
When nature's inspiration 
meets human innovation 
anything is possible. 
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A revolutionary new single point 
integrated waste management 
system.

Living Planet Solutions is pleased to present;



Simplicity is 
Elegance.
At the fundamental level, there are only a handful of mechanisms responsible for the breakdown 
and recycling of all waste. 

So it seems reasonable that there should be a way to design a single system that can optimize 
these mechanisms in such a way that, regardless of the feedstock, a user simply disposes of waste in 
one end and gets clean water and recycled nutrient out the other. 

No extra steps, nothing to add, nothing to monitor, nothing to change. It should be reliable with 
few moving parts and should be able to do it fast, without unpleasant hassle, or odor.

A system that minimizes and optimizes energy inputs, while also eliminating the need for multiple 
processes, additional equipment, and costly maintenance. A single solution for everything from 
sewage treatment to composting to livestock mortality disposal.

A system equally at home in the municipal yard, or your backyard. 

O.O.R.B.S. is that system!



What is O.O.R.B.S??

Oxygenated

Organic

Refuse 

Bioremediation

System

O.O.R.B.S. is a revolutionary new technology that eliminates the 
need for separate systems for different waste streams while 
drastically reducing treatment costs and simplifying the process. 

The system was originally designed to meet the demanding 
challenges of odor free, rapid kitchen scrap composting. From meat, 
bones, and eggshells to coffee filters and avocado pits, it needed to 
handle wildly varying feedstocks with the different densities, sizes, 
and properties that make pumping and filtration practically 
impossible, and it needed to do it fast!

The result was a unique patent pending design that integrates all of 
the processes required for effective bioremediation into a single 
ultra-efficient, low cost, easy to use, odor free system that is 
virtually maintenance free. Ultimately, the ideal solution to any 
organic waste management need.

And the keys to all this?  Oxygen, waterfalls and a thunderstorm!



Let Nature Be Your Teacher

What are the natural processes that govern decomposition? When designing a waste remediation system, this 
should be your first question. However, as with all things in nature, the answer is never simple, but we can 
generally divide the mechanisms for decomposition into two groups. Anaerobic (anoxic) and aerobic.



It’s All About Oxygen

 Average Electricity costs to run a blower full speed for 24hrs/day for a 1 MG aeration basin:
 (200 hp) x 0.746 x $0.10/kWh x 24 = $358per day
 $358 per day x 30 days = $10,740 per month

Although it is common practice to use anaerobic decomposition to treat 
organic waste, from the perspective of effectiveness, speed, footprint, and 
odor suppression, aerobic digestion is easily the preferred method. This is 
especially true for items like food and agricultural waste. However, the 
practicality of actively aerated digestion has, until now, been greatly 
hampered by the high costs and complexity associated with existing systems. 
For this reason, actively aerated remediation techniques have only been 
viable for industrial applications such as sewage treatment. So, to better 
understand the scope of the problem, we will compare O.O.R.B.S. with 
current wastewater aeration systems.

The heart of this problem, and the reason for such high costs, is the issue of the poor rate of oxygen transfer 
into water and the subsequent poor aeration efficiency or AE.

 Aeration is the most energy-intensive operation in wastewater 
treatment, amounting to 45-75% of plant energy costs.  

Rosso D1, Stenstrom MK, Larson LE. Water Sci Technol. 2008;57(7):973-8. doi: 10.2166/wst.2008.218.



We Need a Better Way

Aeration systems normally perform two functions in waste treatment processes, namely, oxygen transfer and 
mixing. Of the two, the mass of oxygen transferred per unit of power input is typically the more significant 
efficiency parameter. It defines the amount of energy required to treat the wastewater, which as noted earlier can 
be as much as 75% of the total energy cost, and is usually expressed as SOTE.

From this perspective, fine pore diffusion is considered to be amongst the most efficient methods currently 
available, as the bubble size provides both good surface area and residence time. Despite this fact, fine pore, 
full floor coverage aeration systems may have a clean water efficiency of only 6 to 7.5% SOTE/m.
Additionally, these systems have several drawbacks: Aside from high initial costs, they have substantial 
maintenance costs. This is because they rely on pushing air through a porous media that adds backpressure 
referred to as DWP, Dynamic wet pressure, and is prone to clogging requiring frequent cleaning and replacement.

