
The Virginia Soil 
Health Coalition
Quarterly Meeting

February 26th, 2025

WELCOME!



SLIDE WITH ALL PARTNERS



Thank you to our funders!



Agenda

• Grower’s Corner: Soil Health Steward Feature

• Advancing Biochar and Compost Research in Virginia: Insights 
and Applications for Agriculture

• Dr. Vijay Chaganti, Assistant Professor and Extension Specialist, School of 
Plant and Environmental Science, Virginia Tech

• USDA and Federal Programs Update: Emerging Priorities and 
Uncertainties for 2025

• Chris Young, Director of Governmental Affairs, National Association of Soil 
and Water Conservation Districts

• Conservation “Speed Dating” Breakouts

• Final updates and announcements



Breakout Groups

• Round Robin
• Introduction

• What strengths or resources can 
you/your org bring to the 
agriculture and conservation 
space right now?

• Where could you use additional 
support from others?

• As a Group
• What is the opportunity for 

partnership right now in this 
current landscape and amid 
uncertainty?

• If time: Any resources you would 
like to share with the group?





Reminders

• Share your logo in support of the 
Coalition’s mission, vision, and 
principles.

• Visit the website and sign up for the 
newsletter: virginiasoilhealth.org.

• Take the pledge and download the 
podcast: 4thesoil.org.

• Reach out to us about project ideas 
and grant proposals.

• Have a topic you want to hear more 
about or want us to bring a speaker in- 
let us know!



Advancing Biochar and Compost Research in 
Virginia: Insights and Applications for Agriculture

Vijay Chaganti, PhD

Assistant Professor & Extension Specialist
Byproducts Management and Use

School of Plant and Environmental Sciences

Virginia Soil Health Coalition Meeting
February 26, 2025



Responsibilities:

• Research (50%)
• Extension & 

Outreach (50%)
   



Byproducts

Organic
• Agricultural 

Residues
• Animal manures
• Food industry 

wastes
• Sewage sludge
• Paper mill sludges

Inorganic
• Dredge spoil 

material
• Quarry 

byproducts
• FGD 

Gypsum
• Coal ash

Byproducts refer to the materials that are produced as a result of 
agricultural, industrial and other processes that are not the primary 
products but have the potential to be reused for beneficial 
purposes 
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Byproducts

• Treatment processes
• Compost production
• Biochar Production?

Research Program

• Nutrients (N, P)
• Antibiotics
• Heavy metals
• Contaminants of 

Emerging concern
• Food chain impacts
• Climate change 

impacts?

Risks

• C sequestration
• Organic Matter
• Nutrient addition
• Soil erosion & 

stormwater runoff 
control

• Soil reclamation

Benefits

Sustainable/Regenerative 
Agriculture
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Extension & Outreach Program

Stakeholders
• Extension agents
• Producers
• Commodity groups
• Regulatory agencies
• Policy makers
• Compost producers
• Industry personnel
• Waste managers(water utilities)
• Citizens
• Landowners

Stakeholder Engagement

• Communication
• One-on-one talks
• SACs/SAC meetings
• Field days
• On-Station/On-Farm 

demonstration plots

Information  Dissemination

• Factsheets
• Extension Bulletins
• Newsletters
• Seminars/Webinars
• Surveys
• Social media

Research >>>>>>>>>>><<<<<<<<<<Extension



• Compost making: 
Composting



Biochar Making



Biochar, compost & Soil Health

Chemical Quality
• pH alteration
• Increase CEC
• Nutrient holding 

Capacity
• Elemental balance

Biological Quality
• Microbial biomass
• Microbial Diversity
• Enzyme activity
• Root development

Physical Quality
• Density
• Porosity
• Aeration
• Aggregation
• Water retention

Biochar: Black is the New Green



(Source: Kapoor et al., 2024)

Additional Biochar Benefits





Co-composting with Biochar

• Accelerates 
composting

• Reduces nutrient 
losses

• Reduce GH emissions
• Bulking agent
• Increases Microbial 

activity
• Odor reduction



Compost vs Biochar Characteristics

Feature Compost Biochar

Origin Decomposed organic matter Pyrolysis of biomass

Decomposition Rapid Slow, stable

Nutrient Availability Readily available Can enhance availability, but 
not a direct source

