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“Nature does not hurry, 
yet everything is 
accomplished.” 
— Lao Tzu 

Takeaway 

Modern composting 

facilities combine 

scientific understanding 

with operational controls 

to consistently produce 

safe, high-quality 

compost. Continuous 

temperature monitoring, 

routine process 

documentation, proper 

feedstock preparation, 

and adherence to 

regulatory standards all 

contribute to reliable 

pathogen reduction. 

When these best 

management practices 

are followed, 

composting provides an 

environmentally 

responsible solution for 

recycling organic 

materials while 

protecting public health. 
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For example, many regulations require 

compost to maintain a minimum 

temperature of 131°F (55°C) for at least 

three consecutive days in an in-vessel or 

aerated static pile system, or 15 days in a 

windrow system with a minimum of five 

turnings during that period. These standards 

are designed to ensure that all portions of 

the compost mass are exposed to sufficient 

heat to inactivate harmful microorganisms. 

Common pathogens targeted during 

composting include bacteria such as 

Salmonella and Escherichia coli (E. coli), 

viruses, protozoa, and many parasitic 

organisms. When the composting process is 

properly managed, populations of these 

pathogens are reduced to levels considered 

safe for beneficial reuse under regulatory 

guidelines. This pathogen reduction is one 

of the primary reasons composting has 

become an accepted treatment technology 

for biosolids and other organic residuals 

throughout the world. 

Temperature alone does not guarantee 

success. Uniform heating throughout the 

compost pile is equally important. Materials 

located near the outside of a pile may not 

initially reach the same temperatures as the 

core. This is why turning windrows or 

ensuring proper airflow in aerated systems is 

essential.  

66 

One of the most important functions of a 

well-managed composting operation is 

pathogen reduction. Whether composting 

food scraps, yard waste, agricultural 

residuals, or biosolids, the composting 

process has the unique ability to transform 

organic materials into a stable, beneficial 

soil amendment while significantly 

reducing disease-causing microorganisms. 

This is achieved not through chemical 

treatment, but through the natural 

combination of biological activity, elevated 

temperatures, and proper process 

management. 

Composting begins when naturally 

occurring bacteria and fungi rapidly 

consume readily available organic matter. 

As these microorganisms metabolize 

carbon-rich materials, they generate heat as 

a byproduct. In properly constructed 

compost piles, temperatures quickly rise 

from ambient conditions into the 

thermophilic range, typically between 

131°F and 160°F (55°C to 71°C). These 

elevated temperatures are critical because 

they create an environment that most 

human, animal, and plant pathogens cannot 

survive. 

The composting industry relies on 

established time-and-temperature standards 

to ensure effective pathogen reduction. 

 

How Heat and Biology Create a Safer, Beneficial Product 
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