Coarse diffusers solve these issues by using large inlets that are less likely to clog, but the resultant bubble size 
has far less surface area and residence time. By contrast, coarse diffusers usually do not provide better than 
3%/m SOTE. However, these same properties tend to make coarse bubbles better for mixing applications.

 SOTE – Oxygen transfer efficiency in standard conditions in clean water



The chart to the left 
shows efficiencies for 
various aeration devices.
The left most column is 
the clean water aeration 
efficiency or SAE 
measured as kg of oxygen 
per kilowatt hour.
The next two columns 
show process water 
efficiency, at 2 mg/L DO, 
Dissolved Oxygen, 
concentration. Two 
columns are needed since 
the efficiency of fine pore 
and fine bubble devices
will vary with solids 
retention time (SRT).



patent pending diffuser assembly where the stream is forced to bifurcate forming standing vortices along its flanks 
without obstructing the flow. This process breaks apart and “captures” the coarse air 
bubbles as they flow through, locking them in for prolonged periods. During this time 
the air bubbles are being squeezed smaller and smaller as the gasses are forced to 
dissolve into the water. The result is a liquid that is supersaturated with oxygen. 
Eventually, this liquid is pulled into the fast-moving central rising column where it is 

The O.O.R.B.S. Solution
A thunderstorm into a waterfall

In essence, O.O.R.B.S is a system for harnessing the powerful mixing properties that 
govern storm clouds and waterfalls for use in fluids mixing. Using the same principles 
behind the formation of massive mushroom shaped storm clouds, O.O.R.B.S. works by 
first injecting air through a single large diameter orifice near the bottom of the system. 
This creates an unstable stratification which results in the formation of a low-pressure 
column of rising air and liquid. The column then flows unobstructed through O.OR.B.S. 

released into the main reactor. The resulting pressure drop 
causes oxygen to nucleate onto any solids in the reactor in 
much the same way raindrops are seeded. A similar process takes place near the bottom 
of waterfalls where small bubbles of air can be seen clinging to the surface of submerged 
rocks.
The result of all of this is incredible efficiency with SOTE/m approaching 30%.



Coarse Bubble 

Diffusion

Fine pore diffusion 

Nucleation with the 

O.O.R.B.S. system

Relative Horsepower to deliver air for 
fine bubble diffusion 

Typically 125-175hp
for 0.5 MGD @ 2 mg/L DO concentration

Relative Horsepower to 
deliver air for coarse bubble diffusion 

Typically 150-350hp
for 0.5 MGD @ 2 mg/L DO concentration

Typically 50-75hp 
for 0.5 MGD @ 2mg/L DO concentration 
Can be optimized to be < 35hp if conditions allow 
(pneumatics, etc.)

Relative Horsepower to deliver air for 
nucleation in the O.O.R.B.System

• Comparatively low AE
• Low maintenance costs
• Decent mixing properties
• Low DWP, generally only 5 to 

10 mbar

• Comparatively high AE
• High maintenance costs
• Typically inefficient for mixing
• DWPs from 15 to as high as 

45 mbar

• Extremely high AE
• Extremely low maintenance costs
• Strong chaotic mixing properties
• Virtually impossible to clog
• Low DWP, generally only 5 mbar

Apples to Apples



These savings can easily be achieved without any major changes to the 
existing plant infrastructure by simply changing the existing diffusers for 
O.O.R.B.S. nucleating diffusers. However, the savings offered by the 
O.O.R.B.System go far beyond the AE of its diffuser by optimizing the efficiency of the entire system. 

If we look at the 2015 cost breakdown for Ashbridges Bay, we can see that utilities only accounted for 29% of 
total costs, and although it is one of the single most expensive costs, our 60% estimate means the energy cost 
for aeration only accounts for roughly 17% of the total costs. The total 2015 cost for treatment was a 
whopping $56,350,540! This high number is due in large part to the incredible degree of complexity and 
suboptimal use of energy inputs.