Carbon Sequestration Short-term Long-term

Structure Mixture of organic matter, 
microorganisms, and 
minerals

Porous, high surface area, 
high carbon content

Color Dark brown or black Black



Biochar Characteristics

Biomass feed stocks
• Woods
• Grasses
• Manures
• Sewage sludge

Pyrolysis conditions
• Temperatures
• Residence time



Source: Wang et al., 2022)



(Source: He et al., 2024)



Designer Biochars

• Carbon stability (↑ pyrolysis 
temps)

• Nutrient retention (aged, ↑ temps
• Water holding capacity (Grasses, 

↓ temps)
• pH (manures, ↑ temps )
• Soil aggregation (woods, ↑ temps)
• Heavy metal remediation 

(manures)

…tailor biochars with specific characteristics to 
address specific soil issues/deficiencies
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Past Research



Soil Erosion and Stormwater Management in 
Urban Soils

• Two different 
experiments to evaluate 
potential of biosolids 
compost and 
greenwaste composts 
to reduce soil erosion 
and stormwater quality

• Fire-damaged hill 
slopes

• Construction site hill 
slopes

18



• Greenwaste and biosolids 
composts applied as two depths 
2.5cm and 5cm thick mulch 
layers.

• Three natural rainfall events
• Stormwater runoff quantity and 

quality – Concentrations and 
mass transport

• Sediments
• Nutrients (N, P)
• Total dissolved solids
• Total suspended soils
• Trace metals

19

Soil Erosion and Stormwater Management in 
Urban Soils



• 85% Reduction in runoff volumes from 
compost plots

• 90% Reduction in sediment transport.
• Concentrations of N and P were higher from 

biosolids compost.
• But mass-based N and P offsite transport is 

significantly reduced.
• Heavy metal concentrations were detected 

but again their mass transport was negligible.

20

Soil Erosion and Stormwater 
Management in Urban Soils - 

Conclusions
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Compost production BMPs



Reclamation of Saline-Sodic Soils with 
Composts and Biochar

Gypsum is traditional 
soil amendment to 
reclaim saline-sodic 

soils

Literature suggests 
organic amendments 
(composts) improve 

soil structure

Biochar as a potential 
soil amendment

22



• To evaluate the effect of composts and biochar on soil 
physical and chemical properties, when applied alone 
or in combination with gypsum.

• To understand the physiochemical and biological 
mechanisms by which composts and biochar reclaim a 
saline-sodic soil.

Reclamation of Saline-Sodic Soils with 
Composts and Biochar- Objectives

23
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Reclamation of saline-sodic soils with organic 
amendments – Overarching Conclusions

• Composts and biochar can be significant sources of divalent cations 
like Ca2+ and Mg2+ and increase Na+ leaching in a salt- affected soil.

• Biological activity is key in improving soil aggregate stability and 
hydraulic conductivity while reclamation of chemical properties is 
driven by material chemistry.

• Reclamation by biochar is purely physico-chemical while composts 
provide a better and comprehensive remediation when both 
physiochemical and biological factors act together.   

25
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Research at 
Virginia Tech



Project 1: Innovation in soil carbon amendments to 
Virginia farms: testing the NRCS 336 conservation 
practice

• Farmer interactions discovered interest in biochar applications and something that can be 
made on site with the resources that a producer has on hand to improve the health and 
biology of the soil.
• A new data layer in the Web Soil Survey of the USDA describes soils across Virginia that are 
projected to have a “good” to “excellent” response to the application of certain biochars.
• Nationally, the NRCS has recently promulgated a new Conservation Practice Standard (336) 
for soil amendments, including biochar and compost, with cost-share incentives to producers.
• Interest in carbon markets and climate smart agricultural practices often include biochar as a 
potential land management practice, but information is often limited.



NRCS conservation practice standard 336



Navigating the Web soil survey: dynamic soil properties to biochar



Project 1: Innovation in soil carbon amendments to 
Virginia farms: testing the NRCS 336 conservation 
practice

• UNKNOWNS about 
biochar?

• Biochar availability?
• Types of Biochar?
• Biochar cost of application, is it feasible?
• Biochar works on all soils?
• Application rates?
• Application techniques
• Effects of compost + biochar combined 

applications on soil health?



