THE CHALLENGES OF
MAKING COMPOST

FROM FOREST BIOMASS
WASTE RESIDUES:

Making commercial-grade compost from forest biomass waste residues has significant challenges compared
with food and food crop waste feedstocks. Large-scale composting of forest biomass is a less viable option for
sustainable forest waste management due to imbalanced nutrient ratios, cellulose content, slow decomposition
rates, management difficulties, and economics:

Carbon-to-nitrogen (C:N) ratio. Composting requires a C:N ratio of about 30:1, but forest biomass typically has
a much higher ratio, often exceeding 100:1*. This imbalance leads to slow decomposition rates and can result in
nitrogen immobilization, where available nitrogen is consumed by microorganisms, making it unavailable for
plant uptake. To correct this imbalance, additional nitrogen sources would need to be added, which can be
costly and may introduce other environmental concerns such as increased greenhouse gas emissions.

Lignin. Lignin, a complex polymer that gives wood its rigidity, is highly resistant to microbial decomposition®. The
high lignin content in forest biomass means that complete decomposition can take years, far longer than the
typical composting cycle of food wastes. This slow breakdown not only makes the process inefficient but also
means that the resulting compost may not be fully stabilized, potentially leading to continued decomposition and
nutrient release when applied to soil. Lignin's stubborn structure traps nitrogen during breakdown, creating
nutrient gaps in compost and depleting soil oxygen as decomposition continues, choking plant roots' air supply.

Moisture/leachate. The composting process requires careful management of moisture levels. Forest biomass
tends to have lower moisture content than needed for efficient composting. Achieving and maintaining the
optimal moisture level of 50-60%?® for composting can be challenging and often requires significant water input.
This not only raises resource use concerns but can also lead to leachate production if not carefully managed.
Leachate from forest biomass compost can be high in tannins and phenolic compounds, which can be harmful to
aquatic ecosystems if they enter waterways.

Temperature. Temperature management in large-scale forest biomass composting presents another challenge.
While high temperatures are necessary to kill pathogens and weed seeds, maintaining this temperature range®
uniformly throughout large piles of slow-decomposing woody material is difficult. Inadequate heating can result in
incomplete pathogen destruction and weed seed survival, potentially creating problems when the compost is
used.

Variable composition. Variability in the composition of forest biomass® makes it difficult to produce consistent,
high-quality compost. Different tree species, parts of trees (leaves, needles, branches, trunk/bole, bark), and
disparate stages of decomposition all contribute to this variability. This inconsistency can lead to unpredictable
nutrient content in the final compost product, making it less reliable for agricultural or horticultural use.

Economics. The revenue from the sale of compost product is rarely able to cover the operating cost of forest
waste residue processing and transport®.
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