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T t l r  potenlial for timber harvest residues (bioniilss) 
a\:ailabicl fimni f b m t  hcaltll trilatrnents to ci)ntt.ibute to senew- 
able cncrg; production 11~t~oi1gI~out the inland western United 
States is consitleritble. (:urrently in Montana there are a p -  
pro.uirn;ltcly 7.5 nlilliiln x r c s  of frequent fire interval hrcs t -  
lands pote~ltizlly available for fosest l m l t h  or fuel reductio~l 
treatlncnit, ( ! ; id ler  et al. 2003).  I'hcsc forests arc character- 
ized as hn\.ing ;I rnodesate to 11igl.1 cronrn fire h a m d  rating 
(I-iedlct et a1. 2004). excessive fuels, s!agnation, ;ind other 
f'acto1.s t i m  et1courag.e tii:;ease atlcl insects (Lzenhouts 19'38, 
1,iedler et a ] .  2001 j. ~ l ech ;~nrca l  fuel reduction ircatmcnts i n  
these forest.; \\,c?uld rcsult in signil?c;~nt c,olutnes of biomass 
not s u i ~ i b l e  for t~n1bc.r or pulp markets that  must be disposed 
of'. CnVort~ir~;!!t.ly, many arcas o f lhc  iiil~lnci west, \\here there 
o.\ist \ ast ~ . C S L ~ U ~ C C S  ~ f ' b ion i ; i s ,  lack rcne\\abli. energy mar- 
kers so 'biom:i,;s is typicalljf d~sposcd o fby  burning at the treat- 
ment s ~ t c .  

1 lamrtious file1 retluction and forest I-cstoration treatiiitxts 
pr-o\:ide land mar lag^-.‘; thc ability to mechanically return low 
elevation f i t ~  ailaptcd fbrests in  he inland \ie>t to sltstainablc 
concllt ioi;s. ?'l~csc treatments h a \  e the potential to proclucc 
signi ficaril cjl~anii tips cit' liirmaxi thi~t must be remo~rcd in 0s- 
der to ~iccon~pl tsh  tlic ~ r c ; ~ m t n l  objccti~ils.  'l'r;iditionally. thls 

biomass has bcen clisposcd of onsite by b i l rn in~ ,  \vhic!i has 
drawbacks such as potential csc:tpc, air quality issues. and 
Ilmitcd burning \-\..intlv\l:s. I<encwable energy production pro- 
\;ides an altcrnati\,c biomass dispoh:ll mcthocl that could in- 
crease the economic returns of'trcatmcnts dcsigncd lo t-educe 
firc hazard. I lowc\.cr, rune\vablc cnsrgy production markets 
are not likely to crnerjre urilcss a clear unclcrstanding offkeel- 
stock supplies and costs :ire available. 'Illis study provides 21 

ft-amewotk to cstiinatil biomass resources in a specified loca- 
tion, their geographic;~l distribution, and as>ociatcd costs 01' 
rlvnilability. 

Hiolilass \sc.rlu~ni: and cost estimates across lasgc areas  ha\^ 
typically bcen coarhe avcrages (Walsh et al. 2000, 1;ricd ct al .  
2003. LSDA 2003a).  Iior cuan~ple.  FIA UioSuin (b'ricd et al. 
2003) \vils d c ~ ~ l o j l < c i  to idcntify "hotspots" ol' biomass sup- 
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ply, compare file1 treat!ncnts, and estimate harvest and  haul 
costs to hypothesized energy production litcil i ties for very 
l~zrge areas. In doing so, FlA UioSuni relies on Forest Inven- 
tor>' and Analysis (F IAj  2nd CJSDA Forest Senice  Iicgion 6 
expansion factors, which a\:esage approxi~nati~ly 6,000 acres, 
to estimate total potential biomass Ibr energy from f'uel recluc- 
tioii tre~~tmttnts. As Clialmers ct i l l .  (2003) note, F111 snlall tree 
simipling intsnsjty is less than 0.0003 percsnt in areas this 
s i ~ c ,  and while the quality of dsta Sol- snlall trees is u. xllent,  
thc quantity is poor. II:m et al. (2002) produced biomass esti- 
nlates for souih\vest Ichho but the study r e l i s  on indultry- 
\vide log-residue relationships dcrived ii-om harvested logs 
~ n l y .  Other studies have examined only h e l  reduction treat- 
ment costs (Fledler et al. 1999,2001,2004: ILarson et al .  2000) 
and do no{ proi/idc. biomass i.olurues in:~dc available from 
these treatments. 

