prairie Creek CR 400W (YOR 6.3) Lat./Long. 40.193758, -85.460747   
The surrounding landuse at this site is primarily agricultural, with residential areas upstream. The south bank has a  
small grassy riparian zone adjacent to a farm field. The north bank has a small wooded riparian zone adjacent to a  
farm field.       
4. West Fork White River Elm St. (WHI 315.8) Lat./Long. 40.202286, -85.382133   
The surrounding landuse at this site is residential and recreational (it is downstream of a city park). This site is also 
directly downstream of the confluence with Muncie Creek. The north bank is a mowed, grassy, levee and the south  
bank has a wooded riparian zone.           
5. West Fork White River Jackson St. (WHI 313.5) Lat./Long. 40.19237 -85.399599   
The surrounding landuse at this site is residential and recreational. This site is in the urban influence of the City of   
Muncie. The stream reach is channelized and has a grassy levee with a walkway on the north bank and a sloping, 
wooded riparian zone adjacent to residences on the south bank.      
6. West Fork White River Regal Ave. (WHI 311.1) Lat./Long. 40.184911, -85.429108   
The surrounding landuse at this site is residential and recreational. This site is impacted by the City of Muncie and is 
directly upstream of the Muncie Water Pollution Control Facility. The stream reach is channelized, with a grassy levee 
on the north bank and a wooded riparian zone on the south bank.         
7. West Fork White River 400W (WHI 310.7) Lat./Long. 40.185708, -85.456536   
The surrounding landuse at this site is primarily residential. This site is below the impact of the City of Muncie and   
is downstream of the Muncie Water Pollution Control Facility. Both banks have a small wooded riparian zone    
adjacent to mowed lawns.       
8. Muncie Creek Indiana Ave. (MUN 2.2) Lat./Long. 40.226458, -85.361522   
The surrounding landuse at this site is primarily residential and agricultural. The stream reach is channelized and   
both banks are adjacent to lawns which are mowed right up to the edge.     
9. Muncie Creek McCulloch Park (MUN 0.1) Lat./Long. 40.201933, -85.379461   
The surrounding landuse at this site is primarily recreational (it runs through a city park) and is downstream of   
residential, commercial, and agricultural areas. This site is directly upstream of the confluence with White River. The 
east bank has a small wooded riparian zone adjacent to the park and the west bank has a small riparian zone   
adjacent to a railroad track.           
10. West Fork White River Bunch Blvd. (WHI 317.2) Lat./Long. 40.198117, -85.367828   
The surrounding landuse at this site is primarily industrial and agricultural. This site is just within the City of Muncie. 
The west bank has riprap to the edge and the east bank has a grassy levee that is mowed to the edge.   
11. Holt Ditch Bunch Blvd. (HOL 0.1)         
The surrounding landuse at this site is primarily recreational and residential. Both banks have a small wooded riparian  
 zone. The riparian zone is bordered by a city park on the north bank, and a wetland on the south bank. This site is 
downstream of a problematic sewage manhole that occasionally overflows.     
12. West Fork White River ByPass (WHI 319.9) Lat./Long. 40.171461, -85.340747   
