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Categories of Barriers

¢ Reliable Supply
— Gross Biomass Forest Stocks
— Technically Available Forest Stocks

¢ Permitting
— \Wood
—\Water
— Other (Social License)

¢ Harvesting and liransportation
— (oSt
— Equipment Needs
— EfflCIENCY,
— Research and Development



Reliable Supply of Forest Biomass

Numerous estimates made by a variety of groups.
— Vary in assumptions to reach estimates
— Based of different geographic scales (state-regional-national)
— Most start with Forest Inventory Analysis data

California Biomass Collaborative, March 2008 estimate is
conservative: (14.3 mm BDI/yr.)

— Excludes Forest Reserves

— EXcludes Stream Management Zones

— Excludes National Forest Lands with > 35% slopes

— EXcludes Private and other Public lLands withi > 309% slopes

Eorestry s 32% of the Gross available biemass: of 85 mm: By Vi
and 43% of: the technically:availables biomass of 33 mm BRI/ V.



Timberland Base

Total | Forest | Other | Total Other
Resource Area rivate | industry | private | public | USFS | public | Total

North Coast 3413
North Intcrior 5,945
Sacramento 1663] 911 752| 2635 25RG| 79 4298
San Joaguin/Southern 2,688
Central Coast 307

California 7A3T) 4198 3239 5214 8785  429| 16,651

Source: compiled by FRAF from Waddell and Bassetf, 1906, 1897

Oither private Nahmla II_Inrests
1G] .._I3 “a
19%

Forest industry Other public

= R
Lol /
o 3%

-

Source: compiled by FRAF fromr Waddell and Bassetf, 1006, 1997




California Biomass Collaborative, March 2008
An Assessment of Biomass Resources in California, 2007

Table 5.1. Resources and generation potentials from biomass in California, 2007

Category LUnits Agriculture Foresiry '",:t:;::tfsl Dedicated

Ccrogs
Gross Resource Million BOTHy
Technical Resource Million BOThy

Gross Electrical Capacity MiWe
Technical Elecirical Capacity MW e

Gross Elecfrical Energy TwWh
Technical Elecirical Energy TWh

Existing and Flanned Capacity Mie
Existing and Planned Energy TWh

Technical Capacity Met of Existing and Plannsd Mie
Technical Energy Net of Existing and Flanned TWh

Forest Biomass Components
sllogging; Slash — 8 mm B/

siorest [Ihinning — 7.6 mm BB/ yr
sMillIFResIdue — 6rmm: BRily/vre
s(Chaparnall— 5 mm: BB/



Forest Resources of the United States: W. Brad Smith;
et.al.; 2005,

Table 38—Biomass on timberland in the United States by region, sub region, State, and tree
component, 2002

Live trees

Region,
subregion, and State i Saplings

Pacific Southwest:
Caifornia 1.328
Hawaii 4
Total 1332

Pacific Coast tolal: 4 951




Barriers to Reliable Supply

¢ Barriers —
— Long — term sales contracts.

— Approximately 53% (8.7 mil acs.) of the timberland land base is in
USES lands and availability is necessary. .

¢ \VWhat Can be Done?

— Federal policy. needs to accommodate long-term sales contracts for
iomass suppl




Permitting

Primary Permit — Timber Harvest Plan

OtherRequired Permits: =

-Stream’ Alteration Agreements withr Dept. Fish and Game

-\/aste Discharge Permits — Regional-Water Quality:

-State anadrkFederallEndangerearSpecies Compliance

-Section 404! Permit = Corps of Engineers

-|'ocalfUSerPermitst="Eg.ROad OrdinaNCES




Permitting

¢ \What is the Cost of a THP?

Average Plan Size - ~ 400 acres
Average Cost/ Plan - ~ $40,000

Range of THP cost is from $20K to $60K with extreme highs above
$100K.

Biomass removed per acre ranges from 5 to 13 tons withran average of
around /- tons per acre.

