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The Integrated Farming System, and 
the Integrated Biomass System are 

both a collection of processes.  
These processes, when put in a specific order, are able 
to: 

treat agricultural and livestock wastes, 

create byproducts that can save money 
spent on feeds and fertilizers, 

create other crops that can be sold for 
profit.



Introduce those principles

Put into the context of the IFS and IBS 

Reinforced them through examples and 
illustrations

In order to present these systems to you, 
there are first some basic scientific  
principles that we must all understand...

In this presentation, we will:



Waste: will be analyzed and deconstructed to illustrate 
that: 

in nature, there is no such thing as waste.

How is it, then, that we create so much?



Science 101

The most important thing to understand about nature,
is that mater is neither created or destroyed.  

With respect to matter, this planet is basically a closed 
system.  Very little new matter enters the earth, and very little 
matter escapes.

Because of this, nature has established certain relationships 
between various organisms within the context of their 
ecosystems such that one organisms waste is another 
organisms food.



What we mean by Nature is a 
system that is composed of 5 
kingdoms, and a lot of water 
and minerals.  These 
kingdoms will sometimes be 
listed here in this presentation.
(just in case you forget)

There is no such thing, in Nature, as Waste.

The way that Nature 
safeguards the 
elimination of and use of 
waste is by having one 
kingdom eat the waste of 
another; and then produce 
waste that is eaten by yet 
another kingdom.

This provides the 
architecture for 
cycles in nature.
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Carbon Cycle



Nitrogen Cycle



Water Cycle



How much 
water do 
we really 

have?



The laws of nature dictate the 
existence of sufficient resources 

available, within any given 
community, to provide for the basic 

needs of that community.  



At this point in history, and 
despite our technological 

prowess, these resources are 
often unavailable.  This is 
because the processes by 
which goods are created, 

marketed, and made available 
to the consumer, are organized 
around the principal of waste.  



Until the machinery of production 
(as well as we as individuals) 

become organized around putting 
those resources to use, the task of 

meeting the basic needs of our 
community, from within our 

community, becomes impossible.



Waste:



Waste:



Sugar/Alcohol Industry – current 
waste, vinasa, can produce 4-5 times 
more biogas than animal waste.

Livestock and Dairy Industries

Palm Oil/Coconut Oil Industries – 
current system kills valuable nutrients 
from the waste stream.



A Nation with a Smart System?
China.

In this case, river water is diverted 
and stored in deep ponds for the 
polyculture of fish and macrophytes.  
Crops are integrated on adjacent 
raised beds.

By contrast, many systems in 
‘developed’ countries are built as an 
afterthought, and as such are both 
shortsighted and costly.

Natural anaerobic and aerobic 
processes, used here in unison, obtain 
maximum yields of crops while 
treating the lovestock manure up to 
100%.



Keep an eye out for this example.  
Later in this presentation, I will take you through each 
stage of this amazing process...



Waste Shifting.

Lets now go through this process step by step, to see how 
waste can be transformed  using the Integrated Farming 
System (IFS) or Integrated Biomass System (IBS), 
modeled on actual processes in nature.

Isolated processes within the IFS and IBS systems are 
used in conventional “waste” treatment.  They are 
approved for use individually, and because they are also 
used individually, “wastes” are created and no auxiliary 
value is produced as a by-product.  

Because the processes are isolated, they are not able to 
feed each other (revisit kingdoms to right of screen).  As a 
result, the resources needed to sustain this system, all of 
which must be purchased, create added expense.



All processes 
used and 
approved by 
conventional 
“waste” 
treatment 
practices.



These two 
stages are the 
last two (untill 
the harvest) in 
which IFS and 
IBS systems 
share process 
components.



Integrated Farming System
Collection

Digester

Sedimentation 
Basin

Oxidation 
Basin

Pond

Irrigation

Harvest



Collection – gathering all materials

Digestion – anaerobic (no oxygen) process in which 
microorganisms and bacteria break down animal (including 
human) waste.  Methane is created for use as energy. BOD 
reduction – 60%

Sedimentation – process by which heavy organic particles are 
allowed to settle, allowing more thoughroughly digested (and 
therefore lighter) particles to continue to the next process, while 
the other sediments continue to break down into sludge.

Aeration – process by which oxygen is mechanically aspirated 
into the water to aid in the metabolic process of aerobic 
microorganisms (algae and fungi) and bacteria. BOD red. – 30%

Pond – aerated water and nutrients (waste products of 
microorganisms and bacteria) are eaten by plants and animals, 
which can then be harvested for food.  Remaining BOD reduction 
of 10%.

Irrigation – nutrient balanced water can be added to crops 
directly, saving water.

Harvest – crops are harvested and sold.

Integrated Farming System



Integrated Biomass System

Collection

Digester

Sedimentation 
Basin

Sludge

Soil Amendment

Earthworms

Mushrooms

Feed

Harvest



Integrated Biomass 
System
Collection – gathering all materials
Digestion 
Sedimentation

Sludge – a very important key to unlocking the productivity of 
this system.  Sludge has been retained in an anoxic environment 
where continued anaerobic digestion has been occurring for 6 
Months to 1 year (typical average retention time of the material). 
 It has no pathogenic content, stable nutrients that will not ‘burn’ 
crops if used directly as a soil amendment or fungus substrate, 
and a good environment for the cultivation of earthworms.

 Sludge By-Products – 
1. nutrient balanced and stable soil 

amendment (decreasing the need for 
fertilizers), 

2. an ideal substrate for mushroom 
culture (which can be used as a feed 
amendment), 

3. a perfect environment for the 
cultivation of earthworms (used as high 
protein feed supplement).

 Consumer / Producers – in any 
waste system, animal waster (including 
night soil) play an important role 
creating ecological, economical, and 
productivity feedback loops.  



Whose poop is 
the best?



Whose Poop is the Best?

The pig would blush, and politely say,
 “why, it’s mine, I believe”.

The chicken would cluck at the pig, rudely 
and insist her droppings best.

“My well meaning friends are gravely mistaken,” the 
cow would say, “my meadow muffins clearly blow 
their puny contributions out of the contest.”



Whose Poop is the Best?



Whose Poop is the Best?

14 parts 
Carbon 

1 part 
Nitrogen

25 parts 
Carbon 

1 part 
Nitrogen

5 parts 
Carbon 1 
part 
Nitrogen



Whose Poop is the Best?
Cattle manure has a C/N ratio of 25:1, with little nitrogen in the form 
of hippuric acid, which makes the manure rot  slowly.  A cow can 
produce 5,400 kg of feces and 3,600 kg of urine yearly, but takes a lot 
of land for fodder.  It is also not suitable for pen culture.

Chicken has a C/N ratio of 5:1, which rots quickly, but with plenty 
of nitrogen in the form of uric acid that cannot be absorbed 
directly by plants.  So chicken manure is more effective after 
fermentation.   A chicken can only produce 5-6 kg of manure 
yearly, but the quantity raised is significant, and so is the total 
amount of manure in the world.  

Pig manure has a C/N ratio of 14:1, decomposes quickly, and also 
has good proportions of potassium & phosphorus.  Its urine 
contains nitrogen in the form of urea that also decomposes 
easily.  As a fertilizer, It is better than cattle or chicken manure.  
A 50-kg pig can produce 10 kg of manure a day, or 20% of its 
body weight.  In the 8 months from birth to slaughter, a pig 
produces 1,000 kg of feces and 1,200 kgof urine, and is raised in 
pens on a large scale for both fresh meat and manufactured 
goods.



Whose Poop is the Best?



(end part 1) 

?
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