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The comments and opinions made on the presentation are those of 

the presenters and not of NOWRA or the Mega-Conference Sponsors.



Objectives

What is the Alabama Black Belt and 
which regional circumstances warranted 
this study?

Step-by-step review of the framework 
and methodology of the wastewater 
needs assessments.

A rundown of the results of the study 
including recommendations and 
projected impacts.
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Introducing the 

Alabama Black Belt 

Wastewater Needs 

Assessment Results 

and Impacts

Wastewater Needs 

Assessment Methods



Project Area: The Alabama Black Belt

Blackland Prairie Soil

16 counties: 

Barbour, Bullock, Butler, 
Choctaw, Crenshaw, 
Dallas, Greene, Hale, 
Lowndes, Macon, 
Marengo, Perry, Pike, 
Russell, Sumter, and 
Wilcox

United Nations Special 

Rapporteur on extreme 

poverty and human 

rights said the region’s 

sanitation issues were 

“very uncommon in the 

first world” and 

something that he had 

never seen before
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Barriers to Equitable Sanitation in the 

Alabama Black Belt

Barriers:

• Geological - Impermeable soil 
conditions prevent the use of 
affordable onsite wastewater systems

• Economic
− Low income and high poverty rates 

prevent residents from affording 
wastewater fees and onsite solutions

− Low tax base limits local government funds 
for wastewater systems

• Population - Rural areas have low 
population density resulting in higher 
costs per home for infrastructure
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Consequences of Regional Barriers -

Limited Infrastructure

Barbour

Bullock

Butler

Choctaw

Clarke

Conecuh

Dallas

Escambia

Green

Hale

Lowndes

Macon

Marengo

Monroe

Perry

Pickens

Russell

Sumter

Washington

Wilcox

Results of Delta Regional Authority study - based on ADEM NPDES permit application data.  
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Consequences of Regional Barriers -

Straight Pipes

• In a 2005-2006 field study 
of 2,000 homes in Bibb 
County:

− 35% of households with 
septic tanks showed signs 
of system failure

− 15% of households utilized 
straight pipes for direct 
discharge

− 50% of households were 
observed to have 
untreated wastewater on 
the ground surface

• Similar results found in 
Wilcox and Hale counties 
in 2016-2017

Source: https://www.al.com/opinion/2022/03/guest-opinion-we-need-all-hands-on-deck-to-solve-americas-sanitation-problems.html
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3-Part Plan 

Connecting residents to 

existing municipal 

collection/treatment 

and upgrading systems 
if needed

Implement low O&M 

population cluster systems 

for residents who cannot 

tie to existing municipal 
sewer

Connect the remaining 

residents to cost-effective 
individual onsite systems
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Developing Solutions: Wastewater Needs 

Assessments
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• Step 1: Soils mapping
• Step 2: Identifying existing municipal sewer systems
• Step 3: Identifying population clusters
• Step 4: Identifying best fit solutions

− Building a wastewater collection system to tie-in to an 
existing municipal sewer system

− Establishing a decentralized cluster wastewater collection 
and treatment system

− Finding viable onsite solutions for homes outside of identified 
population clusters

• Step 5: Planning potential pipe networks
• Step 6: Developing cost estimates for population 

clusters



Step 1: Soils Mapping

• Utilized USDA Web Soil 
Survey - Septic tank 
absorption field rating

• Shapefiles in GIS 
software to create 
maps

• Allows identification of 
areas suitable for 
septic tanks and 
drainfields vs. 
advanced onsite 
treatment systems
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Step 2: Identifying existing municipal sewer 

systems

• Service areas and flow 
rates pulled from ADEM 
outfalls map and NPDES 
permits

• Sewer service areas are 
estimated to city/town 
limits

• Design and average 
flow rates utilized to 
determine which 
systems have additional 
capacity or need 
upgrades
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Step 3: Identifying population clusters

• Identified using county GIS 
records and satellite images

• Population clusters fit the 
following criteria

− 85+ homes per cluster
− 25+ homes/mi2

− Maximum 5 mi diameter

• Criteria based on 
affordability and limiting 
need for lift stations
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Solution 1: Tie-In Clusters