Cost ofi permitting per ton remoyved IS approximately

¢ [HP Cost /tons per acre $40.000 / 7 tlac = $14.30/ton
avg. acres. 400ac Permit cost

¢ Regulationsiortimberhanvesting: create an additionallcost of
compliance in'the range of $10/="15// acre (' BoE rough estimate)

o [HP Costdoes notinciudethe cost torthe landowner of the
INSpPection program//compliance duringrhanvest:

» PuUbliciconcenn canradditercostduningrandiollowing s iiF P process
throughicommunicationrandiitigation:



Permitting

¢ \What Can be Done —

— Public Education on Biomass benefits
& Reduces conflict for permit approval and post approval litigation
— Create lower cost permits for lower impact operations.

& Board of Forestry and Fire Protection has created exemptions for fuel
hazard reduction projects (similar to building standard approach)

& Board is working on revision to Modified TTHP which has restricted harvesting
standards, but reduced permit costs.

— (Continue to'work to:maximize regulatory. efficiency. —
¢ |.ead/Agency. process creates information necessary. for approval of: other

permits:
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Biomass Harvesting/Transportation Costs

TABLE 1. — Comparison of five mechanized fuel reduction treatments.

. Treatment Productivity Cut-n-haul cost
System Reference ) . -
Location  (tons/SMH)

Harvester/small yarder Brown and Kellogg (1996) OR 7.00
Harvester/small varder Drews et al. (2001) OR 5.40

Small-scale harvester/forwarder Rummer and Klepac (2002) WY 2.88
Harvester/forwarder Drews et al. (2001) OR 8.10
Harvester/forwarder/chipper Bolding (2002) AL 5.82

Eorest Euels Reduction: Current Methods and Euture Possibilities, V. Chad Bolding et.al. ; Proc. 261" Annual Council on
Forest Engineering/Meeting; Bar Harbor, ME:; 2003

CBC Equipment Review: by Bruce Hartsough , 2008

s|_.opked at the array: off equipment available for forest biomass
narvesting

sEstimated costs per Unit off harvesting and transportation/: different
SCENAKIOS

s\\/Nat Can be done tor improve these Cost fiaCtors?



ible Harvest Process Steps

Standing tree Bundles unched whole-tree skid to landing

Harvest Network

Whole trees Unitized bundles

Manual process at-|anding BAll technical options| 12/17/2007
{limb and buck) ;
Loose slash = \ —

Logs nbunched whole-tree skid to Iandlng

@ ctip (atlanding)
Unitized logs Loose slash

"'Mechamcal processing at landing
{sub-merch) . Bundle slash {m0b|l
/ orward bundle to \

Chips (wibark) landing (f|><ed bunk)

Unitized chips (w/ Barkllimbs 452 T
Fonuard bundle to landing (roll- onJ | ) O Load log truck
Li;g;;:dug::;s P B —— 7@?‘? Forkand Ictgs to Ian?|ng {roll-on) '
7 (limb and buck) pi: LS
Unitized chips e v Farward logs to I_ﬁlmdl_ng (fixed bun % Load roll-on log
{any quality) . iz | F . N Bunk onto truck
Furward chlps to Iandmg (rxed bm) Load logs into rall-on bunk

o Chipping (high cap.)

Mechanical Fel/Bunch
¥ (drive-to-tree)

Q Load chip Van & O Log mill
Load bulk chrps mto roll-on bm .

F Y % =~ ) = Biomass conversion
Mechanical Fell'Bunch | / ' g % —Tip~ Loadrallonchipbin
(swing-to-tree) ' / i LT O ek
T -t - | S
Processing Nodes ek N g \ Load bundles into roll on bunk* | |
. Fell _Mechanical felling/processing at stump & I : < . ; & ’O Increase F'ayload
k) \ bl rd un-bunched | to landin \ !
(logs) _ . Cableyard u bu ched logs to landing W ,\\ e

. Parse: limb and buck \ RS \
2 I / .' g 5 Load bundle on truck
. Densify: chip or bundle N By | R f N : .
Densify and Parse ' ' '

/1

In-woods Transport Nodes

= . . 1
) Loose: logs, slash, chips ”Load rall-on bundle

wf i \ i S ; Bunk on truck
. Chip (mobile) #

'. Bundle slash at landing

. Unitized: bins, bundles

Loading/On-road Transport Nodes

| Intermediate loading: Bulk chips to rall-on bin -
= Mechanical delimb/debarki/chip at landing
O Roadreacy | Cable yard bundles to landing




