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Memorandum 
To: Jason Kudulis, M.S. 

From: David Tomasko, Ph.D. 

Date: 9/11/2018 

Re: Fecal coliform bacteria loading model – summary report 

Background 

This Technical Memorandum is intended to meet the contractual obligations between ESA and the Mobile Bay Estuary 
Program for the development of a loading model for fecal coliform bacteria for Fowl River Bay.   

This loading model was created by David Tomasko (Environmental Science Associates) for the Mobile Bay National Estuary 
Program, and any errors and/or misinterpretations of data are his alone.  Should clarification be sought for any model input or 
algorithms, David can be reached at dtomasko@esassoc.com. 

Model boundaries and data sources 

The loading model is for Fowl River Bay, as influenced by the West Fowl River and other sources not within the watershed 
of the West Fowl River.  The assimilative capacity for Fowl River Bay is based on the areas delineated by the Alabama 
Department of Public Health (ADPH) as the Conditionally Restricted waters of Fowl River Bay.  Water depth estimates are 
based on local stakeholder input.  The water quality goal was 14 counts of FC bacteria / 100 ml. 

The fecal coliform bacteria loads at Hwy 188 are based on flow data from Cook (2017) for average conditions and the 
average fecal coliform bacteria abundance at station FLR 5 from ADEM (2006). Fecal coliform bacteria loads from the City 
of Bayou La Batre's wastewater treatment plant is based on an estimated flow of 2 mgd and permit limit for fecal coliform 
bacteria of 14 / 100 ml. 

The fecal coliform bacteria loads from the industrial wastewater treatment plant are based on NPDES permit AL0027979.  
No flow limits are contained in the permit, and discharge volumes were set at 1 mgd.  Fecal coliform bacteria abundance data 
came from reports prepared for compliance with regulatory agencies.  It should be noted that the abundances used represent 
the mean fecal coliform bacteria concentration value, which is far in excess of permit limits. 

The fecal coliform loads from septic tanks were based on ADPH estimates of 578 improperly functioning septic tank systems 
in the Great Bay Swamp watershed.  The value used in the report – 289 – represents an estimate of a 25% distribution of 
septic tank systems in the smaller West Fowl River watershed.   Assumptions related to volumes, failure rates, etc. are based 
on TMDLs produced by Alabama Department of Environmental Management (ADEM) (2003) while the abundance of fecal 
coliform bacteria in septic tank effluent is from U.S. Environmental Protection Agency (EPA) (2001). 

Fecal coliform bacteria loads from cattle are based on an estimated 100 cows in areas in close proximity to the West Fowl 
River.  Assumptions and algorithms related to production rates and attenuation are based on EPA (2002), ADEM (2003), and 
California Regional Water Quality Control Board (CRWQCB) (2004).  
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Fecal coliform bacteria loads from birds are based on an estimated 2,000 birds utilizing islands south of Fowl River Bay.  
Assumptions and algorithms related to production rates and attenuation are based on CRWQCB (2004) and an undated 
manuscript from Easton et al. 

Using the Model 

Each tab within the model (other than the tab marked "graphs") contains specific references for important model assumptions 
and algorithms, with citations included in the tab marked "Literature cited." 

For each tab, cells are color coded.  Input cells are marked in blue, and contain information that can be modified by the model 
user.  Formula cells are marked in light pink, and can be modified, if needed, but they are mostly cells in which various 
calculations are made - if the user needs to modify rates or assumptions, it is usually best to make such a change in the input 
cell.  Output cells are marked in yellow, and the row or column that is used for creating model output as displayed in the 
"graphs" tab are highlighted with red text. 

Interpreting Results from Different Scenarios 

The bar chart includes a text box stating "Impairment is at 480".  This text box is for illustrative purposes only, and it reflects 
the output cell for the assimilative capacity tab.  If water depths or area values used in that tab are altered, the estimate of 480 
billion bacteria (approximately) would also change, and the text box should be updated as well. 

Based on the assumptions listed above, the bacteria loads to Fowl River Bay would likely exceed the assimilative capacity of 
the system, resulting in fecal coliform bacteria levels higher than 14 counts / 100 ml.  The dominant bacteria loads are from 
background loads at Highway 188 (27%), septic tank systems (27%), the industrial seafood plant discharges (24%), followed 
by birds (12%) and cattle (10%).   

If the model was run with the following assumptions: 1) the industrial WWTP discharge is eliminated, and 2) all septic tanks 
are removed as a source of bacteria, then the model would suggest that the system is poised on the edge of becoming 
impaired, due to the combination of background loads at Highway 188 (55%), cattle (21%), and birds (24%).  Years of below 
average rainfall would likely allow for below average loads by acting on biggest loading source, the overall loads from the 
watershed.  Under such conditions, although periodic closures would be expected in response to episodic events, the model 
would suggest that the waters should experience bacteria loads within the assimilative capacity of the system to meet fecal 
coliform bacteria levels for oyster harvest. 

However, even with the industrial WWTP eliminated, and septic tank systems removed, the model suggests that years with 
above average rainfall (ca. 66”) would likely experience fecal coliform bacteria loads high enough to cause extended closure 
of the waters of Fowl River Bay for oyster harvesting. 
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