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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 Transportation
— Cost
— Equipment Needs
— Efficiency
— 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.)

— EXxcludes Forest Reserves

— Excludes Stream Management Zones

— Excludes National Forest Lands with = 35% slopes

— Excludes Private and other Public Lands with = 30% slopes

Ferestry Is' 32% of the Gross available biemass of 83 mm BDI/ yr.
and 43% ofi the technically available biomass of 33 mm BDIT/yr.



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




California Biomass Collaborative, March 2008
An Assessment of Biomass Resources Iin 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 206
Technical Resource Million BOThy 86

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

=|'0gQing Slash — 8 mm BDI/yr.
s-orest Thinning — 7.6 mm BDIT/yr.
=MillFResidue’— 6: mm BDi/yir:
sChaparral — 5 mm BDI/yr.



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. .

¢ \What Can be Done?

— Federal policy: needs to accommodate long-term sales contracts for
DIoMass supply-:




Permitting

Primary Permit — Timber Harvest Plan

OtherReguired Permits —

-Stream Alteration Agreements with Dept. Fish and Gam

-\Waste Discharge Permits — Regional \Water Quality/.
-State and Federal Endangered SpeciesiCompliance

-Section 404 Permit — Corps of Engineers
)]

-l'ocal UserRermiits — Eg- Road Orcinances




Permitting

¢ \What Is the Cost of a THP?

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

Range ofl THP cost Is from $20K to $60K with extreme highs above
$100K.

Biomass removed per acre ranges from 5 te 13 tons with'an average of
around 7 tens per acre.
Cost of permitting per ten remoeyved Is approximately.
¢ [HP Cost. /tons per acre $40,000 / 7 tlac = $14.30/ton
aVg. acres. 400ac Permit cost

¢ Regulationsiortimher han/esting: create an adaitional cost of
compliance i therange oii$10— 15/acre ((Bok roughrestimate)

¢ [HP Costadees netinciude the cost to'the landowner of the
[NSPECLion program//compliance dunng han/est:

¢ PRULIICCONCENN can addiercostdunngranaicllowing iHR PIECESS
reuehrcommunicatenrancdiitigation:



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 prejects (similar te building standard appreach)

& Board is working on revision to' Modified THP which has restricted hanvesting
Standards, but reduced permit costs.

— Continue te'work termaximize regulatony efficiency —
¢ Lead Agency process creates information necessary. for approval of ether

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

Forest Fuels Reduction: Current Methods and Future Passibilities, M. Chad Bolding et.al. ; Proc. 261" Annual Council on
orest'Engineering/Veeting; Bar Harbor, ME:; 2003

CBC Equipment Review: by, Bruce Hartsough , 2008

=|.0oked at the array of equipment available for forest biomass
harvesting

sEstimated costs per unit of harvesting and transportation/ different
scenarios

=\\What can be done to Improve these cost factors?



Standing tree Bundles

unched whole-tree skid to landing

Whole trees Unitized bundles

H{limb and buck)

Loose slash |
’danunched whole-tree skid to Iandlng

Logs

Loose slash
{sub-merch)

Uralicnd logs . Bundle slash {mobne
Chips (wibark) :

Unitized chips (w/ Barkilimbs

Forward bundle to landing (roll- onj
n.- A padiit
Unitized cljups / Manual processing at stump Forward Iogs to landing (roll—on}
{pulp quality) . . /
* (limb and buck}
Unitized chips EE @
{any quality) ' C ;
) & ﬂh,.Furward ch1ps tn Iandmg (rxed bln)
Manual fell VA

Mechanical Fell/Bunch
(drive-to-tree)
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{swing to-tree)

Processing Nodes

. Fell

' ..hﬁ'ecﬁa‘nicélfelﬁ'hg.iprocessing‘al-slu'mp - S :
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@ Parse: limb and buck i . WA
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g | L i | Cable yarcl bunched whole trees to Iandmg
Densify and Parse O e | AN =
In-woods Transport Nodes
() Loose: logs, slash, chips