In  this s!~idy. we h a w  taken an aIternati\,e approach for es- 
timating biomass available for renewable energy production 
from fuel reduction treatments. W e  estilnatt: bio~nass v o l ~ ~ n ~ e s  
a\.ailable frorn selected forest types in a western Montana 
county and the spatial distribution of the biornass resources. 
0111- spatially oriented framework uras derived using remotely 
sensed data to eupand ground-sampled forest inventui-y data. 
IZeinolely sensed data are aerially photographed or sa tellitc 
imaged: and mapped at varying resolutions. These data pro- 
vide landscape attribute inforn~ation s ~ ~ c h  as cover type (e.g., 
urban, forest. water, ruck). for-esl!non-forest status. and iffor- 
ested, canopy coverage and stand-le\,el tree diameter classifi- 
cation. We be1iei.e if attributes from ground-sampled forest 
inventory data are related to like attributes of remotely sensed 
d:lta, at a large enough scale, biomass ustin~nttts will be more 
rigorous than those cierived from FIA expansion filctors alone. 
Utilizing the strengths of both, FIA data and  remotely sensed 
data thirs serve to complement each other in tliis application. 

Along n ~ t h  biomas(; vlumes is e estiniated associated costs 
o f  a v u ~ l a b ~ l ~ ~ y  that ~riclude fkllmg, buck- HI^, skiddmg, anti 
haul~ng- -all the ~ o s t s  of atu~np-to-m~l! log production. To do 
this. we ~~ltegratcd a scientli'il.ally based fuel reduc t ~ o n  forcst 
health s~lv~c.ultural treatmmt u ~ t l i  ground-sarnplcd fo~cst  in- 
~entclrrq data anti a geographlo ~nfotmatrotl s y s t ~ m  (GIS). rhis 
Ss,miewor-k \vas d e r ~ i  ed to gcograph~cally ~c i cn t~ l j  and quan- 
t ~ f y  sources of b ~ o ~ n a s s  for ~cl~e\val:le rncrgy product~on from 
federal 2nd p r ~ ~  ;lie forestlands and to est~ninte a s~oc i~ l t t d  
costs of ava~lahdity. 1 he cost and ~ o l u m c  est~mates west. cie- 
r1vt.d with an exrstlng b ~ o ~ n a s s  eliergy product~on Sachty In 

mmd. Realislic stut.np-to-111arl~et volume and cost e s t m a t e ~  
for broninss feetistocks are essential fbr d e t e r n ~ ~ n ~ n g  the fea- 
s i l - ,~l~ty of pott'nt~al energy prociu~tion tndustrles, and this 
xtudy pro\ ides ;1 Srarne\s'orl< for cieterminlng ~,olumes and 
costs apphcable 111 any regon n~liere s ~ n l l l x  data are a ~ a ~ l -  
able. M'h~le fkah~bll~ty s tud~es ai-e conducied wlth spec~fic 
end-use locat~ons In mind, our fi-amework al lous for the 
speulficatlon of any number ctl end-use Iocations. Anci M hile 
\ire apply our fiameworl~ to 3 selected renL\vable energy pro- 
duct~on locat~on. t h ~ s  methodology 1s not 1itn1tt.d to our se- 
lected slte. 

Methods 
Our approach to est~~natin? b~omass volumes and costs con- 

s~btecj of f i \ fc.  bteps: I ) e ~ d u ~ i t i n g  eilsting I'orest cond~tions 
lrorn selected forest ~ntentory ctr~ta to ~clent~fy plots in low 
e l e ~ a t ~ o n  frequent fire ~nlcl-tal arms: 2 )  ~nociel~ng the ripp11- 

Biomass 
stock 

availability 

Figure I .  - Data flow through ana!ysis framework. 

cation of a silv~culturrd prescription wlth thc forcst In~entory 
data and p ~ o d u c ~ n g  a cut trec lrst; 3) est~ri i~l t~ng harvest costs 
for the cut tree list using tnvo liarvest systems, 4 )  idcntif?/~~lg 
larids eligible for the prcccription using remutely sensed data 
bascd on f o r m  typc, ourner-ship, ftre regi~ne condition class. - .  - 
slope, and proximity to existing roads; and 5 )  developing haul 
cost estimates using CIS road network layers. Figure 1 shows 
thc flow ofd:~ta thr&gh our analysis fl-a&cwork~ This frenx- 
work \?:as used to produce estimates of bio~nass stock avail- 
ability, and costs of availability for a specified location. 

