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Benefits of Alabama’s Rivers
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Threats to Alabama’s Rivers

Uncertain supply Increasing demand



Environmental Instream Flows

https://www.nap.edu/openbook/0309095662/xhtml/images/p2000c30ag49001.jpg
http://www.aquaticecosystems.org/wp-content/uploads/2014/02/E-Flow-ch6.pdf
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Alabama’s Interstate Basins



Objectives
 Conduct a systematic review of the legal and policy 

frameworks for environmental instream flows in 
Alabama and Mississippi.

 Compile a geodatabase for the Tombigbee River 
Basin, including available hydrological and 
biological data.

 Analyze existing hydrological data, with the goal 
of determining whether the implementation of a 
7Q10 standard in Mississippi was effective in 
maintaining ecologically relevant hydrological 
parameters.



Study Area

http://www.outdooralabama.com/sites/default/files//images/Image/SipseyRiv
er245.jpg

https://en.wikipedia.org/wiki/Locust_Fork_of_the_Black_Warrior_River#/me
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Methods: Geodatabase
 Currently:

 National Hydrography Dataset Plus
 National Elevation Dataset
 National Land Cover Database
 STATSGO Soils
 Physiographic provinces
 USGS gaging stations

 To be added:
 Lithology
 Strategic Habitat Units
 Biological survey data
 Critical habitat
 Clean Water Act designated beneficial uses



Results: Geodatabase
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Methods: ELOHA

https://www.conservationgateway.org/ConservationPractices/Freshwater/EnvironmentalFlows/MethodsandTools/ELOHA/Documents/flow%20chart-english.pdf



Methods: IHA

Source: Richter et al. (1998)



Methods: IHA Alabama/Mississippi
 Alabama: 21 total, 14 independent
 Mississippi: 13 total, 8 independent



Results: 7-Day Maximum Flows

Alabama (all): 24% decreased, 0% increased, 76% no change
Alabama (independent):  29% decreased, 0% increased, 71% no change

Mississippi (all): 38% decreased, 0% increased, 62% no change
Mississippi (independent): 50% decreased, 0% increased, 50% no change



Results: 7-Day Maximum Flows
Site MEDIANS COEFF. of DISP. DEVIATION FACTOR

SIGNIFICANCE 
COUNT

Pre Post Pre Post Medians C.D. Medians C.D.
Black Warrior - Northport 57340.00 49670.00 0.58 0.65 0.13 0.13 0.09 0.69
Locust - Cleveland 4380.00 1218.00 0.59 2.66 0.72 3.52 0.03 0.01
Mulberry - Arkadelphia 7250.00 1956.00 0.80 2.28 0.73 1.86 0.22 0.04
North - Samantha 3498.00 2803.00 0.60 0.54 0.20 0.11 0.04 0.80
Valley - Oak Grove 2906.00 1588.00 1.03 0.40 0.45 0.61 0.02 0.19

Site MEDIANS COEFF. of DISP. DEVIATION FACTOR
SIGNIFICANCE 
COUNT

Pre Post Pre Post Medians C.D. Medians C.D.
Big Brown - Booneville 450.50 301.30 0.69 1.13 0.33 0.64 0.50 0.09
Noxubee - Macon 9663.00 8194.00 0.75 0.61 0.15 0.19 0.08 0.43
Town - Nettleton 9043.00 3576.00 0.78 1.61 0.60 1.07 0.09 0.06
Town - Tupelo 4530.00 2776.00 0.62 0.63 0.39 0.02 0.03 0.97
Twentymile - Guntown 2984.00 1777.00 0.33 0.45 0.40 0.38 0.03 0.40

Alabama

Mississippi



Results: 7-Day Minimum Flows

Alabama (all): 24% decreased, 24% increased, 52% no change
Alabama (independent):  21% decreased, 21% increased, 58% no change

Mississippi (all): 23% decreased, 54% increased, 23% no change
Mississippi (independent): 25% decreased, 38% increased, 37% no change



Results: 7-Day Minimum Flows
Site MEDIANS COEFF. of DISP. DEVIATION FACTOR

SIGNIFICANCE 
COUNT

Pre Post Pre Post Medians C.D. Medians C.D.
Elliotts - Moundville 14.93 12.07 0.22 0.32 0.19 0.45 0.06 0.21
Mulberry - Garden City 10.64 16.86 0.79 0.32 0.59 0.60 0.00 0.05
North - Samantha 6.61 4.51 1.05 1.92 0.32 0.82 0.26 0.06
Sipsey - Elrod 54.29 63.71 0.59 0.67 0.17 0.14 0.09 0.68
Sipsey Fork - Grayson 3.54 3.35 0.53 1.24 0.05 1.36 0.71 0.00
Sucarnoochee - Livingston 100.60 93.64 0.34 0.51 0.07 0.52 0.43 0.05
Tombigbee - Coffeeville 2414.00 2007.00 0.32 0.63 0.17 0.98 0.12 0.04
Tombigbee - Gainesville 354.70 578.20 0.59 0.55 0.63 0.07 0.01 0.88
Tombigbee - Pickensville 438.40 635.90 0.32 0.60 0.45 0.89 0.01 0.10
Valley - Oak Grove 57.86 76.36 0.34 0.29 0.32 0.15 0.00 0.74

Site MEDIANS COEFF. of DISP. DEVIATION FACTOR
SIGNIFICANCE 
COUNT

Pre Post Pre Post Medians C.D. Medians C.D.
Big Brown - Booneville 0.61 0.58 1.06 2.11 0.05 0.99 0.84 0.13
Buttahatchee - Aberdeen 175.10 146.00 0.26 0.54 0.17 1.11 0.05 0.01
Cummings - Fulton 8.14 5.50 0.45 0.70 0.32 0.55 0.08 0.13
Mud - Fairview 3.72 3.16 0.37 0.98 0.15 1.63 0.47 0.01
Noxubee - Macon 48.29 54.29 0.44 0.36 0.12 0.18 0.07 0.59
Redbud - Moores Mill 2.78 3.15 0.29 0.59 0.13 1.02 0.42 0.02
Tombigbee - Bigbee 139.30 269.90 0.43 0.27 0.94 0.37 0.00 0.21
Tombigbee - Fulton 49.86 104.40 0.55 0.49 1.10 0.10 0.00 0.86
Tombigbee - Stennis 376.20 529.00 0.51 0.52 0.41 0.03 0.00 0.92
Town - Tupelo 3.95 4.32 0.61 1.58 0.09 1.59 0.73 0.02
Twentymile - Guntown 0.56 0.92 0.52 1.61 0.65 2.08 0.15 0.08
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Results: IHA Alabama/Mississippi
Locust Fork, Alabama

Town Creek, Mississippi



Conclusions
 In both Alabama and Mississippi, most sites 

experienced a decrease in maximum flows, with some 
experiencing a decrease (and none an increase)

 Approximately equal numbers of sites in Alabama and 
Mississippi experienced a decrease in minimum flows, 
but more sites in Mississippi experienced an increase

 A 7Q10 standard is ineffectual in preserving maximum 
flows, and only weakly effective in preserving 
minimum flows



Future Research
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