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Section IV. Benchmark Water Quality Assessment 
In order to define a point of comparison, quantify pollutant loads and substantiate stakeholder concerns, an 
assessment of existing water quality was conducted.   The results of this assessment were compiled as a 
benchmark of water quality:  pollutant loads, aquatic habitat, riparian buffers, and upland land uses affecting 
water quality. In addition to corroboration of stakeholder concerns, this assessment was utilized as part of the 
critical area identification process. 
 
As a cholesterol test is used by physicians in the identification and monitoring of heart disease, this water 
quality benchmark will not only used to identify concerns – It will also be used as a measuring stick for water 
quality improvements. 
 
Benchmark values were based upon findings from 2000 Source Identification Study (IDEM), 2008 TMDL 
(IDEM), NPDES violation data, BCWP sampling events, BCWP modeling of nutrient loads, macroinvertebrate 
sampling, and BCWP habitat assessment, and BCWP analysis of geo-referenced landuse and tree cover 
data.   

4.01 Land & Stream Inventory 
During sampling events in August 2008, habitat assessments were conducted at each BCWP sampling site 
using the Hoosier Riverwatch Citizens Quality Habitat Evaluation Index (CQHEI) and Biological Monitoring 
protocol. It should be noted that only the Headwaters Big Branch Subwatershed received an “excellent” (a 
score of 23 or more) Pollution Tolerance Index Rating.  All Subwatersheds had “poor” (less than 30) Diversity 
Index ratings.  In particular, the diversity rating correlates to USGS fish survey data collected for the 2008 
TMDL (Section 4.02). 
 
In addition, analysis of geo-referenced tree cover data provided a strong benchmark for relative stream 
health. The geo-referenced tree cover data was clipped to represent riparian corridors along high-resolution 
streams and analyzed for percentage of tree canopy.  Tree canopy data was ground-truthed via windshield 
surveys conducted during June and July 2009.  Tree cover at stream / public road crossings was compared 
to tree-cover maps.  Except for variations found in areas of active coal extraction (West Fork Busseron), 
commodity crop production (Middle Fork Creek, West Fork Busseron, Sulfur Creek – Busseron Creek, 
Buttermilk Creek) and landowner-directed clearing in apparent anticipation of coal extraction activities (Middle 
Fork Creek), the GIS-based analysis was accurate. 
 
See Figure IV-1 through Figure IV-12 for survey results. 
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Figure IV-1 – Chowning Creek Tree Canopy and Habitat Evaluation 
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Figure IV-2 – West Fork Busseron Tree Canopy and Habitat Evaluation 
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Figure IV-3 – Headwaters Big Branch Tree Canopy and Habitat Evaluation 
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Figure IV-4 – Mud Creek-Big Branch Tree Canopy and Habitat Evaluation 
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Figure IV-5 – Sulfur Creek Tree Canopy and Habitat Evaluation 
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Figure IV-6 – Kettle Creek Tree Canopy and Habitat Evaluation 
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Figure IV-7 – Buttermilk Creek Tree Canopy and Habitat Evaluation 
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Figure IV-8 – Morrison Creek Tree Canopy and Habitat Evaluation 
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Figure IV-9 – Buck Creek Tree Canopy and Habitat Evaluation 
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Figure IV-10 – Middle Fork Creek Tree Canopy and Habitat Evaluation 
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Figure IV-11 – Rogers Ditch Tree Canopy and Habitat Evaluation 
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Figure IV-12 – Tanyard Branch Tree Canopy and Habitat Evaluation 
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4.02 Historic Water Quality Data 

(a) Abandoned Mine Lands 
Data from the Indiana Department of Natural Resources – Division of Reclamation was compiled for 
areas within the Busseron Creek Watershed.  This sampling data was also incorporated into the Indiana 
Department of Environmental Management 2008 TMDL as sites 7, 8 12, and 16 in the Mud Creek area. 
sampling and lab results are listed in Appendix D(a). 

(b) NPDES
The bulk of NPDES permit violations have been from municipal wastewater treatment facilities  Table 
IV-1 NPDES Permit Violations summarizes industrial, active mining, and wastewater treatment facility 
violations for a four-year period ending December 2007.  Exceedingly large numbers of violations across 
all WWTPs in the watershed may indicate point source concerns in undiluted areas downstream from 
these facilities.  In addition, the two Combined Sewer Overflow locations in the town of Sullivan most 
likely exacerbate raw sewage-related conditions in the Buck Creek Subwatershed.  See Figure IV-13 – 
Waste Water Treatment Plant and Combined Sewer Overflow Locations.  Additional violation 
information is listed in Appendix D(b) 
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Table IV-1 NPDES Permit Violations 
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Figure IV-13 – Waste Water Treatment Plant and Combined Sewer Overflow Locations 
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(c) USGS
Summary findings from a USGS 1978 Water Quality Assessment noted similar conditions to those 
currently experienced.  Impacts of coal mine operations included high sulfates, dissolved solids, and 
metal concentrations.  Human waste from municipal areas contributed to high bacterial counts, large 
phytoplankton populations, and high sodium and chloride concentrations. 

 
Other USGS work in the area has included sampling that was incorporated into the 2008 TMDL report.  
It is of note that the in TMDL Index of Biotic Integrity, 50% of the sites were classified as “Very Poor”and 
25% of the sites were classified as “Poor”.  Only one site was classified as “Good”.  All others were 
classified as “Fair”.   