The surrounding landuse at this site is primarily agricultural. This site is upstream of the influence of the City of Muncie. 
The east bank has a large wooded riparian zone and the west bank has a small wooded riparian zone adjacent to   
mowed lawns.           
13. West Fork White River River Rd. (WHI 318.3) Lat./Long. 40.184911, -85.429108   
The surrounding landuse at this site is primarily agricultural and residential. The site is just within Muncie city limits and 
directly upstream of the confluence with Truitt Ditch. The west bank has a large wooded riparian zone adjacent to a  
trailer park and the east bank has a large wooded riparian zone adjacent to a farm field.    
14. Truitt Ditch River Rd. (TRU 0.1) Lat./Long. 40.191011, -85.355625   
The surrounding landuse at this site is primarily agricultural. The north bank is partially wooded, partially mowed to the 
edge. The south bank has a large wooded riparian zone. This site is just within Muncie city limits and directly    
upstream of the confluence with White River.   
15. Luick Ditch Madison St. (LUI 0.1) Lat./Long. 40.156486, -85.381986   
The surrounding landuse at this site is primarily agricultural and commercial. The south bank has a small wooded    
riparian zone adjacent to Buck Creek. The north bank has a small wooded riparian zone adjacent to a busy road.   
16. Buck Creek Madison St. (BUC 8.1) Lat./Long. 40.155806, -85.382286   
The surrounding landuse at this site is primarily agricultural, with commercial areas directly downstream. Both banks 
have a wooded riparian zone. This site is upstream of the influence of the City of Muncie.     
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Table 16:  Stormwater site descriptions and locations, 2008. 
17. Buck Creek 23rd St. (BUC 8.00) Lat./Long. 40.226458, -85.361522   
The surrounding landuse at this site is industrial and commercial, with agricultural areas upstream.  The south bank 
has a small wooded riparian zone adjacent to a semi tractor "dump".  The north bank has a small grassy riparian zone  
adjacent to a scrap metal business.           
18. Buck Creek Cornbread Rd. (BUC 7.76) Lat./Long. 40.171681, -85.42645   
The surrounding landuse at this site is primarily agricultural and residential.  Both banks have a small riparian 
zone    
adjacent to farm fields.  This site is downstream of the influence of the City of Muncie.    
19. Jake's Creek CR 300W (JAK 7.61) Lat./Long. 40.246408, -85.442358   
The surrounding landuse at this site isprimarily agricultural.  Both banks have a small wooded riparian zone adjacent 
to farm fields.       
20. Greenfarm Ditch Moore Rd. (GRE 0.13) Lat./Long. 40.236342, -85.414939   
The surroudning landuse at this site is primarily residential and commercial.  Both banks are mowed to the edge.   
This site is just within the influence of the City of Muncie.         
21. Payne Ditch CR 350N (PAY 0.27) Lat./Long. 40.24077, -85.458656   
The surrounding landuse at this site is primarily agricultural.  The north bank is adjacent to a country road and is   
stabilized with gabion baskets.  The south bank is the edge of a farm field.       
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Table 17: Tolerance values used by the BWQ to determine Stormwater HBI scores. 

