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The Composting Process

Active Composting Phase

The composting process is divided into two
main phases: active composting and curing.
The active composting phase begins when
organic materials are first mixed together
into a pile or windrow and continues as long
as the temperature inside the pile is elevated
to within the temperatures in the ‘Key
Temperatures' section. This phase can last
anywhere from one to six months depending
on the feedstocks in the mix and how
frequently the piles are turned. Easily
degradable feedstocks such as fresh beef
feedlot manure with bedding will break down
more rapidly than a windrow of large animal
mortalities. Frequent turning significantly
reduces the time required to complete the
active composting phase because it promotes
microbial growth by remixing feedstocks and
improving porosity and air flow.

During the active composting phase,
microbial populations in the compost
increase rapidly because there is a large food
supply for them in the raw feedstocks.

The large microbial population in the
compost during this initial phase produces a
lot of heat which results in a rapid increase in
pile internal temperature. Pile temperature
will remain high as long as there is sufficient
food remaining in the compost to support a
large microbial population.

Microbes break down feedstocks rapidly
during this phase until the compost becomes
no longer recognizable as the original waste
that was put into the pile. Instead, the
compost begins to look like a uniform brown
mixture with a few remaining recognizable
materials such as pieces of wood, fruit pits,
eggshells and other slowly degradable
materials.

The active composting phase ends when the
composting microbes have consumed all of
the readily available food in the raw
feedstocks and their populations begin to
decline. At this point, the curing phase
begins.

Key Temperatures in Active
Composting

>40°C (104°F): Material will break down and
produce good compost within a reasonable
time. Some agricultural compost may still
compost effectively even below this
temperature.
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45°C (113°F): Approximately two weeks is
required at this temperature to decompose
potential odour-producing materials which
reduces attraction by pests (flies, birds,
rodents).

55°C+(131°F+): Kills most pathogens. If
pathogen kill is desired, compost should be at
or above this temperature for at least 3 days.

45-65°C (113-149°F): Breaks down material,
minimizes pests, and destroys most weed
seeds (at the upper end of range).

>65°C (149°F): Temperatures above 65°C will
kill many composting organisms and slow the
composting process. There is also an
increased risk of spontaneous ignition of the
pile.

There are visual cues that may indicate if the
compost has completed the active phase.
However, these do not necessarily indicate
that compost is ready for use, as they may
develop relatively early in the composting
process. If you are observing these
characteristics, but the temperature has not
stabilized, the compost is likely not through
the active phase.

e Dark brown to black colour

e “Earthy” odour, no unpleasant (i.e.
ammonia, rotten egg) smells

e The compost is well mixed, no
discernable individual feedstocks are
present (depending on original
feedstocks, some larger woody
material may still be present)

Curing Phase

After the main biologically ‘active’ stage of
composting is finished, the curing phase
begins. The transition to the curing phase
occurs when pile temperatures begin to
decline and do not spike above 40° C or 104°
F when compost is turned. At this point, the

microbial populations have consumed the
readily available food in the compost. The
food supply in the compost can no longer
support the large population of microbes that
is present during the initial weeks of active
composting so microbial populations decline
and their reduced numbers release less heat.

During the curing phase, pile temperatures
remain above the outside air temperature but
typically below 40°C (104°F). Crucially, after
turning, temperatures do not spike to the
high temperatures that are normal during the
active phase or may spike for a short time
only. During this phase, microbes continue to
decompose compost materials but at a
slower pace.

Most materials in the compost are broken
down during the active phase, but the
compost is not mature or ‘cured’. A further
period of slow decomposition or ‘curing’ is
required to reduce the levels of phytotoxic
compounds in the compost (compounds that
can be toxic to young plants). Compost that
has not been cured can contain high levels of
several compounds including ammonia, salts
and organic acids. Curing can take from one
to several months with length of time
required mostly dependent on the initial
composition of the feedstocks as well as the
desired usage of the compost following
maturation.

Key Point: Curing is necessary to produce a
mature compost that is safe for all end uses.

Figure 1. Example of a finished compost pile
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Storage during the Curing Phase

After the active composting phase is finished,
the compost can be moved to a separate
location for curing so that the composting
area can be freed up for new compost
windrows. During curing, the compost will
not produce enough heat to evaporate any
moisture that may enter the pile through
precipitation: if this is a concern, it is
recommended that the curing area be
covered and bermed to divert clean water
from curing piles. In high rainfall areas of BC
compost is required to be covered during the
winter months as per the B.C. Agricultural
Environmental Management Code (AEM). For
more information regarding the regulatory
requirements for storage of compost, please
refer to Factsheet 6.

Turning or aeration of the compost during
curing is not required, but occasional turning
of the piles can further enhance compost
quality. Curing piles can be of any size,
however if they are kept fairly small, not more
than 2.5 m or 8 ft high, natural air flow will be
optimized.

Compost Maturation

Well-cured compost is both stable and
mature. Compost is considered stable when
biological activity has slowed, indicated by
minimal reheating or carbon dioxide (CO,)
production after compost is turned. Compost
is considered mature when the level of
phytotoxic compounds such as ammonia and
organic acids has declined to close to zero.

When is Compost Ready to
Use?

How long compost is cured before use
depends largely on the planned end use,
whether agricultural or horticultural. The
phytotoxic compounds in immature compost
are not typically dangerous for established
plants but can be damaging to emerging
seedlings and tender young plants. For a
detailed discussion on compost maturity as it
relates to end use of compost, please refer to
Factsheet 4.
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Table 1. Characteristics and end-uses of compost at varying stages of maturation

Compost Maturity Level

Compost Characteristics

Appropriate End Use

Immature (minimum
curing time - one month)

Potentially high salts and organic
acids. Extreme pH values (could
impact plant health)

General crop use if applied
several weeks prior to
planting

May have residual odours

Positive impact on soil nitrogen
level

Mulch for weed control in
orchards

Mature (cured for a
minimum of several
months)

Minimal or no odours

General agricultural use-
fields, vineyards, row crops,

Parameters stabilized, less risk of
impact to plant growth

Minimal impact on soil nitrogen

Amendment in garden or
landscape beds

Very mature (curing at
least 6 months to 1 year)

No odours

No impact to plant growth

Minimal impact on soil nitrogen

Container plant mixes

Resources

Compost-Certified Laboratories

For more information about composting, or any programs operated by the Ministry of Agriculture

On-Farm Composting Handbook

and Food, please reach out by email or phone.

Email: AgriServiceBC@gov.bc.ca |

Phone: 1-877-221-7141

Opinions expressed in this document are those of the author and not necessarily those of the Government of Canada or the
BC Ministry of Agriculture and Food. The Government of Canada, the BC Ministry of Agriculture and Food, and their directors,

agents, employees, or contractors will not be liable for any claims, damages, or losses of any kind whatsoever arising out of

the use of, or reliance upon, this information.
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