(d) Sullivan County Park & Lake 
The Sullivan County Park and Lake is concurrently developing nutrient and sediment load data for a 
Lake and River Enhancement program grant (an IDNR program).  This data is specific for the Morrison 
Creek area. This information will be incorporated into future revisions of this Watershed Management 
Plan. 

(e) 2000 IDEM Source Identification Study 
In order to investigate sulfate, total dissolved solids, and ammonia stream standard violations, 115 sites 
were sampled over a period of three days in October of 2000 (Figure IV-14 – 2000 IDEM Source 
Identification Study Sample Sites).  The focus of this study was to determine the sources and magnitude 
which these sources were impacting Busseron Creek for sulfate and total dissolved solids, and 
ammonia in Buck Creek. The three largest contributing tributary systems of total dissolved solids and 
sulfate were Sulfur Creek (2.6% TDS, 3.4% Sulfate), Big Branch – Mud Creek (19% TDS, 55% Sulfate), 
and Buttermilk Creek (5.2% TDS, 8.2% Sulfate).  These results can be attributed to known acid mine 
drainage issues in the Sulfur Creek and Big Branch-Mud Creek watershed.  Upstream sites in the 
Buttermilk Creek watershed also appeared to indicate issues associated with acid mine drainage.   
 
No ammonia violations were observed.  It should be noted that although pre-survey work observed 
cattle wading upstream of Buck Creek sampling sites – a possible cause of earlier violations - no 
mention was made of the 2 CSOs upstream of Buck Creek sampling sites – another possible cause of 
earlier violations. 
 
Field sampling and lab results are listed in Appendix D(c). 
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Figure IV-14 – 2000 IDEM Source Identification Study Sample Sites 
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(f) 2008 TMDL
In 2006, samples were collected from 25 sites in the Busseron Creek Watershed as part of a Total 
Maximum Daily Load Development (See Figure IV-15 – TMDL Sample Sites).  As a result of this study, 
seven of the twelve BCW subwatersheds contain streams which have been listed on the 303d list and 
classed as 5A (See Figure IV-16 – 303(d) Impaired Streams – identical to Figure III-25).  Table IV-2 
303(d) Causes of Impairment identifies both 2006 and 2008 causes for impairment listings. 
 
For further review, sample point drainage basins were delineated along with land uses and soil drainage 

classes for each point (Figure IV-17 – TMDL Sample Site 1 Drainage Basin through Figure IV-41 - 

TMDL Sample Site 25 Drainage Basin ).  As noted in Section 3.01(e), the majority of land uses are 
either agricultural (58%) or forested (31%), followed by developed property (7%).  Although the 
abandoned mine lands are not classified as a separate land use, locations of samples exceeding 
standards for metals were generally located downstream from known sites of acid mine drainage.  In 
other areas, exceedance of dissolved oxygen, total phosphorus, and total suspended solids appeared to 
correlate with land uses.   
 
Field sampling and lab results are listed in Appendix D(d). 
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Figure IV-15 – TMDL Sample Sites 
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Figure IV-16 – 303(d) Impaired Streams 
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Table IV-2 303(d) Causes of Impairment 
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Figure IV-17 – TMDL Sample Site 1 Drainage Basin 
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Figure IV-18 – TMDL Sample Site 2 Drainage Basin 
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Figure IV-19 – TMDL Sample Site 3 Drainage Basin 
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Figure IV-20 – TMDL Sample Site 4 Drainage Basin 
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Figure IV-21 – TMDL Sample Site 5 Drainage Basin 



 Watershed Management Plan - v1.9.2 
Final March 2010 

 

100 

Busseron Creek Watershed 
ARN# 7-187 

 
Figure IV-22 - TMDL Sample Site 6 Drainage Basin 
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Figure IV-23 - TMDL Sample Site 7 Drainage Basin 
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Figure IV-24 - TMDL Sample Site 8 Drainage Basin 
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Figure IV-25 - TMDL Sample Site 9 Drainage Basin 
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Figure IV-26 - TDML Sample Site 10 Drainage Basin 



 Watershed Management Plan - v1.9.2 
Final March 2010 

 

105 

Busseron Creek Watershed 
ARN# 7-187 

 
Figure IV-27 - TMDL Sample Site 11 Drainage Basin 
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Figure IV-28 - TMDL Sample Site 12 Drainage Basin 
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Figure IV-29 - TMDL Sample Site 13 Drainage Basin 
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Figure IV-30 - TMDL Sample Site 14 Drainage Basin 



 Watershed Management Plan - v1.9.2 
Final March 2010 

 

109 

Busseron Creek Watershed 
ARN# 7-187 

 
Figure IV-31 - TMDL Sample Site 15 Drainage Basin 
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Figure IV-32 - TMDL Sample Site 16 Drainage Basin 
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Figure IV-33 - TMDL Sample Site 17 Drainage Basin 
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Figure IV-34 - TMDL Sample Site 18 Drainage Basin 
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Figure IV-35 - TMDL Sample Site 19 Drainage Basin 
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Figure IV-36 - TMDL Sample Site 20 Drainage Basin 



 Watershed Management Plan - v1.9.2 
Final March 2010 

 

115 

Busseron Creek Watershed 
ARN# 7-187 

 
Figure IV-37 - TMDL Sample Site 21 Drainage Basin 
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Figure IV-38 - TMDL Sample Site 22 Drainage Basin 
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Figure IV-39 - TMDL Sample Site 23 Drainage Basin 
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Figure IV-40 - TMDL Sample Site 24 Drainage Basin 
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Figure IV-41 - TMDL Sample Site 25 Drainage Basin 