• Population clusters may connect 
to existing centralized sewer 
systems

− Within 6 miles of existing service 
area

• Only building collection system 
reduces capital costs

• STEP systems recommended for 
collection

• Potential issues
− Existing systems may not have 

capacity & need upgrades
− Existing systems may be unwilling to 

accommodate
− Communities may prefer an 

individual system
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Image Source: https://www.epa.gov/septic/types-septic-systems



Solution 2: Decentralized Clusters

• Population clusters outside of range for 

tying into an existing system

• STEP systems recommended for 

collection

− Small diameter pipes = reduced 

costs

• Modular decentralized technology 

recommended for treatment

− Can be expanded as the community 

expands 

− No capital loss to overbuilding to 

meet potential future needs
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Decentralized Model:

Centralized Model:



Solution 3: Viable Onsite Treatment

• Any homes outside of an 
identified cluster need viable 
onsite wastewater treatment 
options

− Homes with suitable soil conditions 
can use septic tanks

− Homes with unsuitable soil 
conditions require more 
advanced treatment

• Work is ongoing at USA and 
beyond

− Developing affordable onsite 
solutions

− Performing life-cycle cost analysis
− Regulatory changes
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Good Better Best

Treatment Type Price Treatment Type Price Treatment Type Price

Single-Pass 

Media Filter

$ Moving Bed 

Biofilm Reactor 

(MBBR)

$$$ Membrane 

Bioreactor 

(MBR)

$$$$

Extended 

Aeration 

Activated Sludge

$$ Fixed Bed 

Biofilm Reactor 

(FBBR)

$$ Recirculating 

Media Filter

$$$$

Constructed 

Wetlands

$ Sequencing 

Batch Reactor 

(SBR)

$$



Step 5: Planning potential pipe networks
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Step 6: Developing cost estimates for 

population clusters
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Soil Rating, Service Area, and Population 

Cluster Maps
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Service Area and Associated Population 

Cluster Maps

19



Benefits of Implementing the 3-Part Plan
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Investments made 

in wastewater 

infrastructure

Job creation for 

design, construction, 

and operation

Economic stimulation 

via materials purchase

New businesses open 

in areas with vital 

infrastructure

Further job creation 

increases spending 

in the area

Higher quality of life 

attracts new residents 

and businesses

Improved community 

and environmental health



Conclusions

• The Alabama Black Belt is a rural, disadvantaged region with 
limited wastewater infrastructure and high rates of failed 
septic tanks and straight pipe usage

• The 3-part plan of wastewater solutions for the region 
includes upgrading and expanding centralized sewers, 
establishing decentralized cluster systems, and finding 
appropriate onsite wastewater solutions for areas with low 
population density

• Methods for performing wastewater needs assessments 
include soils mapping, identifying existing municipal sewer 
systems, identifying population clusters, identifying best fit 
solutions, planning potential pipe networks, and developing 
cost estimates for population clusters

• Implementing wastewater solutions can improve economic, 
environmental, and community health
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For More Information

Dr. Kevin White

kwhite@southalabama.edu

Lacey Christian

laceychristian@southalabama.edu

http://ruralwastewater.southalabama.edu/
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Thank You!


	Slide 1: Assessment of Wastewater Needs in the Alabama Black Belt
	Slide 2: Speaker Introduction
	Slide 3: Objectives
	Slide 4: Project Area: The Alabama Black Belt
	Slide 5: Barriers to Equitable Sanitation in the Alabama Black Belt
	Slide 6: Consequences of Regional Barriers -  Limited Infrastructure
	Slide 7: Consequences of Regional Barriers -  Straight Pipes
	Slide 8: 3-Part Plan 
	Slide 9: Developing Solutions: Wastewater Needs Assessments
	Slide 10: Step 1: Soils Mapping
	Slide 11: Step 2: Identifying existing municipal sewer systems
	Slide 12: Step 3: Identifying population clusters
	Slide 13: Solution 1: Tie-In Clusters
	Slide 14: Solution 2: Decentralized Clusters
	Slide 15: Solution 3: Viable Onsite Treatment
	Slide 16: Step 5: Planning potential pipe networks
	Slide 17: Step 6: Developing cost estimates for population clusters
	Slide 18: Soil Rating, Service Area, and Population Cluster Maps
	Slide 19: Service Area and Associated Population Cluster Maps
	Slide 20: Benefits of Implementing the 3-Part Plan
	Slide 21: Conclusions
	Slide 22: For More Information

