
BACKGROUND 
Indian Creek, from Cotaco Creek to its source, was included in 

Alabama’s 1996 Clean Water Act §303(d) list of impaired waters.  
Total Maximum Daily Loads (TMDLs) to address impairment 
caused by excess nitrogen, phosphorus, and carbonaceous biochemi-
cal oxygen demand (CBOD) were approved in 2004.   

In 2013, the Alabama Department of Environmental Manage-
ment (ADEM) selected  Indian Creek at INDM-1 for biological and 
water quality monitoring as part of the 2013 Tennessee (TN) Basin 
Assessment.  The objectives of the TN Basin Assessments were to 
assess the biological integrity of each monitoring site and to estimate 
overall water quality within the basin.   

WATERSHED CHARACTERISTICS 
Watershed characteristics are summarized in Table 1. Indian 

Creek is a Fish and Wildlife (F&W ) stream that drains approximate-
ly five square miles in Morgan County. Based on the 2006 National 
Land Cover Dataset, landuse within the watershed is primarily forest 
(48%) and pasture/hay, with some areas of shrub/scrub. Developed 
land occupies approximately eight percent of the watershed. As of 
September 1, 2012, no NPDES outfalls were active in this watershed 
(ADEM NPDES Management System).   

REACH CHARACTERISTICS 
General observations (Figure 1, Table 2) and a habitat assessment 

(Table 3) were completed during the macroinvertebrate assessment. 
In comparison with reference reaches in the same ecoregion, they 
give an indication of the physical condition of the site and the quality 
and availability of habitat. Indian Creek at INDM-1 is a small, mostly 
shaded stream characterized predominantly by cobble, gravel, and 
sand substrate. Boulder, silt, and organic matter are also present in 
this reach. Overall habitat quality and availability is rated as optimal 
for supporting the macroinvertebrate community.  
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Figure 1. Indian Creek at INDM-1, May 16, 2013. 

Indian Creek at US Highway 31 (Morgan County) (34.31232/-86.89960) 
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SUMMARY 
The data presented in this report and all other available data will be 

reviewed to identify the causes and sources of the degraded biological 
conditions.  Bioassessment results show the macroinvertebrate communi-
ty to be in  poor condition.  Water quality data indicates the stream to 
have elevated total dissolved solids, conductivity, and alkalinity when 
compared to data from ADEM’s least-impaired reference reaches in 
ecoregion 68. Also, E. coli counts exceeded the F&W human health crite-
rion in the summer.  
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E=# samples that exceeded criteria; J=estimate; N=# samples; M=value > 90% of  ADEM’s verified  
reference reaches collected in ecoregion 68; G=value higher than median of all verified ecoregional refer-
ence reach data collected in ecoregion 68; H=F&W  human health criterion exceeded. 

WATER CHEMISTRY 
Results of water chemistry analyses are summarized in 

Table 5. In situ measurements and water samples were col-
lected in March, May, June, July, and September 2013 to 
help identify any stressors to the biological community. To-
tal dissolved solids, conductivity, and alkalinity were higher 
than expected based on reference reach data for streams in 
ecoregion 68. Median conductivity was almost five-times 
higher than reference reach data, while median alkalinity 
was nearly twice the expected concentration. Additionally, 
the July 25 sample and the summer geometric mean for E. 
coli exceeded the F&W human-health criterion.  

 

 

Table 5. Summary of water  quality data collected March-September, 2013. Minimum 
(Min) and maximum (Max) values calculated using minimum detection limits (MDL) 
when results were less than this value. Median, average (Avg), and standard deviations 
(SD) values were calculated by multiplying the MDL by 0.5 when results were less than 
this value.   

BIOASSESSMENT RESULTS 
The benthic macroinvertebrate community was sampled 

using ADEM’s Intensive Multi-habitat Bioassessment meth-
odology (WMB-I). The WMB-I uses measures of taxonomic 
richness, community composition, and community tolerance 
to assess the overall health of the macroinvertebrate commu-
nity. Each metric is scored on a 100 point scale. The final 
score is the average of all individual metric scores. The final 
score indicated the biological community at INDM-1 to be 
in  poor condition (Table 4), largely due to the low diversity 
of sensitive insect taxa (i.e., EPT - Ephemeroptera, Plecop-
tera, Trichoptera) along with a high percentage of tolerant 
taxa. 

Table 4. Results of the macroinver tebrate assessment conducted in 
Indian Creek at INDM-1, June 13, 2013.  