Equipment, Past & Present

¢ Comminution
¢ Densification
¢ Extraction (primary transport)
¢ Felling

¢ Loading

¢ Processing
¢ [[ransport




Productivity & Cost

¢ Productivity

— Based on results of empirical studies
where available

— Simulated where necessary
— Covered a range of tree sizes: 4-10"
apn Figure § *taIIpr-c.Eenor
— Slopes as relevant for specific
equipment: 10, 30, 60%
9 Hourly, Cost
— Used standard machine-rate

WG ARSI

appreach -
» Base Case Scenarios Were useditor "~ <
Providercost estimates l -

Figure 10. Harwarder.
Source: Pinox Oy




Base Case Woods to Landing Systems
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¢ Removals: 45 Gil/ac (1S0~7 - trees/ac)
o 5007 skid, 30%: slope (60%: for cable), S0-mi haul
o Results ot $80-50/GINincluding $1°2/ Gl transportation




Scenario Example
¢ Ground Based - Cut to Length - Forwarder

CTL Boles Forward

GT/PMH 10%
GT/PMH 30%
— — $/GT 10%
- - - -$/GT 30%

DBH (in)




What Can Be Done?

¢ Some Recommendations — http://biomass.ucdavis.edu/

Harvesting on gentle slopes is more efficient with mechanized whole tree
systems (feller-buncher, skidder, chipper) and provides less cost per ton to the
landing

EXxisting clambunk skidders or. a conventional skidder with a large grapple appear
to have potential for increasing the size of skidded payloads and decreasing
skidding costs:

Consider chunking. Chunkers reguire less energy per ton to:.comminute than do
chippers, so they could be applicable ifithe downstream users can utilize material
larger than standard chips:

Rartially dny treesrand residues prorte:comminution’and transport.
RPost-fellingrair-dryinglis theleast expensivermethod ol reducing
transportationcosts.

Continuerdevelopmentofirollfon/roll efifbinstand stinger vanitrailers


http://biomass.ucdavis.edu/

What Can Be Done ? (cont/d)

¢ Research and Development —

— Develop automated felling and bunching equipment — Allows operator to focus
on tree retention and remoyval.

— Develop a continuous-travel feller buncher — Reduces cost per ton but is a
challenge where selective harvest is to be used.

— Increase strip width. For a given production rate, increasing the width of the strip
within'whichia machine can acquire reduces the required travel speed.

—  [Developa combination feller=buncher-yarder to:combine the advantages of
bunching and ofitethering the fellingreguipment on' steep: terrain.

—  Awarder-chipper; or a yarder-loaderfeeding a separate chipper, would provide
the'same advantage for arsystem producing comminuted energy. feedstock
ratherthanroundwood:

— rain'eperators: Simulaters suchas the Simlogiproductstior Gt systemsihelp
NEW Gperatorsicome up torspeed more rapidlywhilereliminating much of the
downtime:causedibyinexpenenced personnel:



No Silver Bullet

¢ Bruce Hartsough — There are interesting concepts
out there for cost reduction, however, costs will
still be high for harvesting and transportation. To
get the reduction additional research will need to
pbe done. No magic answers.

o With proper equipment selection, planning, and
training operation costs can be lowered in the
range off a 10 ter 20%.

¢ Research, Development, and Demonstration is
needed for the varied terrain and fiorest condition
N Califerniar(not the Seutheast)



The End




	Barriers to Biomass Feedstock
	Categories of Barriers
	Reliable Supply of Forest Biomass
	Timberland Base
	California Biomass Collaborative, March 2008�An Assessment of Biomass Resources in California, 2007
	Forest Resources of the United States: W. Brad Smith; et.al.; 2005,
	Barriers to Reliable Supply
	Permitting
	Permitting
	Permitting
	Biomass Harvesting/Transportation Costs 
	Possible Harvest Process Steps
	Equipment, Past & Present
	Productivity & Cost
	Base Case Woods to Landing Systems
	Scenario Example
	What Can Be Done?
	What Can Be Done ? (cont/d)
	No Silver Bullet
	The End