Taxa 
Tol. 

Value Taxa 
Tol. 

Value Taxa 
Tol. 

Value 
Ablabesymia spp. 8 Ephemera spp. 1 Macromia spp. 2 
Acroneuria spp. 0 Ephemerella spp. 1 Macronema zabratum 3 
Aeshna spp. 5 Ephoron spp. 2 Macronychus glabratus 4 
Agrypnia vestita 7 Ephydridae 6 Macronychus spp. 4 
Allocapnia spp. 3 Eukiefferiella spp. 8 Megaleuctra spp. 0 
Amphiagrion spp. 9 Gammarus spp. 4 Micropsectra spp. 7 
Amphinemura spp. 2 Glossosoma spp. 0 Microtendipes spp. 6 
Anax spp. 8 Glyptotendipes spp. 10 Molanna musetta 6 
Ancyronyx variegata 6 Gomphus spp. 5 Monodiamesa spp. 7 
Antocha spp. 3 Harnischia spp. 8 Mystacides sepulchralis 4 
Argia spp. 6 Helichus spp. 5 Nectopsyche albida 3 
Ascellus spp. 8 Helicopsyche borealis 3 Nectopsyche diarina 3 
Baetis spp. 4 Helicopsyche spp. 3 Nectopsyche spp. 3 
Baetisca spp. 4 Hetaerina spp. 6 Nemoura spp. 1 
Basiaeschna spp. 6 Heterotrissocladius spp. 0 Neoperla spp. 1 
Bezzia spp. 6 Hexagenia limbata 6 Neophylax autumnus 3 
Boyeria spp. 2 Hexatoma spp. 2 Neophylax ayanus 3 
Boyeria vinosa 2 Hyallela azteca 8 Neuroclipsis crepusclaris 7 
Brachycercus spp. 3 Hydatophylax spp. 2 Nilotanypus spp. 6 
Brillia spp. 5 Hydropsyche betteni 6 Nyctiophylax spp. 5 
Caenis spp. 7 Hydropsyche cuanis 6 Nyctiophylax vestitus 5 
Callibaetis spp. 9 Hydropsyche dicantha 2 Nyctiophylax vestus 5 
Calopteryx maculatum 5 Hydropsyche frisoni 3 Ochrontrichia wojcickyi 4 
Ceraclea spp. 3 Hydropsyche orris 5 Ochrotrichia riesi 4 
Chauliodes spp. 4 Hydropsyche phalerata 1 Ochrotrichia spinosa 4 
Cheumatopsyche spp. 5 Hydropsyche simulans 7 Ochrotrichia spp. 4 
Chimarra aterima 4 Hydropsyche sparta 3 Ochrotrichia tarsalis 4 
Chimarra feria 1 Hydropsyche spp. 3 Oecetis avara 8 
Chimarra obscura 4 Hydropsyche valanis 3 Oecetis cinerascens 8 
Chimarra spp. 3 Hydroptila ajax 6 Oecetis ditissa 8 
Chironomus spp. 10 Hydroptila angusta 6 Oecetis nocturna 8 
Chromagrion spp. 4 Hydroptila armanta 6 Oecetis persimilis 8 
Chrysogaster spp. 10 Hydroptila consimilis 6 Oecetis spp. 8 
Chrysops spp. 6 Hydroptila grandiosa 6 Optioservus fastiditus 4 
Cladotanytarsus spp. 7 Hydroptila gunda 6 Optioservus spp. 4 
Clinotanypus spp. 8 Hydroptila hamata 6 Orthocladius spp. 6 
Coenagrion spp. 8 Hydroptila jackmanni 6 Oxyethira forcipata 3 
Cordulegaster spp. 3 Hydroptila perdita 6 Oxyethira pallida 3 
Corydalus spp. 6 Hydroptila spatulata 6 Oxyethira spp. 3 
Crangonyx spp. 8 Hydroptila spp. 6 Parachironomus spp. 10 
Cricotopus spp. 7 Hydroptila waubesiana 6 Paracladopelma spp. 7 
Cryptochironomus spp. 8 Ischnura spp. 9 Paralauterborniella spp. 8 
Cryptotendipes spp. 6 Isonychia spp. 2 Paraleptophlebia spp. 1 
Cyrnellus spp. 8 Isoperla spp. 2 Parametriocnemus spp. 5 
Dicrotendipes spp. 8 Labrundinia spp. 7 Paratanytarsus spp. 6 
Dubiraphia bivittata 8 Larsia spp. 6 Paratendipes spp. 8 
Dubiraphia vittata 6 Lestes spp. 9 Pentaneura spp. 6 
Dubiraphia vittata JUV 6 Leucrocuta spp. 0 Pentaneurini spp.  6 
Einfeldia spp. 9 Libellula spp. 9 Perlesta spp. 5 
Empididae 6 Limnephilus indivisus 3 Phaenopsectra spp. 7 
Enallagma spp. 8 Limnephilus spp. 3 Phryganea sayi 8 
Endochironomus spp. 10 Limnochironomus spp. 8 Plathemis spp. 8 
Ephemera simulans 1 Lype diversa 2 Polycentropus cinereus 6 
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Table 17: Tolerance values used by the BWQ to determine Stormwater HBI scores (con’t). 
 

Taxa 
Tol. 

Value Taxa 
Tol. 