 The Ashbridges Bay Wastewater Treatment Plant publishes 
comprehensive annual cost reports and according to the 2015 
annual report total electrical energy consumption for 2015 was 
131M kWh at the cost of $12.5M. Assuming 60% was used for aeration, 
we get an annual aeration cost of $7.5M. This means that by 
simply switching from fine pore diffusers to the O.O.R.B.S. 
diffuser, the plant could potentially save approx. $5M/year!

Optimizing Efficiency

Ashbridges Bay Treatment Plant Operating Cost Breakdown for 2015

By looking at the operational costs for a single wastewater plant, it quickly becomes 
easy to see the incredible difference O.O.R.B.S can make to the energy costs for 
aeration.



Why so complicated?

Process Flow Diagram for Ashbridges Bay Wastewater Treatment Plant

By looking at a process flow 
diagram for a single wastewater 
treatment plant, we can begin to 
get some idea of the staggering 
degree of complexity needed for 
sewage treatment using existing 
techniques.

However, what’s not seen here 
are the myriad of pumping 
systems, filters, monitoring 
equipment, odor controls, 
maintenance equipment, or 
scores of highly trained staff 
necessary for this finely tuned 
Rube Goldberg device to 
function.

O.O.R.B.S. takes a different path.



Energy Conservation- It’s The Law!
Although optimizing aeration was the primary concern when creating the 
O.O.R.B.System, it was also designed to maximize efficiency by leveraging every drop of 
energy put into the system to maximum effect. 

The reason aeration is so energy intensive is not because 
the act of dissolving air into water itself requires substantial
energy, but because you need to get that air down into the
water. This effectively means you have to lift the entire 
column of water above your air inlet by the displacement 
of the incoming air. But if viewed from the right 
perspective, this can actually be extremely useful.

This comes back to one of the most fundamental concepts
in all of physics; The first law of thermodynamics. Once 
energy enters a system, it does not get “used up” but instead 
converts from one form of energy to another until it has 
either escaped or has degraded to a form that is not useable 
(heat). This is an important concept because understanding
this fact means you can use it to your advantage.



Give me a lever long enough, and I shall 
move the world. -Archimedes

By thinking of energy as flowing through the system (in this case, it actually is) we can 
direct the same energy input to do work over and over again, cycling it between kinetic 
and potential energy until it is no longer useable. Additionally, by having it act over 
distance and time, we can leverage a small flow of energy to do BIG jobs: from 
aggressive agitation and mixing, to solids separation, to fluids pumping, to maintaining 
system fluid levels. 

This means that by leveraging the energy provided by the act of aeration, we eliminate 
the need for other pumps, chemicals, mixers, grinders, or moving parts of any kind 
(beyond shut offs, flow regulation valves and test equipment of course). Despite this lack 
of complexity, O.O.R.B.S. is unparalleled in its ability to strongly agitate and mix the 
reactor chamber. So much so that the action can be used to actively grind down solids 
allowing for feedstock of almost any shape and size while eliminating the need to 
pre-process. If it fits in the inlet, you're good to go!

The simplicity of the system also makes it incredibly reliable. The air blower is the only 
moving part, there are no filters to clog or gates to jam, and with so few components, the system can go years 
without maintenance. Additionally, due to the unique fluid properties created by the O.O.R.B.S. diffuser, it is also 
robust against fluctuations in PH and is little bothered by the specific nutrient ratios of the mixed liquor. This is a 
system that really does run itself, drastically reducing the cost of all facets of operation. 



A Marvel of
Fluid Dynamics

Here we see one possible configuration for the O.O.R.B.System. As 
seen here, it can perform all of the primary, secondary, and 
tertiary functions of an entire activated sludge facility, completely 
free of odor, using a single blower!

