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Importance of water 
Moisture, or water, is essential to all 
living organisms. 

The optimum moisture content for 
composting is generally between 50 
and 60%. Below about 30%, 
microbial activity virtually stops. 
Moisture contents above 50% are 
critical for effective pathogen and 
weed control during the thermophilic 
stage of composting. 

Organic particles are attacked by 
microorganisms present in a water 
film surrounding these particles 
(Figure 1). If water becomes limiting, 
the water films reduce in size and 
microorganisms die of water stress. 
No water, no decomposition! 

Moisture is lost during composting 
by evaporation. This has the benefit 
of cooling the compost and can 
prevent overheating and associated 
reductions in microbial activity. 

With windrows, water can be added 

during turning with a mechanical 
windrow turner connected to the 
water supply. Where this in not 
possible, or where front-end loaders 
are used for turning, water can be 
added manually by hose, sprinklers 
or soaker hoses. 

Care must be taken to minimise 
pooling during watering by providing 
adequate drainage and water (run-
off) collection systems. Pooling 
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Figure 1. Decomposition model for solid particles in a composting system. 
Decomposition is performed by microorganisms present within the liquid film and on 
the surface of particles. At high moisture contents, the air-filled zone between the 
particles become filled with water, restricting oxygen movement, leading to the 
development of anaerobic conditions (Rynk et al., 1992). 

‘Care must be taken to 
ensure that the compost 

does not dry out too 
quickly, because 

decomposition will cease, 
resulting in a partly 

finished compost. This 
material will rapidly 

decompose and produce 
heat when re-wetted. Re-

heating in bags can 
produce odour, and bags 

can split during handling.’ 
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water is a problem because it can 
attract disease-spreading breeding 
mosquitoes and other insects. 

Where possible, collected water 
(containing valuable nutrients) 
should be re-used to maintain good 
levels of moisture in the compost, in 
the process of avoiding discharge 
into the water table. 

Significant moisture loss can occur in 
aerated static piles and in in-vessel 
systems too, particularly when air is 
forced into the material with a 
blower. 

The feedstock around the ventilation 
pipe can dry out and cease being 
decomposed if the moisture content 
falls below 30%. 

To minimise excessive drying around 
ventilation pipes, a combination and 
blowing (positive) and sucking 
(negative) aeration modes have been 
used successfully. 

The sucking aeration mode 
encourages moisture movement 
toward the ventilation pipe, thereby 
encouraging decomposition to occur. 

Excess moisture causes 
anaerobic conditions and 
odours 

As moisture content increases, the 
thickness of the layer of water 
surrounding each compost particle 
increases (Figure 1). Secondly, water 
fills the smallest pores (the space 
between particles) first, creating 
water filled zones between particles. 

The decomposition of organic matter 
occurs at the interface between this 
water layer and the surface of the 
particle. Oxygen diffusion into the 
film of water around particles is 

sufficient to meet the needs of 
aerobic microorganisms when 
moisture content of compost is 
maintained between 35 and 60%. 

 
Aerated static pile 
Forced aeration method of composting in 
which a free standing pile is aerated by a  
blower moving air through perforated pipes 
located beneath the pile. 
 
In-vessel 
System of composting involving the use of 
an enclosed chamber or vessel in which (in 
most cases) the composting process is 
controlled by regulating the rate of 
mechanical aeration. Aeration assists in heat 
removal, temperature control and 
oxygenation of the mass. Aeration is 
provided to the chamber by a blower fan 
which can work in a positive (blowing) 
and/or negative (sucking) mode. Rate of 
aeration can be controlled with temperature, 
oxygen or carbon dioxide feedback signals. 
 
 
* Recycled Organics Unit, (2002).

Definitions* 
Moisture Content 
The fraction or percentage of a substrate 
comprised of water. Moisture content 
equals the weight of the water portion 
divided by the total weight (water plus dry 
matter portion). 
 
Windrow (with or without aeration) 
System of composting involving the 
aeration of horizontally extended piles 
formed by a front-end loader or windrow 
turner. Extended piles are generally 1.5 to 3 
m in height, and length is limited by the size 
of the composting pad. Aeration can be 
achieved by mechanical turning and/or the 
delivery of air from the base of the windrow 
(see aerated static pile). 
 

‘Above about 60% 
moisture content, the rate 
of diffusion of oxygen is 
too slow to replenish the 
oxygen utilised. Odorous 
compounds then build up 
in the anaerobic zone and 
can become detectable in 

the atmosphere.’ 
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