Rivers and Streams Monitoring Program

2012 Monitoring
a Department of Environmental Manageme
Trends Monitoring Site Su m mary

Buck Creek below dam off Hwy 261 (Shelby County) (33.29694/-86.84263)

BACKGROUND Table 1. Summary of watershed characteristics.
Buck Creek was selected for biological and water quality monitoring as Watershed Characteristics
part of the 2012 Assessment of the Black Warrior and Cahaba (BWC) River Basin Cahaba River
Basins. The objectives of the project were to assess the biological integrity Drainage Area (mi’) n
of each monitoring site and to estimate overall water quality within the Ecoregion® 67f
BWC basin. % Landuse
Open water <1
Wetland Woody <1
Forest Deciduous 42
Evergreen 6
Mixed 4
Shrub/scrub 2
Grassland/herbaceous 3
Pasture/hay 5
Cultivated crops 1
Development Open space 15
Low intensity 13
Moderate intensity
High intensity
Barren 2
Population/km® 279
# NPDES Permits® TOTAL 342
401 Water Quality Certification 3
Construction Stormwater 292
Mining 8
P - o v, - Industrial General 23
Figure 1. Buck Creek at B-1, May 1, 2012. |ndu§tr_ia| I"di\_'ifjual !
Municipal Individual 14
Underground Injection Control 1

WATERSHED CHARACTERISTICS ) . Southern Limestone/Dolomite Valleys and Low Rolling Hills
Watershed characteristics are summarized in Table 1. Buck Creek at 2000 US Census
B-1is a Fish & Wildlife (F&W) stream located in the Southern Limestone/ #NPDES permits downloaded from ADEM's NPDES Management System database,
Dolomite Valleys and Low Rolling Hills sub-ecoregion (67f) of the Ridge © September 1, 2012.
and Valley ecoregion (67) in Shelby County (Figure 1). Based on the 2006
National Land Cover Dataset, land cover within the watershed is approxi-
mately 52% forested. As of September 1, 2012, ADEM’s NPDES Manage-
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ment System database shows 342 permitted discharges located within the Table 2. Physical characteristics of Buck Creek at
watershed, the majority of which are construction stormwater permits. B-1, April 25, 2012.
Physical Characteristics
Width (ft) 55
REACH CHARACTERISTICS Canopy Cover Mostly Open
General observations (Table 2) and a habitat assessment (Table 3) were Depth (ft)
completed during the macroinvertebrate assessment. In comparison with Riffle 0.8
reference reaches in the same ecoregion, they give an indication of the Run 1.0
physical condition of the site and the quality and availability of habitat. Pool 1.0
Buck Creek at B-1 is a high-gradient, _rlffle-rur_1 stream chara_cterlzed by % of Reach
gravel and cobble substrates. Overall habitat quality was categorized as sub- Riffle 80
optimal for supporting macroinvertebrate communities (Table 3). Sinuosity RuN 15
and riparian buffer were issues within the reach. Pool 5
% Substrate
BIOASSESSMENT RESULTS Cobble 30
Benthic macroinvertebrate communities were sampled using ADEM’s Gravel 50
Intensive Multi-habitat Bioassessment methodology (WMB-I). The WMB-I sand 13
uses measures of taxonomic richness, community composition, and commu- Organic Matter 7

nity 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 aver- M Graohi ided by Florida Deot. of Envi tal Protecti

H s - = H H _ raphics proviaed by Floriga Dept. ot Environmental Protection
age of all |n_d|V|d_uaI_metr|c scores. T_he low taxa rlchness_of pollutlon intol (FDEP): used with permission and in this report pertain only to the
erant organisms indicated the macroinvertebrate community in Buck Creek Macro invertebrate assessment results.
to be in poor condition (Table 4).



Table 3. Results of the habitat assessment conducted on Buck Creek at B-1,

April 25, 2012.
Habitat Assessment 9%Maximum Score Rating
Instream Habitat Quality 77 Optimal (>70)
Sediment Deposition 66 Sub-optimal (59-70)
Sinuosity 35 Poor (<45)
Bank and Vegetative Stability 75 Optimal (>74)
Riparian Buffer 55 Marginal (50-69)
Habitat Assessment Score 160
% Maximum Score 66 Sub-optimal (59-70)

Table 4. Results of the macroinvertebrate bioassessment conducted in Buck
Creek at B-1, April 25, 2012.

Macroinvertebrate Assessment

Results Scores
Taxa richness and diversity measures (0-100)
#EPTtaxa 11 30
Shannon Diversity ~ 3.81 52
Taxonomic composition measures
% EPT minus Baetidae and Hydropsychidae 8 17
% Non-insect taxa 13 50
Tolerance measures
% Tolerant taxa 27 63
WMB-I Assessment Score - 42.3

WMB-I Assessment Rating Poor (23-46)

WATER CHEMISTRY

Results of water chemistry are presented in Table 5. In situ
measurements and water samples were collected monthly or semi-
monthly (metals) January through December of 2012 to help identify
any stressors to the biological communities.