As configured, the system allows for plug flow operation. The act 
of adding new influent causes a pressure wave to travel through 
the system, moving the mixed liquor through different treatment 
stages. The only additional components are the ozone generator 
and UV sterilizer for disinfection purposes. We recommend this 
combination for a variety of efficiency reasons, not the least of 
which is increased flocculation and the formation of Fenton’s 
reagent.

This setup can effectively perform most of the functions seen in 
the earlier Ashbridges Process Flow Diagram while eliminating the 
need for the others (such as the dewatering centrifuge as 
O.O.R.B.S. forms pellets that do not need such extensive 
dewatering methods). The net result is an incredible overall 
reduction in treatment costs.



A Penny Saved
Now we can take a piece by piece examination of 
waste treatment costs and see just how much an 
O.O.R.B.S. based system can save.

After aeration, the next most obvious cost savings 
relates to the substantial decrease in staffing costs. A 
basic comparison of O.O.R.B.S. to the Ashbridges Bay 
Plant suggests that the staffing costs for a comparable  
O.O.R.B.S. based treatment plant would be roughly half 
that of the Ashbridges Bay Plant. That’s roughly $8M a 
year!

A further review of the 2015 report suggests maintenance must also account for a substantial amount of the 
costs for the year. The report appears to give a quite comprehensive overview of this maintenance, and the 
details can be found at http://www1.toronto.ca/City%20Of%20Toronto/Toronto%20Water/Files/pdf/W/wwtp-ashbridges-bay-annual-report-2015.pdf. It reveals that the 
majority of these costs relate to issues with the myriad of pumps, blowers, screens, motors, drums, fans, and 
other equipment that are simply not needed in an O.O.R.B.S. system. However, it is harder to quantify the savings 
as the specific costs of the reported maintenance are not given, but it is reasonable to assume that large 
portions of services and rent, machine & equipment parts, new equipment, and other materials & supplies are 
directly related to maintenance. When taken together with the reduced utility costs associated with less 
equipment we can reasonably assume savings upwards of $10M a year!

http://www1.toronto.ca/City Of Toronto/Toronto Water/Files/pdf/W/wwtp-ashbridges-bay-annual-report-2015.pdf


Cost of Chemicals

 Ferrous chloride consumption during 2015 was approximately 1,918 tonne as Fe at a cost of $720.00 per 
tonne Fe for a total cost of $1.38M

 The polymer consumption for biosolids dewatering during 2015 was approximately 540,000 kg at a cost of 
$3,090.00 per tonne for a total cost of $1.67M

 Polymer consumption for WAS thickening during 2015 was approximately 170,250 kg at a cost of $4,160.00 
per tonne for a total cost of $.7M

 Sodium Hypochlorite for Disinfection and Odour Control during 2015 was approximately 1.70 ML at a cost 
of $127.80 per 1,000L for a total cost of $217,260.00

The use of “chemicals” in remediation systems is a controversial one. This controversy is mostly due to a lack 
of understanding and fear of the unknown, but it does remain true that certain chemicals used in wastewater 
treatment can pose a risk to the very environments they are trying to protect. This risk represents a cost in its 
own right. Although it is true that the risk cost can usually be mitigated through proper management, when 
taken together with the monetary cost of these chemicals, it becomes harder for the benefits to outweigh the 
costs.

Just these four chemicals cost the Ashbridges Bay Treatment Plant roughly $4M a year. This cost would be 
significantly reduced in an O.O.R.B.System, and in some cases, it could be eliminated. However, this does not 
include the value of the reduced risk and increased goodwill that comes with more “natural” systems. Given the 
option, reducing dependence on “chemicals” will always be the smart choice. 



The Elephant In the Air
Everyone wants to leave the world a better place. We all know 
the importance of mitigating the damage our waste products 
do to our environment. Composting, recycling, and wastewater 
plants receive widespread support and praise, but no one 
wants one in their neighborhood.

Quite often the biggest challenge a treatment plant faces isn’t 
effective treatment; it’s odor control. The number one 
complaint met by both wastewater and composting facilities is 
odor related. This one factor can make or break a facility, 
leading to public backlash, expensive fines, or even complete 
termination of operations.

