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Overall Energy Consumption
Energy use can account for as much as 10% of a local government’s annual 

operating budget

A significant amount of this municipal energy use occurs at water and  WWTP’s

energy used by water and wastewater utilities accounts for 35% of typical U.S. 

municipal energy budgets 

Electricity use accounts for 25–40 % of the operating budgets for wastewater utilities 

Water and wastewater systems account for approximately 3–4% of energy 

use in the US 



Aeration is expensive to operate

Up to 65% of total energy consumption can be aeration

Trying to aerate and mix with same equipment can cost

Treatment Plant is one of the top energy consumers in town



Where is it used?
EQ Basins

Aeration Basins

Aerobic Digesters

Lagoons

Others?



What are we trying to accomplish?

Oxygen for BOD Removal
Oxygen for Ammonia Removal

Odor Control

Mixing

Degassing



Energy Audits and Energy Reduction Grants
Contact local wastewater trade 

associations:  Suggestions? Hire an independent contractor 

to audit

Contact your electrical service provider. Have you done this?



Possible Audit Avenue with FirstEnergy



Duke Smart $aver



Start with the easiest first...EQ Basins
Flow Equalization Basins 

(EQ Basins)

Not looking for full treatment

Often overlooked

Same technology and equipment 

as aeration basin

Should Focus on 

mixing 

Degassing for Algae 

Control



How much Oxygen
Pounds of Oxygen to Remove BOD and Ammonia

1.0-1.2 Pounds of Oxygen per Pound of BOD

4.6 Pounds of Oxygen per Pound of 

Ammonia

Many factors contribute, such as sludge age, temp., etc.



Oxygen requirement example .200 MGD plant
Aerator Loading = Flow(MGD)x mg/l x 8.34

BOD = .200 MGD x 350 mg/l x 8.34 = 584 lbs/BOD

BOD = 1.2 lbs O2 x 584 lbs = 700 lbs of O2/Day

Ammonia = .200 MGD x 35 mg/l x 8.34 = 58 lbs/Ammonia

Ammonia = 4.6 lbs O2 x 58 lbs = 267 lbs of O2/Day



Oxygen requirement example .200 MGD plant

Aerator Loading = Flow(MGD)x mg/l x 8.34

700 lbs O2 BOD + 267 lbs O2 Ammonia = 967 lbs O2/day

967 lbs O2/day / 24 hours = 41 pounds O2 per Hour



Standard Oxygen Transfer Efficiency (SOTE)
Conducted in a 

ASCE Certified Lab

Chemicals used to deplete 

O2 from clean water

Aeration turned on and O2 recharge 

monitored by multiple probes

Gives industry standard to compare 

different types of aeration



Testing Facility for Oxygen Transfer



Standard Oxygen Transfer Efficiency (SOTE) Ranges
1.5 to 10 lbs O2/BHP-Hour

Mechanical Surface Aerators

Coarse Bubble Diffusers

Jet Aerators/Aspirators

Fine Bubble Diffusers



Mechanical Surface Mounted Aerators
Splash 

Aerator

Surface Mixer Aerator

Mix water well  horizontally, lower SOTE



Mechanical Surface Mounted Aerators
Bradley ProFusion with Floats 

and Sphere

Bradley ProFusion Removable Core

Deep water mixing, bubble contact chamber



Coarse Bubble Diffusers

Good at Mixing, 

Fair SOTE



Fine Bubble Diffusers

FAir Mixing, good SOTE



Distance can hurt, Place the energy where it is needed



Oxygen is important, but so is mixing
Keep solids in suspension

Odor control

Bring oxygen, pollutants 

and bugs together

Decrease short-

circuiting

Must Consider vertical and Horizontal Mixing



Different bubbles different jobs

Moves Water, 

Coarse Bubbles

Transfers Gas, 

Fine Bubbles



Combining technologies for improved efficiencies

Blade + 

Diffusers

Fine + 

Coarse 

Bubble Fine bubble 

blade + jet prop

http://www.youtube.com/watch?v=sWR8tHj2tWE
http://www.youtube.com/watch?v=sWR8tHj2tWE


Lagoons have unique needs & 5 common issues
Short-Circuiting

Insufficient Horizontal 

and vertical mixing

Excessive Sludge

Highly Fluctuating O2 Levels

Excessive Algae



Short-Circuiting

Large area to cover, 

placement critical

Horizontally 

Push Water Hydraulic 

Curtain

Need to utilize 

entire lagoon



Insufficient Horizontal & Vertical Mixing
Large area to cover, placement critical

Must mix vertically and Horizontally in one motion while 

adding O2

Diffusers would need to cover large area

Mechanical Surface Aerator/Mixer must have ability to vertically mix



Excessive Sludge, mmmm
No solids handling like mechanical plant

Contributes to short-circuiting, BOD and capacity

Water and O2 needs to flow over sudge layer for toxin flushing to digest

Can foul diffusers for loss of efficiencies



Highly fluctuating O2 levels

Algae can be the cause

Needs to be evenly distributed over a large area

Needs to be balanced for a healthy ecosystem



Excessive Algae
Algae can produce free O2

70% of Earth’s O2 is produced by Algae...NICE!

Algae needs to be controlled to prevent pH, TSS and BOD issues

Mixing and Aeration can degas the CO2 and break the 

thermocline for Algae Control

Water must be aggressively agitated for degassing



Other Alternatives that could help
Improved Headworks to remove extra organics

SCADA System for better control

Additional monitoring points throughout

Variable Frequency Drives

Consistent Maintenance plan

Other 

suggestions?

MBBR requires less mixing power



Bradley Lagoon Enhancement Products

Bradley Aeration/Mixing

AUC Mechanical Treatment Plants

Aquionics UV Disinfection

Rehau Municipex Water Distribution

eOne Grinder Pump Collection