Value 
Polycentropus confusus 6 Tipula spp. 4 
Polycentropus interuptus 6 Triaenodes boris 6 
Polycentropus spp. 6 Triaenodes flavescens 6 
Polypedilum fallax 6 Triaenodes ignitus 6 
Polypedilum illinoense 6 Triaenodes injustus 6 
Polypedilum laetum 6 Triaenodes marginatus 6 
Polypedilum ophioides 6 Triaenodes melaca 6 
Polypedilum spp. 6 Triaenodes perna 6 
Potamanthus myops 4 Triaenodes spp. 6 
Potamanthus spp. 4 Triaenodes tardus 6 
Potamyia flava 5 Tricorythodes spp. 4 
Potamyia spp. 5 Xenochironomus spp. 0 
Probezzia spp. 6 Zavrelimyia spp. 8 
Procladius spp. 9   
Protoptila erotica 1   
Protoptila maculata 1   
Psectrocladius spp. 8   
Psectrotanypus spp. 10   
Psephenus herricki 4   
Psephenus spp. 4   
Pseudochironomus spp. 5   
Psychoda app. 10   
Psychomyia flavida 2   
Ptilostomis semifasciata 5   
Ptilostomis spp. 5   
Pycnopsyche lepida 4   
Pycnopsyche spp. 4   
Pycnopsyche subfasciata 4   
Rheocricotopus spp. 6   
Rheotanytarsus spp. 6   
Rhyacophilia lobifera 4   
Sialis spp. 4   
Somatochlora spp. 1   
Stactobiella spp. 2   
Stenacron interpunctatum gr. 7   
Stenacron spp. 7   
Stenelmis bicarinata 5   
Stenelmis humerosa 5   
Stenelmis spp. 5   
Stenelmis spp. JUV 5   
Stenochironomus spp. 5   
Stenonema femoratum gr. 5   
Stenonema pulchellum 3   
Stenonema pulchellum gr. 3   
Stenonema spp. 7   
Sympetrum obtrusum 10   
Symphitopsyche bronta 5   
Tabanus spp. 5   
Taeniopteryx spp. 2   
Tanypus spp. 10   
Tanytarsus confusa 6   
Tanytarsus spp. 6   
Thienemanniella spp. 6   
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Table 18:  2008 Stormwater HBI scores, 2008 mean HBI scores for each subwatershed, and 
mean HBI scores for each subwatershed in 2005, 2007, and 2008. 

Station HBI Rating  Mean HBI Scores     
YOR 3.8 6.67 Fairly Poor  White River/ York Prairie Creek Subwatershed 6.43   
YOR 5.0 6.05 Fair  White River/ Buck Creek Subwatershed 6.08   
YOR 6.3 6.57 Fairly Poor  White River/ Muncie Creek Subwatershed  5.91   

WHI 315.8 6.09 Fair  White River/ Truitt Ditch Subwatershed 6.28   
WHI 313.5 6.65 Fairly Poor  Buck/ Macedonia Subwatershed 6.27   
WHI 311.1 6.10 Fair  Jake's Creek/ Eagle Branch Subwatershed 6.56   
WHI 310.7 5.47 Good       
MUN 2.2 6.24 Fair  Mean HBI Scores 2005 2007 2008
MUN 0.1 5.63 Fair  White River/ York Prairie Creek Subwatershed 6.71 6.53 6.43

WHI 317.2 5.76 Fair  White River/ Buck Creek Subwatershed 5.87 6.48 6.08
HOL 0.1 6.00 Fair  White River/ Muncie Creek Subwatershed  6.18 5.75 5.91

WHI 319.9 5.86 Fair  White River/ Truitt Ditch Subwatershed 5.65 5.97 6.28
WHI 318.3 6.19 Fair  Buck Creek/ Macedonia Subwatershed 6.23 6.54 6.27
TRU 0.1 6.79 Fairly Poor  Jake's Creek/ Eagle Branch Subwatershed 7.46 6.93 6.56
LUI 0.1 6.35 Fair       
BUC 8.1 5.64 Fair       
BUC 8.0 6.31 Fair       
BUC 7.8 6.77 Fairly Poor       
JAK 7.6 6.34 Fair       
GRE 0.1 6.96 Fairly Poor       
PAY 0.3 6.38 Fair       

 
Table 19:  2008 Stormwater SWI scores, 2008 mean SWI scores for each subwatershed, and 
mean SWI scores for each subwatershed in 2005, 2007, and 2008. 