. Unitized: bins, bundles

‘ Chip (mobile)
Intermediate loading: Bulk chips to rall-on bin

o Road-ready

Loading/On-road Transport Nodes

. Cable yard bundies to landing

Manual process at landing

— @ crip (atlanding)
"_'Mel::hanical processing at landing

X
.Illl b N
y E Bunk on truck
q;ﬁ Cable yard slash to landing 4[7 ‘ Bundle slash at landing
\ 7

Mechanical delimb/debarkichip at landing

Ible Harvest Process Steps

Harvest Network

Il technical options| 12/17/2007

O Load log truck

Load rall-on lag
Bunk onto truck
| Load Iogs into roll-on bunk

o Chipping (high cap.)
\J

o Log mill

"
Load chip Van
) Load bulk chrps mto roll-on bm

] | — O- Biomass conversion
Load roll-on chip bin K

an bruck
Load bundles into roll -on bunk™

A B ’0 Increasa Payload

d Load bundle an tuck

Load roll-on bundle




Equipment, Past & Present

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

¢ Loading

¢ Processing
¢ [ransport

T




Productivity & Cost

¢ Productivity:

— Based on results of empirical studies
where available

— Simulated where necessary
— Covered a range of tree sizes: 4-10”

d b h lfigure 8. ’f:ar;—;br.crces ST
— Slopes as relevant for specific NS
equipment: 10, 30, 60%

¢ Hourly cost
— Used standard machine-rate

WIC ]S ]

appreach :
¢ Base Case Scenarios were used tor | f—-"‘* . - %
provide cost estimates =~ e e

Figure 10. Harwarder.
Source: Pinox Oy




Base Case Woods to Landing Systems

@ Haul
m Chip
O Skid/Forw/Yard

O Bundle

B Harvest
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CTL Bundle Cable Yard
Slash

System

¢ Remoyvals: 45 Gili/ac (1:90- 7 trees/ac)
¢ 500" skid, 30% slope (60% for cable), 50-mi haul
¢ Results off $30-50/GT including $12/Gi transportation




Scenario Example
¢ Ground Based — Cut to Length - Forwarder

CTL Boles Forward

GT/PMH

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

DBH (in)




What Can Be Done?

¢ Some Recommendations — htip://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

EXisting clambunk skidders or a conventional skidder with a large grapple appear
to' have potential for increasing the size ofiskidded payloads and decreasing
skidding Costs.

Consider chunking. Chunkers require less energy: per ton to comminute than do
Chippers; so they couldbe applicable i ithe dewnstream Users can utilize material
largerthan standard chips:

Rartially an/ trees andiresidUes prieitercomminutien anditransport:.
RPost-fellingralr-diyingis theleast expensive metnod e reducing
[ranspoertation coests:

Continuerdevelepmentoefirellifen/ el efifhinstand stingervantialers


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 removal.

— 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'which'a:machine can acquire reduces the reqguired travel speed.

—  Developa combination feller-buncher-yarder torcombine the advantages of:
punchingand efitethernng thefelling equipment eni steep terrain.

—  AWarder=Chipper; orayarder-loaderfeeding a separate chipper;, would provide
the'same advantage forasystem producing ceomminuted energy. ieedstock
ratherthanreuncweod:

— Jiraineperators: Simulaters suchias the Simlegproductstior CliE systems help
NEW OPENalerSICome upiterspeed more rapidiyawhilerelimmatingimuch of the
downtime:causedibyinexpenenced persennel:



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
be done. No magic answers.

+ With proper eguipment selection, planning, and
training eperation coests can be lowered In the
range of a 10 to 209%6.

¢ Research, Development, and Demonstration Is
needed for the varied terrain and forest condition
In California (not the Southeast)



The End

¢ Equipment Examples
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