Total dissolved solids, specific conductance, hardness, ni-
trate+nitrite nitrogen, total nitrogen, dissolved reactive phosphorus,
total phosphorus, chlorides, and dissolved copper were at levels
higher than expected based on data collected at reference reaches
within the Southern Limestone/Dolomite Valleys and Low Rolling
Hills ecoregion (67f). Concentrations of dissolved arsenic exceeded
the standard human health criterion on June 5, 2012 and October 2,
2012; however, concentrations were normal for ecoregion 67f. Al-
though samples of total dissolved arsenic did exceed human health
criteria at B-1, ADEM criteria for arsenic are expressed as dissolved
trivalent arsenic (arsenite — As 111). Presently studies are being con-
ducted in order to provide a better understanding of the prevalence
and areal distribution of dissolved trivalent arsenic to total arsenic in
the State of Alabama. Upon conclusion of the studies Buck Creek
will be reassessed for arsenic violations.

SUMMARY

Bioassessment results show the macroinvertebrate community to
be in poor condition. Overall habitat quality was categorized as sub-
optimal due to poor sinuosity and marginal riparian buffers. As part
of assessment process, ADEM will review the monitoring informa-
tion presented in this report along with all other available data.

FOR MORE INFORMATION, CONTACT:
Amanda L. Farrell, ADEM Birmingham Field Office
110 Vulcan Road, Birmingham AL 35210
(205) 942-6168 afarrell@adem.state.al.us

Table 5. Summary of water quality data collected January-December 2012. 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) were calculated by multiplying the MDL by 0.5 when results were less than this

value.
Parameter N Min Max Med Avg SD
Physical
Temperature (°C) 13 13.0 26.4 18.2 193 46
Turbidity (NTU) 13 2.3 67.3 6.6 124 180
J Total Dissolved Solids (mg/L) 12 124.0 2460 1995 1956 387
J Total Suspended Solids (mg/L) 12 < 10 440 6.0 95 116
Specific Conductance (umhos) 13 170.0 431.0 341.0 3190 781
Hardness (mg/L) 4 128.0 179.0 154.0 1538 216
Alkalinity (mg/L) 12 386 1270 1057 980 28.1
Stream Flow (cfs) 11 26.0 1835 426 719 557
Chemical
Dissolved Oxygen (mgiL) 13 8.0 114 9.0 95 12
pH (su) 13 75 8.1 79 79 02
J Ammonia Nitrogen (mg/L) 12 < 0.010 0105 0014  0.023 0.030
J Nitrate+Nitrite Nitrogen (mg/L) 12 0.705 7600 2945 2.985 1991
Total Kjeldahl Nitrogen (mgiL) 12 0.214 0588 0334 0378 0.133
J Total Nitrogen (mg/L) 12 0.938 8083 3197 M 3363 2022
J Dissolved Reactive Phosphorus (mg/L) 11 0.005 0414 0070 M 0.104 0114
J Total Phosphorus (mg/L) 12 0.020 0450 0081 ™ 0.135 0.124
J CBOD-5 (mg/L) 12 < 10 20 1.0 09 04
J Chlorides (mg/L) 11 48 25.3 8.6 106 62
Total Metals
J Aluminum (mg/L) 4 0.073 0.114 008 0091 0018
J Iron (mglL) 4 0.169 023 0178 0190 0.031
J Manganese (mg/L) 4 0.024 0046  0.030 0032 0010
Dissolved Metals
J Aluminum (mg/L) 4 <0030 < 003 0015 0015 0.000
Antimony (ugiL) 4 < 08 < 08 04 04 00
J Arsenic (ug/L) 4 < 10 2.0 1.0 11 08
J Cadmium (pg/L) 4 <009 < 009 0045  0.045 0.000
Chromium (mg/L) 4 <0005 < 0005 0002  0.002 0.000
Copper (mglL) 4 <0100 < 0300 0150 M 0.125 0.050
J Iron (mglL) 4 <0100 < 0100 0050  0.050 0.000
J Lead (uglL) 4 < 16 24 0.8 12 08
J Manganese (mg/L) 4 0.010 0019 0018  0.016 0.004
Nickel (mg/L) 4 <0010 < 0010 0005 0005 0.000
Selenium (ug/L) 4 < 20 < 20 1.0 10 00
J Silver (ug/L) 4 <1000 < 1000 0500  0.500 0.000
Thallium (ugiL) 4 < 04 < 04 0.2 02 00
J Zinc (mglL) 4 <002 < 0020 0010 0010 0.000
Biological
J Chlorophyll a (ug/L) 12 < 1.00 7.48 0.78 141 197
E. coli (col/200mL) 12 8 > 2420 399 862 923

E= # samples that exceeded criteria; G= value higher than median concentration of all verified ecore-
gional reference reach data collected in ecoregion 67f; H= F&W human health criterion exceeded;

J=estimate; N=# samples; M=value >90% of all verified ecological reference reach data collected in
the ecoregion/subecoregion 67f; T=value exceeds 50 NTU above the 90th percentile of all verified
ecoregional reference reach data collected in the ecoregion 67f.



