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Tree Mortality Biomass
• The State is responsible for active
forest management and tree
mortality biomass removal
operations.
• High concentration of dead trees =
high fire hazard
• High Hazard Zones (HHZ), present a
significant risk to public safety and
public/private infrastructure (roads,
power/gas lines, structures, etc.)
• Total: Over 100 million dead trees

Additional Biomass Concerns in
California
• GHG emissions from open pileburning forest thinning's/ag waste.
• Compliance with AB 1826, to reduce
organic material input in landfills
75% by 2020.

• Traditional outlet for biomass
utilization (co-gen facilities), are
slowly closing down due to expiring
Power Purchasing Agreement’s.

Why Biochar?
•

California has a huge need for
biomass utilization opportunities.


Examples: Tree mortality
biomass and crop residues

•

This gap must be filled in an
environmentally conscious way.

•

Biochar is a value added
product, with an enormous
potential to yield environmental
benefits.

Image courtesy of Dr. Sanjai Parikh and the UC
Davis Biochar Database: (http://biochar.ucdavis.edu/)

Uses of Biochar
As a Soil Amendment
•
•
•
•

Carbon Sequestration
Increase Drought Resiliency
Enhance Soil Fertility
Improve Nutrient Use
Efficiency/Reduce Nutrient
Leaching
• Improve Crop Yields and Quality
• Increase Soil pH (in acidic soils)
• Conduct Remediation at Brown
Field/Super Fund Sites

As a Filtration Medium (GAC)
• Removes Toxins, Pollutants, and
Heavy Metals from Liquids
• Odorous Gas Capture, such as
Hydrogen Sulfide (H2S), in GasPhase Filtration Systems at Waste
Water Treatment Facilities
• Storm Water Remediation and
Nutrient Run-Off Capture

* Observed benefits from biochar can be inconsistent, or even detrimental to crop growth if a char is
not properly designed for a particular soil-crop system. (I will explain further in a later slide)

Biochar is Really an Umbrella Term
• Due to the diversity of feedstock from both the forestry and agricultural sectors,
thousands of different biochars can be produced and designed for a specific use.
• “Although there are certain parameters that do make a quality biochar, biochar
quality is determined by its intended purpose.” (Dr. Sanjai Parikh)
• “Biochar properties, and performance, are a function of feedstock material AND
production parameters.” (Dr. Sanjai Parikh)

Biochar Impacts on Soil Water Holding
Capacity
• Surface Area (m2/gram), is a fundamental
property of soil particles that is generally
associated with a soil’s water holding capacity
(WHC).
• The biomass that biochars are derived from
can be modified during the thermochemical
conversion process (pyrolysis), to have a
much larger surface area than they originally
possessed.
• Higher Surface Area = Increase in WHC

Graph courtesy of the UC Davis Biochar
Database. (http://biochar.ucdavis.edu/)

Soil Moisture Content Data of Biochar
Trials

Drought and Water Use in CA
• According to the US
Geological Survey, in 2010
Californians used on average
38 billion gallons of water per
day.
• Of that 38 billion, 22.8 billion
gallons (or 60%) was allocated
for irrigation purposes.
• Concern: Counties with the
highest water withdrawal also
lie in regions still impacted by
drought.

(http://droughtmonitor.unl.edu/Home/
StateDroughtMonitor.aspx?CA)

(http://ca.water.usgs.gov/water_use
/2010-california-water-use.html)

Mitigate Drought in Central Valley Soils
with Biochar
• Biochar has the most potential benefit in coarse textured soils (soils with a high sand content).
• Biochar has the potential to improve drought resiliency in regions with poor soils and high water use.

pH Concerns
• High Ash Content biochars
can negatively impact the
pH of alkaline soils, in the
central valley.
• Increases in soil pH can
reduce nutrient availability
to crops in alkaline soils but
can increase nutrient
availability in acidic soils.
• high ash content = high pH

Use Proper Feedstock to Mitigate pH
Concerns

• Soft woods tend to yield biochars with fairly low ash contents, and are thus a preferred feedstock
choice for central valley soils.

Gaps in Market Confidence
Agricultural Applications
 Build market confidence with research and designer chars
1. Match a Biochar for a particular soil-crop system
 Economic Concerns
1. The benefits have to out-way the costs, to generate demand
Industrial Applications
 Can a lower density material, such as soft woods derived from tree mortality
biomass, be an effective feedstock source for activated carbon production?
1. CASA Application
 In California, 95% of all waste water treatment facilities use some form of
activated carbon.
1. Gas-phase filtration of Hydrogen Sulfide (H2S)
2. Liquid-phase filtration

State’s Current Engagement with Biochar
• Assembly Bill 2511
 State Definition of Biochar: “Biochar means materials derived from thermochemical
conversion of biomass in an oxygen-limited environment, containing at least 60 percent
carbon.”
• Senate Bill 859
 Biomass Utilization Working Group, Section 15: Wood Product Utilization (Biochar)
 Rural Economic Development Task Force, to encourage wood product utilization
• OPR’s Biochar Research Advisory Group
 Evaluate the available scientific literature and prepare future policy recommendations
• US Forest Service Wood Innovations Grant
 Lead Applicant: The California Association of Sanitation Agencies (CASA)
 Intent: To design, produce, and demonstrate the effectiveness of biochar created from
tree mortality biomass, for use as a gas phase filtration medium at waste water
treatment facilities in California.

• Encourage and support the development of additional field trials and demonstration projects.

Recognition of CARCD and Sierra RCD’s
Efforts
• Sierra RCD
 Pursuing biochar production from tree mortality biomass at the Auberry Mill Site
(Eastern Fresno County).
•

NRCS Regional Conservation Partnership Program Grant (2016)
 Lead Applicant: California Association of Resource Conservation Districts
 Intent: To conduct tree mortality biomass removal and designate it for biochar
production, in an alternative waste stream management strategy.

Crisis to Opportunity
Biochar production can be an alternative waste stream management strategy for forestry
and agricultural waste biomass. This Best Management Practice has the potential to
enhance the State’s capacity to achieve the following environmental goals:
• Climate Change Mitigation
• Drought Mitigation
• Improve Soil Health
• Increase Crop Productivity
• Biomass Waste Reduction
Image taken on 8/12/2016, in the Sierra National Forest
(Tier 1, High Hazard Zone)
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