Project 1: Innovation in soil carbon amendments to 
Virginia farms: testing the NRCS 336 conservation 
practice
• An integrated research-extension effort that will fill the critical gaps in 

understanding the systemic implications of biochar and compost 
applications to Virginia soils.

● Evaluate the availability and characteristics of biochar available to producers in Virginia.
● Improve understanding of the technical and production aspects (feedstock types, pyrolysis 

conditions etc.) of biochar that influence its value to farmers in the Commonwealth of 
Virginia. 

● Test the efficacy of the recommended biochar application rate as specified by NRCS 
Conservation Practice 336 for standard types of biochar over a range of participating Virginia 
vegetable farms and row crop demonstrations.

● Examine the effects of feedstocks of biochar and compost co-applications on soil health 
metrics in multiple distinct soil types from across the Commonwealth.

● In meeting these objectives, we will determine what we need to learn to make site-specific 
recommendations to producers about soil carbon amendments.



Inputs Outputs

• To Understand the 
impacts of biochar and 
compost applications 
on soil health and crop 
productivity.

• Develop practical 
guidance for innovative 
applications of carbon 
amendments

Impacts & 
Outcomes

On-farm Participatory 
Research

• University Research
• Extension and 

Outreach

Engaging vegetable & 
row crop producers

Research results of biochar and 
compost applications through
• Field demonstrations
• Factsheets
• Webinar
• Scientific presentations & 

publications

Scientific community & 
stakeholder engagement

Scientifically sound knowledge 
on impacts of individual and co-
applications of compost and 
biochar on 
• Soil health
• Crop productivity

• Improved methodologies 
and approaches for soil 
carbon input applications

• Increased adoption rates of 
CPS 336 among farmers of 
Virginia



Commercial biochar producers in the region







Project 2: Evaluating GHG potential of Dairy Manure 
Solids (DMS) and Biochar Applications

Objectives:
• Effects of DMS + biochar on soil health

• Uncomposted vs. composted
• Individual vs. conjunctive applications

• Quantifying GHG emissions from DMS + Biochar 
applications

• Uncomposted vs. composted
• Individual vs. conjunctive applications

• DMS high in labile nutrients (C, N 
& P)
• ↑ environmental losses

• Biochar: High Adsorption capacity
• ↓ environmental losses



Project 3: Evaluating EQ biosolids & biochar 
Applications on soil health and PFAS dynamics

Objectives:
• EQ biosolids + biochar on soil health

• Individual vs. conjunctive applications
• Quantifying PFAS dynamics in soil and water

• Individual vs. conjunctive applications

• EQ biosolids: Fertilizer substitute 
• EQ biosolids and biochar: ↑ soil 

health
• Biochar: High Adsorption capacity

• ↓ PFAS availability?
• ↓ Plant uptake



Future Research Ideas

• PFAS management in biosolids: 

• Composting vs. pyrolysis alter PFAS 
chemically ?



Future Research Ideas

• Enhanced Rock Weathering
• Rock dust: Byproduct of 

aggregate industry
• Potential for C sequestration

• Rockdust + compost + 
biochar: ↑ C 
sequestration potential?



Kapoor, R. T., Ahmad, P., & Rafatullah, M. (2024). Insights into biochar applications: A sustainable strategy toward carbon 
neutrality and circular economy. In Catalytic Applications of Biochar for Environmental Remediation: Sustainable 
Strategies Towards a Circular Economy (Vol 2) (Figure 1, pg. 4, pp. 1-30). American Chemical Society.
Nan, H., Yin, J., Yang, F., Luo, Y., Zhao, L., & Cao, X. (2021). Pyrolysis temperature-dependent carbon retention and 
stability of biochar with participation of calcium: Implications to carbon sequestration. Environmental Pollution, 287, 
117566.
Wang, H., Nan, Q., Waqas, M., & Wu, W. (2022). Stability of biochar in mineral soils: Assessment methods, influencing 
factors and potential problems. Science of The Total Environment, 806, 150789.
He, D., Luo, Y., & Zhu, B. (2024). Feedstock and pyrolysis temperature influence biochar properties and its interactions 
with soil substances: insights from a DFT calculation. Science of the Total Environment, 922, 171259.



Thank you
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