Although many odor management methods exist, each has its 
benefits and limitations. Ultimately, the best option is to not 
create the odor in the first place. The key to this is adequate 
aeration, but until now the cost and complexity required to 
deliver enough oxygen, throughout the entire system, to 
ensure odor-free operation meant that there was always some 
odor production.

O.O.R.B.S. changes all this, making odor free operation a viable 
reality!

Odor gas collection & tmt Options:

• place covers on unit processes such as primary & secondary clarifiers, 
trickling filters,... Cover costs generally range from $12-$80 per ft2 surface 
area depending on type fixed roof cover for primary clarifiers $12/ft2 in 
Orange County, CA

• carbon adsorption gas tmt costs (73 GAC suppliers in US, about 6 sell 
complete systems): 10,000 scfm flow and 100 ppmv inlet conc, capital cost 
$475K, O&M $250K/yr 250-cfm flow capital $20K and O&M $148K/yr

• wet scrubbers with oxidants (hydrogen peroxide, chlorine, ozone, potassium 
permanganate)

• spray chambers (usu. 50-75’ tall, 200 cfm air/ft2) or packed towers (17’ 
packing, 30’ total height, ~300 cfm air/ft2) high chemical cost, difficult 
maintenance & frequent attention needed, safety hazards cost about $0.70 
/ 10,000 cfm

• catalytic oxidation - waste gas contacts catalyst bed to allow rapid reactions 
at 700-900°F. S compounds deactivate certain types of catalyst materials; 
life of catalyst 2-5 yrs; not common in WWTPs; capital cost for 250 cfm 
system of $55K and O&M of $20K/yr

• Biofilters: packed bed of media on which the biomass grows: low energy 
costs compared to other methods; only enough power to overcome 2-3" 
head loss cost: 10,000 cfm, H2S 20 ppm in & <1 ppm out; $97.3K capital, 
$7.9K/yr O&M (1990) cost: $0.10 / 10,000 cfm ; capital for 250-cfm system 
$34K, $7200 /yr O&M cost: capital $17-$69 / cfm for a 25K-cfm system, 
$10-$40 / cfm for a 75K-cfm system

http://www.colorado.edu/engineering/civil/CVEN4434/resources/costs.html



The Bottom Line:

 The system is both scalable and modular, allowing for expansion, and widespread distribution

 It is self contained both decreasing environmental impact and increasing accessibility

 The high abundance of oxygen means maximum rate of BOD and COD reduction

 Treatment times are limited only by metabolic rates and f/m ratios

 Septic conditions are nearly impossible ensuring truly odor free operation.

 O.O.R.R.B.S. transfers energy to fluid, maximizes efficiency.

 Efficient and effective enough to make active aeration viable for ANY feedstock or application.

 Simplicity of design minimizes capital and O&M costs to a degree that places it in reach of individual households as an 
alternative to septic, or for food waste recycling.

Our primary comparison of O.O.R.B.S. to the Ashbridges Bay Plant reveals that there is enormous 
potential to drastically reduce the cost of wastewater treatment. Based on our review of their 2015 report, an 
O.O.R.B.S. based system could realistically reduce the cost of treatment from approx. $265 per million liters to 
approx. $170 per million liters, saving Ashbridges roughly $20M a year!

But the simple fact is this is only a part of the story. The entire comparison only reveals the benefits of O.O.R.B.S. 
as a wastewater treatment system, but it is more than that. O.O.R.B.S. is a single point, completely integrated 
waste management system, and this has some truly unique advantages:

These unique properties mean that the system can easily be applied to a wide range of other applications that 
previously could not be actively aerated; usually by just changing the bacterial culture to suit the purpose at hand. 
From kitchen scrap composting to soil remediation, the future potential and applications are nearly limitless, and 
exploring them is best saved for another presentation.



So how does O.O.R.B.S. stack up?



To find out more contact us at
Info@Living-Planet.ca

or check out our website at
www.Living-Planet.ca

mailto:Info@Living-Planet.ca
http://www.living-planet.ca/