Station SWI  Mean SWI Scores     
YOR 3.8 2.66  White River/ York Prairie Creek Subwatershed 2.70   
YOR 5.0 2.64  White River/ Buck Creek Subwatershed 2.99   
YOR 6.3 2.80  White River/ Muncie Creek Subwatershed  2.74   

WHI 315.8 2.84  White River/ Truitt Ditch Subwatershed 2.91   
WHI 313.5 3.04  Buck/ Macedonia Subwatershed 2.99   
WHI 311.1 3.24  Jake's Creek/ Eagle Branch Subwatershed 2.67   
WHI 310.7 2.85       
MUN 2.2 2.62       
MUN 0.1 2.82  Mean SWI Scores 2005 2007 2008

WHI 317.2 2.84  White River/ York Prairie Creek Subwatershed 2.8 2.8 2.7
HOL 0.1 2.69  White River/ Buck Creek Subwatershed 2.65 2.8 2.99

WHI 319.9 3.07  White River/ Muncie Creek Subwatershed  2.75 2.96 2.74
WHI 318.3 3.12  White River/ Truitt Ditch Subwatershed 2.62 3.11 2.91
TRU 0.1 2.53  Buck Creek/ Macedonia Subwatershed 2.6 2.89 2.99
LUI 0.1 3.05  Jake's Creek/ Eagle Branch Subwatershed 2.44 2.45 2.67

BUC 8.1 3.18       
BUC 8.0 2.95       
BUC 7.8 2.76       
JAK 7.6 2.31       
GRE 0.1 2.89       
PAY 0.3 2.80       
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Table 20: Stormwater EPTC ratios, 2008. 
Station E P T C 
YOR 3.8 0 0 0 41 
YOR 5.0 0 0 6 80 
YOR 6.3 3 0 0 84 

WHI 315.8 7 0 18 29 
WHI 313.5 20 1 4 61 
WHI 311.1 24 2 8 49 
WHI 310.7 8 0 30 49 
MUN 2.2 0 0 3 58 
MUN 0.1 9 0 23 50 

WHI 317.2 6 1 32 49 
HOL 0.1 0 0 0 81 

WHI 319.9 26 0 16 30 
WHI 318.3 30 0 14 41 
TRU 0.1 42 1 1 38 
LUI 0.1 5 0 0 62 
BUC 8.1 8 0 3 51 
BUC 8.0 5 0 3 56 
BUC 7.8 2 0 0 37 
JAK 7.6 4 0 5 70 
GRE 0.1 8 0 1 61 
PAY 0.3 0 0 1 83 

Table 21:  Mean Stormwater habitat evaluations for individual sites and for each 
subwatershed, 2008. 
Habitat Scores    Mean Habitat Scores   

YOR 3.8 105  White River/ York Prairie Creek Subwatershed 106
YOR 5.0 116  White River/ Buck Creek Subwatershed 101
YOR 6.3 96  White River/ Muncie Creek Subwatershed  95

WHI 315.8 104  White River/ Truitt Ditch Subwatershed 113
WHI 313.5 106  Buck Creek/ Macedonia Subwatershed 110
WHI 311.1 99  Jake's Creek/ Eagle Branch Subwatershed 113
WHI 310.7 93     
MUN 2.2 104     
MUN 0.1 87     

WHI 317.2 83     
HOL 0.1 106     

WHI 319.9 127     
WHI 318.3 118     
TRU 0.1 96     
LUI 0.1 113     

BUC 8.1 108     
BUC 8.0 110     
BUC 7.8 112     
JAK 7.6 113     
GRE 0.1 108     
PAY 0.3 117     
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Table 22: Macroinvertebrate sampling field sheet. 
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Table 22: Macroinvertebrate sampling field sheet (con’t). 
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Table 22: Macroinvertebrate sampling field sheet (con’t). 
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Table 22: Macroinvertebrate sampling field sheet (con’t). 
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Table 22: Macroinvertebrate sampling field sheet (con’t). 
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