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Most small towns, all over the world, utilize lagoons for treating their wastewater.  
Many rural industries also utilize lagoons for storm-water and wastewater 
treatment.  While industrial plants may be able to pay for activated sludge 
treatment of one design or another, small municipalities simply do not have a 
choice in treating their small populations’ wastes.  If the town’s population is not 
growing, the costs imposed for maintaining a wastewater plant are just not viable 
on a rural community’s, often, declining budget.  The ongoing costs of trained 
personnel, electricity, and plant maintenance for a wastewater plant is just too 
high for communities with limited budgets. 
 
Waste lagoon systems can also be costly to operate.  They still require at least 
one certified person to oversee the lagoon(s) and, if the system uses mechanical 
aeration, the cost of electricity is an expenditure that grows annually.  But, over 
time, the highest cost in maintaining a compliant waste lagoon, or system, is de-
sludging the collected waste in the system.  No matter if the lagoon(s) are 
facultative (no mechanical aeration), or aerated, sludge will build up in the 
lagoon, eventually requiring removal.  Not considering the erosion of lagoon 
levee soil, the amount of actual inorganic sludge entering a waste lagoon through 
normal daily use averages approximately 5% to 10%, unless the collection 
system has been compromised.  The rest of the sludge in that lagoon is organic 
– waste material that should have been consumed by the micro fauna in the 
lagoon.  It is common for the stakeholder of the lagoon system to wait until the 
water leaving the lagoon falls out of compliance with local environmental 
regulations before they become concerned with their lagoon. By that time the 
situation has become dire, and if the compliance excursion is not quickly 
addressed, they are faced with heavy monthly fines.  
 
Historically, the only way that the stakeholder can guarantee their waste lagoon 
does not eventually fall out of compliance, or become too full of sludge, is to 
dredge or vacuum the sludge from the system.  Depending on the technology 
used and the owner’s location (state or country), the dredging/vacuuming 
process can cost from hundreds of thousands, to millions, of dollars per acre (.4 
hectare). 
 
Over the past 6 years a technology has been introduced which has proven to 
provide another option to the waste lagoon system owner.  It was introduced as 
simply a new way to save money with a new design of aerator.  Commonly called 
a ‘water moving aerator,’ this patented technology utilizes only 4 HP (3kW) of 
energy to supply approximately 15 lbs (7 kg) of dissolved oxygen per hour to the 
lagoon.  With hundreds of these unique aerators currently in use around the 
world, many more things are being learned about its capabilities - not the least of 



which is the aerator’s ability to actually reduce organic sludge.  The key to this 
capability is the simple fact that water is forced to move along the bottom of a 
lagoon, continuously, as long as horizontal pressure is maintained on the moving 
water.  The aerator, called a Lagoon Master, is two-thirds submerged and utilizes 
2 regenerative blowers – one for continuous water movement and the other to 
provide dissolved oxygen.  But it is primarily the water movement that is, over 
time, causing the degradation of the sludge. 
 
In the modern activated sludge plant, a clarifier is used for the secondary phase 
of sludge treatment.  No matter if it is a circular or rectangular clarifier, the key is 
the use of a constantly moving “rake” to keep the sludge (of course, due to its 
weight, sludge settles to the bottom of the clarifier) fluidized and moving.  This 
process is actually defined as “activation” of the sludge – or making certain that 
the microbes in the secondary clarifier process have continuous, food and 
oxygen.  The Lagoon Master aerator is performing the exact same process 
to the sludge on the bottom of a waste lagoon.  By constantly “rolling” water 
over the sludge, the sludge becomes fluidized (activated); thereby, allowing the 
indigenous bacteria in the sludge to degrade and digest the organic content.  
Because the aerator is injecting fine .8mm bubbles below the moving water from 
the top of the aerator, the moving water, as it falls to the bottom, actually crosses 
the oxygen plume and carries dissolved oxygen into the sludge, completing the 
last requirement for activation of the sludge. 
 
The most remarkable thing about the Lagoon Master is that it can activate the 
sludge in a 6 foot (2m) deep lagoon over an area of around 5 acres (2h), utilizing 
only 2 HP (1.5kW) of its total 4 HP (3kW) energy utilization.  While this fact has 
been contested over the years, recent satellite photographs prove the 5 acre (1h) 
figure.  See Figures 1 through 4.   
 

    
Figures 1 & 2 – The November 2011 satellite photo on the left is a 60 acre (24.3h), 5 foot (1.5m) deep 
waste lagoon system.  All inlets into the lagoon are in the upper right-hand corner of the system.  There 
are 2 partial baffles dissecting the lagoon horizontally in the center.  The photo on the right was taken in 
March 2013.  The Lagoon Master in located in to upper right hand corner of the photo, just above the 
inlets to the lagoon system.  The “grey” area in the right photo is the “area of influence” of the aerator.  
This area measures exactly 4.77 acres (1.93h). 



 

    
 
 
 

The first indication that activation of the sludge was truly taking place was a 2009 
installation in a hog lagoon in North Carolina, USA.  After the first 60 days of 
using the Lagoon Master aerator in a small ¼ acre (.1h) hog waste lagoon, the 
average sludge level was reduced by 6 inches (.15m).  More recently, in 2013, a 
12 acre (4.9h) aeration lagoon in a Warmakarri District Council New Zealand 
lagoon system, with 3 Lagoon Master aerators (installed in mid 2013), reported 
that a 2009 sludge survey of the lagoon reported it 49% full of sludge.  A new 
survey dated November 2013 reported that the sludge had been reduced to 39% 
of the total depth of the lagoon.  See Figure 5. 
 

 

Figures 3 & 4 – The same satellite photographs as above, but with the Lagoon Master’s “area of 
influence” shown.  Note the aerator in the water just to the left of the upper right corner (white spot) 
of the lagoon in the right photo.  Also note that sludge islands near the inlets have been eliminated. 

Figure 5 – Warmakarri District 
Council 12 acre (4.9h) aeration 
lagoon, top left.  At the time of 
this satellite photo in 2009 a 
lagoon survey identified a total 
sludge level to be 49% of the 
total 6.6 foot (2m) depth.  



Now that it has been identified that total sludge reduction is being experienced in 
wastewater lagoons that utilize the Lagoon Master aerator, early customers of 
the design are being asked if they are experiencing the same thing.  Affirmative 
responses are always received from those customers that have taken the time to 
make sludge measurements.  Added information is also received that provides 
other advantages experienced with the Lagoon Master, such as reductions in 
BOD, ammonia, phosphorus, fecal coliform and E. coli in effluent water quality 
samples. 
 
It’s becoming apparent that the design strategy of a new, but proven, aerator for 
waste and recreational ponds and lagoons, the Lagoon Master Water Moving 
Aerator, by slowly moving water along the bottom while aerating, is providing its 
owners more than just aeration.  Other detailed papers have been written on the 
Lagoon Master, each identifying its ability to reduce, and sometimes eliminate, 
fecal coliform and E. coli; eliminate sludge islands; reduce odors; and overall 
improve the water quality of the ponds and lagoons in which it is used.  
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