
Restoring Fire-Ravaged 
Soils: How Biochar Helps 
Reverse the Damage

Wildfires don’t just burn vegetation—they leave lasting damage to the soil, stripping it of 
essential nutrients, drying out moisture reserves, and destroying beneficial microbes needed 
for revegetation.

In some cases, incomplete combustion creates a waxy, hydrophobic layer on the surface that 
prevents water from soaking into the ground, leading to severe runoff and erosion when the 
rains return. Heavy metals released from burned materials can further contaminate the soil, 
making recovery even more challenging.

While fire retardants are critical in wildfire suppression, these chemical mixtures—often 
containing ammonium-based fertilizers, salts, and corrosion inhibitors—alter soil chemistry. 
When the first post-fire rains arrive, these chemicals wash into creeks, rivers, and ultimately 
the ocean, introducing pollutants that can harm aquatic life, disrupt marine ecosystems, and 
even trigger harmful algal blooms.

What is Biochar and How is it Made?

Biochar is a carbon-rich material created by heating biomass—organic matter such as wood 
chips, crop residues, or manure via pyrolysis, a low-oxygen combustion process, leaving 
behind a highly porous form of carbon that enhances soil health. Biomass, the raw material 
for biochar, consists of plant-based or organic waste that would otherwise decompose and 
release carbon back into the atmosphere. By converting biomass into biochar, carbon is 
sequestered in a stable form, improving soil fertility, water retention, and microbial activity 
while also mitigating greenhouse gas emissions.

One of biochar’s most remarkable qualities is its long-term stability—it can remain in the 
soil for thousands of years. Unlike other organic amendments that decompose over time, 
biochar’s unique structure resists breakdown, continuously improving soil health, increasing 
carbon storage, and enhancing nutrient availability for generations.
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Pelletized Biochar: The Smart Solution for Soil and Water Restoration

Pelletizing biochar enhances its density, durability, and ease of application, making it more 
effective for post-wildfire soil recovery. Unlike raw biochar, pelletized biochar resists wind 
dispersion, integrates into soil more efficiently, and provides sustained water retention and 
contaminant filtration. Mars Mineral, a global provider of pelletizing technology, specializes in 
transforming biochar into structured, high-performance pellets that improve soil remediation 
efforts and water quality protection.

The Solution: Biochar for Post-Wildfire Remediation

Even though wildfires “pyrolyze” the soil, it still needs biochar—one of nature’s most effective 
remediation tools that helps fire-damaged landscapes recover by:

•	 Sequestering heavy metals to reduce soil toxicity

•	 Absorbing excess nutrients and contaminants from fire retardants, preventing runoff 
into water sources

•	 Increasing soil porosity to improve water infiltration and nutrient absorption

•	 Enhancing water-holding capacity, reducing leaching and supporting plant regrowth

•	 Stabilizing soil and mitigating erosion, allowing grasses, shrubs, and trees to take root

In many cases, biochar is supplemented with polyacrylamides (PAMs), which act as 
superabsorbents to retain moisture and promote soil aggregation. This approach accelerates 
the return of vegetation, with fast-growing grasses anchoring the soil and preventing erosion 
while creating a foundation for long-term ecosystem recovery.

Mitigating Toxic Runoff: A Holistic Approach

To prevent post-wildfire contaminants from reaching waterways, a combination of strategies 
can be used:

•	 Targeted biochar application in erosion-prone areas to filter runoff and capture 
heavy metals

•	 Revegetation efforts using deep-rooted native plants to stabilize the soil

•	 Sediment barriers and retention ponds to slow water movement and capture 
pollutants before they reach rivers and oceans
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By integrating biochar’s natural filtration properties with revegetation, and erosion control 
measures, we can accelerate soil recovery while also protecting water quality—a crucial step 
in post-wildfire environmental management.

Restoring the Land, Protecting the Water

By applying biochar and sustainable remediation strategies, we can rebuild fire-damaged 
landscapes and prevent toxic runoff from wreaking havoc on ecosystems downstream. 
Restoring the land means protecting the water—and both are vital for a resilient future.


