
BACKGROUND 
The 3.22 mile segment of Toulmins Spring Branch from its mouth at 

Three Mile Creek to its source has been on Alabama’s Clean Water Act 
(CWA) §303(d) list of impaired waters since 2004.  It was listed for path-
ogens, based  on fecal coliform samples collected by the United States 
Geological Survey (USGS) in 2000 and 2001. Subsequent data collected 
by the Alabama Department of Environmental Management (ADEM) in 
2006 and 2007 confirmed impairment, and verified urban runoff and 
storm sewers as the sources of this impairment. Based on these data, Toul-
mins Spring Branch was listed for ammonia and nutrient impairment in 
2008. The Total Maximum Daily Load (TMDL) for pathogens was com-
pleted and approved by the USEPA, September 23, 2009.  

Sampling was conducted during 2011 to collect data for the develop-
ment of the nutrient and ammonia TMDLs.  A habitat and a macroinverte-
brate assessment were conducted at Toulmins Spring Branch at TSBM-1 
on August 31, 2011. 

Figure 1. Toulmins Spr ing Branch at TSBM-1, August 31, 2011. 
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WATERSHED CHARACTERISTICS 
Watershed characteristics are summarized in Table 1. Toulmins Spring 

Branch at TSBM-1 is a Fish & Wildlife (F&W) stream located south of 
Prichard in Mobile County. Based on the 2011 National Land Cover Da-
taset, approximately 100% of the watershed is developed. Population den-
sity in the area is high. As of April 1, 2016, there were four NPDES out-
falls active in the watershed.  

REACH CHARACTERISTICS 
General observations (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. 
Toulmins Spring Branch at TSBM-1 is a low gradient stream located in the 
Gulf Coast Flatwoods ecoregion (Figure 1).  Substrate consists primarily 
of sand and cobble. Overall habitat quality was rated as marginal for sup-
porting a diverse biological community due to lack of sinuosity, increased 
sedimentation, and limited riparian buffers. 
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Table 1. Summary of watershed character istics.  

Watershed Characteristics 

Basin  Mobile R 

Drainage Area (mi2) 3 

Ecoregiona 75A 

% Landuseb  

 Wetland Woody <1% 

  Emergent herbaceous <1% 

 Shrub/scrub  <1% 

 Development Open space 43% 

 Low intensity 42% 

 Moderate intensity 12% 

 High intensity 4% 

Population/km2c 1772 

# NPDES Permitsd                                   TOTAL 4 

  Construction 4 
a. Gulf Coast Flatwoods 

b. 2011 National Land Cover Dataset 

c. 2010 US Census   
d. #NPDES outfalls downloaded from ADEM's NPDES Management System data-

base, April 1, 2016. 

Physical Characteristics 

Width (ft)  12 

Canopy cover  Mostly Shaded 

Depth (ft)   

 Run 2.5 

 Pool 6 

% of Reach   

 Run 10 

 Pool 90 

% Substrate   

 Mud/Muck 10 

 Sand 35 

 Silt 10 
  Organic Matter 6 

 Cobble 30 

 Clay 5 

 Boulder 1 

 Gravel 3 

Table 2. Physical character istics of Toulmins 
Spring Branch at TSBM-1, August 31, 2011.  

BIOASSESSMENT RESULTS 
Benthic macroinvertebrate communities were sampled using ADEM’s Intensive Multi-habitat Bioassessment methodology (WMB-I). The 

WMB-I measures taxonomic richness, community composition, and community tolerance to assess the overall health of the macroinvertebrate com-
munity in comparison to conditions expected in Alabama’s coastal plain streams and rivers. Each score is based on a six-point scale, ranging from 1, 
or natural, to 6, or highly altered. A total of 5,232 organisms in 22 distinct taxa were collected within the reach.  These results indicate the communi-
ty to be in very poor condition, characterized by extreme alterations in densities and taxa richness measures from levels expected in streams within 
this ecoregion (Table 4).   
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SUMMARY 
The condition of the macroinvertebrate community was rated 

as very poor.  Overall habitat quality was marginal due to a lack of 
sinuosity, increased sedimentation, and limited riparian buffers. 
Dissolved oxygen concentrations were below the F&W criterion 
of 5 mg/L during fourteen sampling events. Low stream flow like-
ly contributed to the low DO in the reach. Stream pH was slightly 
below the established F&W criterion of 6.0 in September. Dis-
solved mercury also exceeded F&W and human health criteria in 
the September sample.   
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Table 5. Summary of water  quality data collected March-October, 2011. 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.   

A=F&W aquatic life use criterion exceeded; C=F&W criterion violated; E=# of samples that exceeded 
criteria; H=F&W human health criterion exceeded; J=estimate;  N=# of samples. 

Table 4. Results of the macroinver tebrate bioassessment conducted in 
Toulmins Spring Branch at TSBM-1, August 31, 2011.      

Macroinvertebrate Assessment 

   Results 

Taxa richness and diversity measures 

# EPT taxa 2 

Taxonomic composition measures 

% Non-insect taxa 27 

% Plecoptera 0 

% Dominant taxon 58 

Functional feeding group  

% Predators 3 

Community tolerance 

Becks community tolerance index 0 

% Nutrient tolerant individuals 34 

WMB-I Assessment Score 11 

WMB-I Assessment Rating Very Poor (0-18) 

    

              Habitat Assessment    Rating 

Instream Habitat Quality 58 Sub-Optimal (53-<65) 

Sediment Deposition 46 Marginal (40-<53) 

Sinuosity 15 Poor (<45) 

Bank and Vegetative Stability 61 Sub-Optimal (60-<75) 

Riparian Buffer 50 Marginal (60-<70) 

Habitat Assessment Score 100  

% Maximum Score 45 Marginal (40-<53) 

% Maximum Score                                                     

Table 3. Results of the habitat assessment conducted in Toulmins Spr ing 
Branch at TSBM-1, August 31, 2011.  

WATER CHEMISTRY  
Results of water chemistry are presented in Table 5. In situ 

measurements and water samples were collected monthly, semi-
monthly, or quarterly during March through October of 2011 to 
help identify any stressors to the biological community. Stream 
flow could only be measured twice during the sampling period due 
to stagnant water conditions. Dissolved oxygen (DO) concentra-
tions ranged from 0.4-7.8 mg/L, with fourteen measurements be-
low the F&W criterion of 5 mg/L. Mercury concentrations exceed-
ed F&W use classification criterion and human health criteria on 
September 26, 2011. Stream pH was slightly below the F&W use 
classification criterion during the September sampling event. Atra-
zine was above the minimum detection limit in the May 12, 2011 
sample.  