Study area 

l'hc area of concern for this ana/ysis-- thc Bittesroot Valley 
in Ravalli County, Muntana --was selected because it has a 
number of factors that rnakc biomass energy production at- 
tractive. 1 lowever, it is f:dr from ~lnique in terms of communi- 
ties in the inland western United States. ?'he area has an abun- 
dance of National 1-:orest land (--70%), a growing populatiun 
particularly in the Wildland Urban InterCdce (Lb'Ul), a signifi- 
cant ilnlount of low e l e d o n  forestland in need of treatment 
(> 67,000 acres, Loeffler 2003'), experienced a sevet-e wildfire 
season in 2000, and is within proximal distance of a ~nod i s i  
amount of existicg \\:sod products infrastructure. Thcse facili- 
ties include two recentiy cslablished, snlall-scale plants 
within the study area capable of utilizing biornass for thcrtnal 
cnergy and a sawinill and pulprnill in the adjoining county to 
thc noi-th (Fig. 2). 

Evaluating existing forest conditions 

Gro~~nd-sampled forest ~nvi3ritor~ data were used to estl- 
mate current fo~est  oond~truns FIA data acqu~red frorn the 
USDL4 Forest S e n  ice 1ieseatc.h Forest In \  enlor-y m d  A n a l -  
sis National J'~ograrn 0r:line D'1tabase Retrlebal Sqsteni 
(hLtp.//fia t's fed us) \$ere used to est~inate forest stand colidi- 
tlons 111 the alea For each In\ entory plot "several obser\.at~ons 
;)re ~ecorded for- each sa~nple t~ ee, rnclucilng ~ t s  diameter, spe- 
cles, and other n ieas~~ren~t t i t s  that ellable the pred~ct~on  of the 
tree's iolunie, grots th rate. and c!u,~l~ty" ('Alerrcli et dl 2003). 
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Figure 2. - Study area: Ravalli County, Montana. 

In an cfrort tc:, decrer~se b ~ a s  in the est imates, antl Increase 
estimate consistency, f- 1A plots selected for analys~s \yere ex- 
panded beycwd Rai 3111 County to include thrce addl tloml 
cont~guous hlontat~a counties (Lake, Mi l e~a l ,  and 311ssoula) 
(Fig. 2) Tlicse c ~ u t i t ~ c s  l m ~ e  foreit types and  forest condi- 
tmns slni~lar lo those Sound rn ICa~alIi C'oirnty (f-~ecller 2003). 
FIA plots \\\.ere in~tially selected based upon the Ibrest types 
for it hrch the selectt.cl forest restoratwii prescrtptron was cle- 
slgned: lo~ver  ele\ation po!~clcrosa pinc (PP),  Douglas-l;r 
(DF). and a non-majural nilx of prcdoniinantly pontlcrosa 
pule, Douglas-fir, and western larch. called dry loner ~ n ~ x z d  
conlrer (DLMU). Subsecluent to ~solnlrng plots of these forest 
tqpes, FlA plots icere fiirther re ti-lcled to plots on Nat~on,ll 
Forest antl private lands categoriied as lire regme condition 
clabs 2 or 3. Br~el ly clefined, "fire-regme condit~orl class 
( FRC C) is an approximatwn of ecosystem cieparture resulting 
from a change in fire regin~es" IUSDA 2003b). FRCC 2 and 3 
represent the most substantial departure from hlstor~c fire re- 
gime. Lands n7ith these types of ownersh:p and tire harard 
ratlng are thd bcst carrdlclatcs ii)r ~ ~ c L ' I c I , ~ ~  fuel ~ccfuct~oii 
trcatnnent. 

Modeling a silvicultural treatment 
-. 
1 he prescr tption selected for tfus ;~nalys~s was des~gned to 

iestore lou er elei-atlon frequent fire ~ntet-i a1 lorests In the 111- 
hnd  west to Iilstorml and s~ista~ilablc cond~twns (Fiedler et 
al lC)9C), 2003). Cut tree l~s t s  \yere cleveloped by applywg 
I'~eldor's prescrlptlon to the selected FIA plots Plots that el- 
ther had no harvest activlty or \+ ere eutrerne outliers were re- 
moved, reduc~ng the fiilal data set to 100 F I A  plots. S t a t i~ t~cs  
from the cut Lree Irsts were wninar~recl  across three quadrailc 
mean diameter (QMD) classes. less than 5 mches, 5 to 9 
rncbes, m d  greater t l m  9 i nche~  (7';ibk 1 ). The large standard 
dc\ ~atrons uidl~ntc high carinbillty acrws the 1'1,4 plols, re- 
f lccmg the shecr vanety of stmd cond~tmrls ].resent al the 
time o f smp lmg  Exa~nlnat~on of t\i o meacurzs i>fctnti31 tcn- 
dency, mean ilnd nlecllan, ~ n d ~ ~ a t e  thclt the dlsti-lbuttons of 
trees 111 each of the c la~ses  are s k n  ed iouard the larger tree\ 
~n each class, except for the Qh"l5 of cut trccs less thm 1 
rnchcs, WIIICII dl-e hhec~ ed :ou '3rd ~mal le r  trees. Tllcse st~ltii- 
tics from the FIA plot:, were cre'xted to take fonvml ~ n t o  the 
ha r~es t  cost ~nockl Furthermure, u e  a w m e  that nlean bio- 
mass est~rnatcs consercatlcely represent current b~oniass 
a ~ a ~ l a b i i ~ t y  in the study areli, slnce firel., reduction programs 
are ilhely to pr1~~1t1zt '  t i ~ " i ~ ~ i l g  the Inole heal 11) stoclied stdnd, 
iirst. 

