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What is Woody Biomass?

Material obtained from trees which do not have a
viable, existing market. This includes non-timber
trees (e.g., dead or small-diameter trees), forest
management by-products (e.g., barks, limbs, tops,
branches, leaves), manufacturing and processing

residues, and urban consumer waste.
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* Forest land in the U.S. has been stable for 800

over 100 years.
* We have more forests than lumber factories.
e Sustainable forest management is the key.
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* Inthe U.S., 44% public owned and 56% privately
owned.

* 40% of California's forestland is owned by families,
Native American tribes, or companies. Industrial timber
companies own 5 million acres (14%). Federal agencies
owns 57% and 3% is owned by state agencies.

e Economic values of forest products is an important
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el ' motivation for private landowners to keep their lands.
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Woody Biomass Utilization

Lowest Value ¢ Soil additives and amendments (mulch, compost, etc.)
Least Processing e Firewood and fuelwood

e [uel for biomass power plants

¢ Solid wood products (lumber and roundwood)

¢ Densified fuels such as wood pellets and fire logs

¢ Non-structural composite products including
wood/plastic lumber and wood/cement products

¢ Composite products such as particleboard and medium
density fiberboard (MDF)

* Engineered wood products such as laminated veneer
lumber (LVL) and oriented-strand board (OSB)

* Pulp chips for paper products

* Organic chemicals including alcohol (ethanol,
methanol), cellulose-based compounds, turpentine,

Highest Value tannins, pharmaceuticals, fragrances, and the basic
Most Processing building blocks for many plastics
Source: UCANR Woody Biomass Utilization Workgroup UNIVERSITY OF CALIFORNIA

https.//ucanr.edu/sites/WoodyBiomass/ A gri culture and Natural Resources



Forest-derived products options for California

* Recent report identified several products that are most promising in

California:

‘ » Mass timber and other engineered wood products ‘

» Cross-laminated timber, glue-laminated timber, Dowe-laminated timber, etc.

‘  Liquid and gaseous transportation fuels ‘

« Ethanol, renewable hydrogen, etc.

« Chemically and thermally treated wood

« Thermally modified wood, chemical extractives

Source: Sanchez, D. et al. Literature Review and Evaluation of Research Gaps to Support Wood Products Innovation. Joint Institute for Wood UNIVERSITY OF CALI FORN IA
Products Innovation. 2020. Agrlculture and Natural Resources



Wood as a Construction Material
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Wood in Construction
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Common Mass Timber Products

Cross-laminated timber (CLT)

e CAis the largest consumer of engineered wood
products west of Mississippi River.

e Viable alternative building material to concrete
and steel.

e Fast construction time and less construction
traffic compared to concrete buildings.

* Building code change, allowing mass timber tall
buildings.

e Strong and high fire-resistance rating (i.e.,
charring)

* Multiple end-of-life options

Glued-laminated timber (glulam)

Nail-laminated timber (NLT)

Dowel-laminated timber (DLT)

Structural composite lumber (SCL)
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Other engineered Wood Products
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Engineered Wood Products

 California is the largest consumer of
engineered wood products west of
Mississippi River.

* Engineered wood products have long
service life.

* A “turning point” of carbon emission will
bfe reached with longer building service
life.

* Case studies in the U.S. suggested at
least 20% carbon reduction in mass
timber hybrid buildings compared to
concrete buildings.
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Bio-based Homes

Source: Advanced Structures & Composites Center, University of Maine
https.//composites.umaine.edu/biohome3d/
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Post-fire Rebuild - Greenville, CA

— .
2-bedroom prototype house. Greenville, CA.

Sierra Institute worked with atelierjones, LLC to
develop CLT housing in Plumas County amid
housing lost during the Dixie Fire. Sierra Institute is
currently working with community members who
want to rebuild with CLT construction.

house 2.0

__--Alk

Three housing prototypes (one-, two-, and three-
bedrooms) were pre-approved by the county and
built in Greenville, CA. These houses consisted of fire-
prevention features such as defensible space and fire-
resistant materials.
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Mass timber construction in real time




What can innovative wood products bring?

 Benefits:
 Alternatives to concrete and steel
* Regional economic development through manufacturing jobs and investments
 Forest fuel reduction and value-added products
 California-made sustainable materials

* Challenges:
 Lack of facilities
« Regulations hindering development of new infrastructure
 Cost to build
 Lack of skilled-labor
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Energy, Biofuel, and More
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Bioenergy and Biofuel

Heat Energy — Through the exothermic combustion process, wood or woody biomass, is converted into
the primary products of carbon dioxide, water, inorganic ash, and various gaseous and particulate
emissions while giving off about 8,000 BTU’s of heat for every pound of dry wood burned.
Electrical Energy — Coupling the combustion process with a steam boiler and using the produced steam to
drive an electrical turbine is a well proven method of producing electricity from woody biomass.
Biofuels — Common types:
* Solid or milled Wood — wood in any size or shape can be directly combusted to produce heat and as
such is a biofuel
* Densified wood — wood particles are compressed into a smaller volume of a specific size and shape
(pellets, logs, bricks, etc.) to increase the fuel density (Btu’s per unit volume)
e Charcoal — Produced by subjecting wood to a slow pyrolysis process (heating at 700 - 900°F in the
absence of oxygen for many hours)
* Bio-diesel — catalytic conditioning of syngas that was derived from the gasification of woody biomass
can be directed towards the production of synthetic bio-diesel
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The design of the TLUD produces high quality char with efficient conversion rates
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California is the largest consumer of both motor gasoline and
jet fuel in the U.S. In 2020, California consumed over 11 billion
gallons of gasoline and 5 billion gasoline gallon equivalent
(GGE) of jet fuel.

Sanchez, D. & Gilani, H. 2021. Advancing Collaborative Action on Forest Biofuels in California.

Potential Biofuel and hydrogen market for
California:

* Transportation Fuels

Cleaner fertilizer industry

Benefits: Air pollution reduction; self-reliance
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What can green hydrogen bring?

 Benefits:
« Workforce development and job creation
« Healthier environment and forests
* Regional economic development

* Challenges:
* Transportation and space requirement
« Development of centralized treatment facilities
« Reliable long-term feedstock
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Policy Support and Assistance

CA’s plan to become the

h nation’s largest clean

hydrogen hub

Grant funding
opportunities from
USDA, USFA, CalFire,
DOE, and others

California Building Code
(CBC) allows mass timber
buildings of up to 18
stories

Various policies that
promote carbon storage,
energy efficiency, wildfire
prevention

Organizations: UC ANR,
California Resource
Conservation District
(RCD), NRCS, etc.
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gg Wood Fac“ity Database created in collaboration with IGIS Find address or place
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Timber Production by County

Explore county-based timber production volume by clicking
the graph icon on the bottom left of the map and following

the prompts. Detailed instructions here
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Institutional and stakeholders collaboration in
innovation and exploring market opportunities

Work with landowners to improve forest
management strategies

Workforce development in forestry, manufacturing,

What's next? energy and utilities, etc.

Develop regional facilities/hubs to receive raw
materials from rural communities

Demonstration projects to promote clean energy
and renewable materials

Find better options for byproducts
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