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Topics of discussion

. Sources of wood for chips
Il.  The cost-supply relationship
Ill.  Conversion factors

V. A supply planning template
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Sources of Wood for Chips
1. Urban residues
2. Forest biomass (Open-loop)

3. Energy crops (Closed-loop)
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Urban Sources

Municipal solid wood waste
Construction and demolition debris
Primary and secondary wood processo
Urban forest residues
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Forest Sources (Open-Loop)

Roundwood 3
Primary mill residues —
e Slabs & &
e Edgings & trim
Logging residues
e TOPS

e Limbs

e Cull trees
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Woody Biomass Energy Crops
(Closed-Loop)

Trees grown specifically as raw material
(feedstock) for energy production

Hybrid poplars and
hybrid willows have
the greatest potential
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The Cost — Supply Relationship
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Cost Components (The Total Cost)

Felling

Limbing & bucking

Skidding / yarding to the landing
Transportation

Chipping

Chip storage & handling
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Transportation Costs

Single largest expense in logging production
Often 50% to 60% of total operating costs

Wood chips usually transported in chip vans
or roll off bins
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Chipping Costs

Chipping costs typically run up to $12.00 or
more per green ton

Chipper and grinder size can have significan
Impact on cost
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Chip Storage and Handling Guidelines

To prevent combustion, chips should be stored outside for
only short periods time (weeks not months)

Freguent rotation of storage piles can help reduce risks of
fire and speed up chip dryinc
Handling increases costs and should be minimized

Drying the chips and storing them under cover prevents
deterioration and heating

Studies show that in many cases, the cost of drying and
covered storage can be recovered when chips are burned
for fuel
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Summary of Chip Production Cost
per green ton by operation
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Summary of Chip Production Cost
per green ton by operation

Source: Duda, K.M. 2008. Boulder County wood-fired heating system fuel cost
assessment. M.Sc. Thesis. Fort Collins, CO: Colorado State University.
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Most wood chips are subsidized to some extent

In Colorado, forest management (harvesting)
activities are often subsidize

Examples:

Unmerchantable material (imbs and tops) transported to
landing along with merchantable material

Service contracts that require woody biomass to be
removed from the site
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Wood Chip Costs (Prices) in Colorado

Vary based on wood chip quality and harvesting,
processing, and hauling costs.

Dirty chips typically range from free at the
anding to $40 per green ton delivered.

Clean chips typically range up to $60 or more
per green ton in Colorado.

Additional note:

SFPI was $98.29 per odmt and HFPI was $103.37 pairat for
pulp chips (Oct. 2010)
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The Impact of Price on Supply Availability

Wood chips are generally considered a commodity product
manufactured to a standard set of specifications

Little product differentiation between manufacturers and
competition is based primarily on price

Price elasticity measures responsiveness in the quantity
demanded for a commodity as a result of change in price of
the same commodity

Demand for wood chips tends to be fairly elastic (as price
Increases supply increases, but demand decreases )
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Jefferson County Biomass Facility Feasibility Study — Final Repdar(McNeil Technologies 2005)
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Conversion factors
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Common Wood Chip Units of Measure

Cubic Yards
Weight
Btu's
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Cubic Yard (of Wood Chips)

Definition: The material (wood chips) contained
within a cubic yard of volume

Many biomass products suclk as animal bedding.
mulch, and compost are sold by the cubic yard

40 cubic yard roll-off container
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Wood Chip Weight

Usually measured in tons

Weigh truck empty and fully loaded, subtracting
the truck weight from the gross (loadec weight)

Conversion factor — Cubic yards to tons
Green ponderosa pine wood chips:
o Approximately 4 cubic yards =1 ton
Dry ponderosa pine wood chips:
« Approximately 6 cubic yards =1 ton
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Wood Chips

Depends the extent to which the slash is compacted

Logging slasl has a solid vo

solid wood

Wood chips have a solid vo

volume to total vo

ume factor (ratio of
ume) of 0.151t0 0.25

ume factor of 0.35 to

0.45, more than double the density of loose slash

Source: Rummer, Harvesting and Transportation of Forest Biomass

http://csfs.colostate.edu/cowood

Slide: 22/ 40



Colorado State University

olorado Wood C%
LIZATION 43 MARKETING PROGRAM FOREST

Conversion of logs to wood chips

Volume: 1 cubic yard of solid wood = 2.5 cubic
yards of wood chips

Weight: Depends on specific gravity and moistur
content

o At 50% moisture content, 1 cubic yard of solid ponderosa
pine (green specific gravity = 0.38) weighs 960 |bs

e At 50% moisture content, 1 cubic yard of solid white oak
(green specific gravity = 0.60) weighs 1,516 Ibs
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Conversion of Wood Chips to Btu’s for Selected
Wood Species

Conversion
Species Wood Bark
(x10¢ Btu/Oven- | (x10° Btu/Oven-
Dry ton) Dry ton)
Ponderosa pine 18.2 -18.8 19.2
Lodgepole pine 17.2 18.8 - 21.6
Douglas-fir 17.6-18.4 18.8 — 20.2
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A Supply Planning Template

Six steps as follows:

1. Analysis of wood chip demand
2. Storage capacity

3. Wood chip sources

4. Demand projection

5. Resource sustainability

6. Capital development plan (CDP)

http://csfs.colostate.edu/cowood Slide: 25/ 40



Colorado State University

olorado Wood C%
LIZATION 43 MARKETING PROGRAM FOREST

SERVNCE

Analysis of Wood Chip Demand

Specify transportation radius for wood chips

Analyze wood chip demand for the specified radius over
the past 10 years

ldentify consumers and the amount of wood chips they
consume by wood chip grade and/or use categories

Quantify the wood chip use by grade and/or use category

Note any wood chip use trends, determining factors that
Influence them, focusing on large volume consumers
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Storage Capacity

Estimate total storage requirements based on
average daily demand and the length of time
over which the backup supply Iis neede

List out existing storage (if any) by structure
and capacity for each structure

Determine the amount of new storage capacity
needed
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Wood Chip Sources

List all sources of wood chips, including forest
(open-loop and closed-loop) and urban sources

Segregate wood chips from various sources by
grade and/or use categories

Note any limitations on use or supply for each
source
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Wood Chip Demand Projection

Develop a 10-year demand projection

Construct table that includes the expecte
average monthly demand, maximum monthly
demand, and projected yearly demand

Describe how projections were made including
assumptions
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Resource Sustainability

Collect and evaluate historical supply data

Summarize data noting both seasonal and long
term trends

ldentify any environmental, economic, or social
factors that could influence supply

Evaluate the adequacy of the supply resource
to sustain current and projected demand
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Capital Development Plan

Assess whether existing facilities (suppliers) are
adequate to meet current and projected wood chip
demand

If no, determine the capital development that will be
required over the next 10 years to meet demand

Evaluate whether existing chip supplies are adequate
to implement CDP (supply new facilites)

If no, list additional sources and demand requirements
over the next 10 years

Describe alternate supply sources that were considered
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Summary

There are many sources of woody biomass that wood
chips can be produced from

Most wood chips used currently are at least partially
subsidizec

Wood chips are generally considered a commodity
product, with elastic demand

1 cubic yard of solid wood equals roughly 2.5 cubic
yards of wood chips

A supply planning template was outlined that involved
6 steps

http://csfs.colostate.edu/cowood Slide: 32/ 40



Colorado State University

{ “olorado Wood %E
TILIZATION L ¢? MARKETING PROGRAM FOREST

http://csfs.colostate.edu/cowood Slide: 33/ 40



