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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.
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Figure 1. Indian Creek at INDM-1, May 16, 2013.

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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Table 1. Sunmmary of watershed characteristics.

Watershed Charscterintics
Basin Temmessee River
Draiage Area (mi’) 5
Eceregion" 68c
% Landue
Wetland Woody <1
Forest Deciducus 33
Everpreen 6
Mixed 4
Shrub/scrub 8
Grassland/herbaceons 2
Pasture/hay 32
Cultivated crops 3
Devclopment Open space 5
Low intensity 2
Modernte intensity <1
Popuistion/km™ 43
o Pliesw Escarprarnt

b 2000 US Censox

Table 2. Physical characteristics of Endian

Creck at INDM-1, une 13, 2013.

Physical Characteristics
Widih (i) 10
Canopy Cover Mostly Shaded
Depth ¢fi)
Riffle 03
Ron 05
% of Reach
Riffle 25
Ram 75
% Subatrate
Boulder 5
Cobble k1]
Gravel 50
Sand 10
Silt 2
Organic Matter 3




Table 3. Resolts of the habitat assessment conducted on Indian Creek
2t INDM-1, Jume 13, 2013.

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

Habitat Asseszment “Maxinwm Score Rating (SD) values were calculated by multiplying the MDL by 0.5 when results were less than
Instream Habitt Quality 71 OpGimal (>70) this value.
Sediment Deposition 70 Sub-optimal (59-70) Parsmeter N Mn Max Mod Avg SDE
Sinmosity 78 Sub-optimal (65-84) Physical
Bank and Vegeiative Stability 66 Sob-opiimal (60-74) Temperadure {"C) 5 125 23 191 181 38
Riparian Buffer 68 Marginal {50-69) Turbily (NTU) 5 32 1.1 61 66 32
Habitat Asseszment Scere 178 Total Dissoived Solkds {mg/) 4 680 1700 108DN 1135 422
% Muaximmum Srere 7 Optimal (~70) Tolal Suspended Sclids (mglL} 4 < 10 1090 52 300 528
Specilic Conductance (pmhoe} § 1388 2691 1H1DS 1998 526
BIOASSESSMENT RESULTS Ahaldy (mo'L) 4 @4 BT 710N &0 24
The benthic macroinvertebrate community was sampled MFHM} 5 08 108 25 42 42
using ADEM’s Intensive Multi-habitat Bioassessment meth- |
odology (WMB-1). The WMB-I uses measures of taxonomic Disacivad Ouygen (gl ) 3 88 w5 100 97 0B
richness, community composition, and community tolerance PH (s 3 17 16 14 04
to assess the overall health of the macroinvertebrate commu- Ammonia Nifrogen {mgA.) 4 <0018 D04 0008 0013 DOOB
nity. Each metric is scored on a 100 point scale. The final Nitrate-+Ntirfke Nirogen (mg/L) 4 0453 D554 0502 0503 D047
score is the average of all individual metric scores. The final 1 Total Kjeldahl Nifragen (mgf.) 4 D103 0466 0346 D317 DA
score indicated the biological community at INDM-1 to be * Total Nifrogen (mplL) 4 0640 0968 0835 020 0160
in poor condition (Table 4), largely due to the low diversity 4 Dissoived Reactive Phosphorus (mgl) 4 0006 DO10 0008 D006 D002
of sensitive insect taxa (i.e., EPT - Ephemeroptera, Plecop- Tokal Phosphore (mgAL) 4 0010 DOSO 000 DOZS ODM7
tera, Trichoptera) along with a high percentage of tolerant CBOD-S jmgiL) 4 < 20< 20 10 10 0D
taxa. Chiornides {mg/l) 4 28 34 30 30 04
Afrazine (pgl) 1 < 007
Table 4. Results of the macroinvertebrate assessment conducted in Biological
Indian Creek at INDM-1, June 13, 2013. E. cofi {colFi0DmL) i ] #EH 24 2 3B 9

Macroinvertcbrate Asscssment
Resulis Seores
Taxa richmess measures (u-186)
# EPT taxa 9 2
Taxonomic composition neeasures
% Non-inscet taxa 16 32
% Dominant texon 25 62
Y% EPC taxa 16 29
Fomctional feeding growp messares
% Predators 10 37
Telerance MeASaTeSs
% Taxa as Tolerant 37 35
‘WMB-I Assessment Scare - 3%
WMB-1 Asscssnsent Ruting Poor (20-38)

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.

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.

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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