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This bibliography was compiled by 301 Organics to support the scientific foundation of its post-fire 
soil restoration program, which utilizes compost as a biological, in situ treatment approach to reduce 
potential human and ecological exposure to contaminants associated with urban-wildland interface 
fires. 

The referenced studies collectively demonstrate that compost and biologically active organic 
amendments can improve soil health while reducing contaminant mobility and bioavailability through 
natural biological processes. The literature documents successful applications for contaminants 
commonly associated with wildfire ash, urban combustion byproducts, industrial activities, and 
mining legacies, including CAM-17 metals (lead, arsenic, cadmium, chromium, copper, nickel, 
zinc, mercury, and antimony), petroleum hydrocarbons, polycyclic aromatic hydrocarbons 
(PAHs), per- and polyfluoroalkyl substances (PFAS), and asbestos-associated materials. 

Research summarized in this bibliography shows that compost supports diverse soil biological 
communities, including bacteria, fungi, mycorrhizae, protozoa, nematodes, and other soil organisms 
that contribute to contaminant attenuation through biodegradation, biosorption, bioaccumulation, 
metal immobilization, phytostabilization, humification, and carbon sequestration. These 
mechanisms can reduce contaminant bioavailability, improve vegetation establishment, accelerate 
ecosystem recovery, and enhance long-term soil resilience following disturbance. 

To facilitate technical review, references are organized by contaminant category and supplemented 
with a summary table describing the soil food web components and biological mechanisms that 
support remediation and ecological recovery. Together, these resources provide a science-based 
framework for evaluating compost-based soil restoration as part of post-fire risk reduction, human 
health protection, and ecosystem recovery efforts. 
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Soil Food Web and Microbial Mechanisms 
Supporting Contaminant Remediation 

This summary table includes the reference list that supports each biological component of the soil 
food web to its primary remediation functions, contaminants addressed, and supporting literature. 

Soil Food Web 
Component 

Primary 
Functions in 

Soil Restoration 

Key Remediation 
Mechanisms 

Principal 
Contaminants 

Addressed 

Supporting 
References 

Bacteria Organic matter 
decomposition, 
nutrient cycling, 
contaminant 
transformation 

Biodegradation, 
biosorption, 
bioaccumulation, 
nutrient 
mineralization, 
redox 
transformations 

Petroleum 
hydrocarbons, 
PAHs, PFAS, 
Pb, As, Cr, Cd, 
Cu, Ni, Zn 

Kästner & 
Miltner 
(2016); Lin et 
al. (2022); 
Peña-Álvarez 
et al. (2026); 
Yang et al. 
(2024); 
Michaud et al. 
(2025); Trippe 
et al. (2021) 

Archaea Nitrogen cycling, 
carbon turnover, 
ecosystem 
resilience 

Ammonia oxidation, 
nutrient cycling, 
support of microbial 
stability 

Multi-contamina
nt soils, mine 
tailings, post-fire 
soils 

Kästner & 
Miltner 
(2016); Lin et 
al. (2022); 

https://doi.org/10.3390/app10113684


Trippe et al. 
(2021) 

Saprophytic Fungi Decomposition 
of lignin, 
cellulose, and 
complex organic 
compounds 

Enzymatic 
degradation, 
co-metabolism, 
humification, carbon 
stabilization 

PAHs, 
hydrocarbons, 
wildfire 
residues, 
organic 
contaminants 

Kästner & 
Miltner 
(2016); Lin et 
al. (2022); 
Sayara & 
Sánchez 
(2020); 
Hadibarata et 
al. (2025) 

Arbuscular 
Mycorrhizal Fungi 
(AMF) 

Plant nutrient 
acquisition, 
stress reduction, 
root-soil 
interactions 

Phytostabilization, 
metal sequestration, 
glomalin production, 
aggregate formation 

Pb, As, Cr, Ni, 
Cu, Zn, 
asbestos mine 
waste, mine 
tailings 

Banerjee et 
al. (2025); 
Boukhatem et 
al. (2025); 
Trippe et al. 
(2021) 

Ectomycorrhizal 
Fungi 

Nutrient 
exchange, plant 
establishment, 
ecosystem 
recovery 

Metal 
immobilization, 
carbon 
sequestration, 
revegetation support 

Forest soils, 
mine wastes, 
post-fire 
landscapes 

Proto & 
Courtney 
(2023); Trippe 
et al. (2021) 

Protozoa Regulation of 
bacterial 
populations 

Nutrient 
mineralization, 
stimulation of 
microbial turnover 

General soil 
restoration and 
ecosystem 
recovery 

Kästner & 
Miltner 
(2016); Lin et 
al. (2022) 



Nematodes Regulation of 
bacterial and 
fungal 
communities 

Nutrient cycling, 
trophic regulation, 
food-web 
stabilization 

Organic-amend
ed and restored 
soils 

Lin et al. 
(2022); Trippe 
et al. (2021) 

Microarthropods Organic matter 
fragmentation 
and 
incorporation 

Aggregate 
formation, nutrient 
cycling, microbial 
regulation 

Compost-amend
ed soils, mine 
reclamation 
sites 

Lin et al. 
(2022); Proto 
& Courtney 
(2023) 

Plant Roots and 
Rhizosphere 
Communities 

Carbon inputs, 
habitat 
formation, soil 
development 

Rhizodegradation, 
phytoremediation, 
phytostabilization, 
microbial stimulation 

Metals, 
hydrocarbons, 
PAHs, PFAS, 
mine tailings 

Banerjee et 
al. (2025); 
Peña-Álvarez 
et al. (2026); 
Proto & 
Courtney 
(2023); Trippe 
et al. (2021) 



Whole Soil Food 
Web 

Soil formation, 
ecosystem 
recovery, 
resilience, 
long-term 
function 

Biodegradation, 
humification, metal 
immobilization, 
carbon 
sequestration, 
nutrient retention 

CAM-17 metals, 
PFAS, 
hydrocarbons, 
PAHs, asbestos, 
mine wastes, 
post-fire 
contaminants 

Banerjee et 
al. (2025); 
Boukhatem et 
al. (2025); 
Kästner & 
Miltner 
(2016); Lin et 
al. (2022); 
Peña-Álvarez 
et al. (2026); 
Proto & 
Courtney 
(2023); Trippe 
et al. (2021); 
Umeobi et al. 
(2026) 

Summary: Collectively, these soil food web components support the five primary biological 
remediation pathways documented throughout the literature: (1) biodegradation, (2) biosorption 
and bioaccumulation, (3) metal immobilization, (4) phytostabilization/phytoremediation, and 
(5) humification and carbon sequestration. These mechanisms have been demonstrated across 
soils contaminated with CAM-17 metals, PFAS, petroleum hydrocarbons, PAHs, 
chromite-asbestos mine wastes, and post-wildfire contaminants, supporting the use of compost 
and biologically active organic amendments as effective restoration tools. 
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