Table 1. - Summary statistics of the cut tree list (n = 100). 

L'ar.i:~blc hlcari hlc~irali SD" 

Modeling biomass volumes and harvest costs 

l l ~ e  h m r e s t  volume and co\f rnodel selected fur thlh 
study--the Fuel ICeductlon Cost S ~ n i ~ ~ l a t o r  IfYRUS) (Ftght et 
211 2003, I I;~rtsough anel Ytglit 2003)-rey111rt.s fenv input vari- 
abli.4 and ni~nrnial timber tiai-vest operational Lnou Icdge. The 
inodel ~ l l o u  s cost coniparlsons for up to S I X  h,m cst systems, 
fu r  t h ~ s  ; ~ n a l > h ~ i  we have qecified ~ i h o l e  tree (W'1) and cut- 
to-lcnglh (C'TL) because they represent thc rnost conimoi; 
pt-oiinJ-baA systems in the study ale,i. Rcquircd FRC'S mprlt 
vmables incliidc tree> per ncre reinoceci. QMD, acerage tree 
~ o i u m e ,  green \vood we~ght ,  a n d  ~csiciuc we~gh t  to bole 
\\eight tiactions The lattcr L\ ere cnl~*tii~~ted from the summa- 
SIL& cut tree list, and r e y e s s m  eqlidtlons ;mi green ~cood 
\\eights prov~ded by Brown ( 1978). b ' e  used the average 
,slope o f 2 2  nercent for lancls idtntified as stl~i:tble Sor treat- 
melit through GIs analysis and assumed v, uod filwr mo~sturr 
cur~fent of 50 percel~t T h e e  skttfdlng/ior\\,ardlng cl~sta~ices 
(300, 800, and 1,300 ft) were specdied to ~epresent \arJring 
a w l  age hr-lri est site tit stances fro111 !he neare\t road We used 
the model's defiiult residue reco\ e r j  fractions of 0.80 for WT 
bystem5 and 0 65 f'orC'7'L systcn~s. The resrdcrc rcco\er~r frac- 
tion rep~csents the actmi ;mount oi' bionlass collected and 
reinovcd fi-om the site The model was cilhbrated to reflect 
b'estern hlontan,! wage rates: $24.60/hi- for fillers andlor 
buclm-s and $16.13 'hr lor all others (2002 dollars) (AC'INE? 
2003) 'The model's defillilt labor benefit rate of 35 percent 
ua s  retained and n io \e -~n  costs were not ~ncluded Using thc 
1-RC'S n~o,lel mcl variables calcalntrd horn the surimclr~i~'d 
cut tree list, bioniass . ~ o l u ~ n e s  and harvest costs \sere estl- 
mate~l for t:xh FIA plot for the three skldding distances Av- 
erage costs nere then computed for each har\.est systeni and 
sliidcilng dislanctr fiom the hst of FIA plots 

identifying eligible lands 
GlS 17 often used to identify, assess. and e\ aluate any i~uin- 

bcr of icsea~ch w u e s  based on Iniid~cape feature data re- 
cordecl from remote sensing (1.2.. ~~i te l l~ tc :  t111ilgt'Q. aer~al  pho- 
toyraphq ) and/or ficlci colicclron The u\e of renlotc'v sclised 
dLitd 31id GIS analjrsl\ In t h ~ s  framework alloued us to ~dcntify 
land3 t h ~ t  were deenied appropriate for the selected silv~cul- 
turd1 treatment based on cover type, FRC'C'. p r o ~ m i l  ty to 
road<, slupe, o \wmhlp .  and w~ldflrz occurrence. 

The Sorest conditions, or cover type. of each polygon in the 
st~artni d ~ t a  had prt"~'iousIy been catsgt)rircd (Chew et al 
2003) using vegdtatlon attr~butes of tile Sntelhte Imagery 
l x d  Cove1 C'lass~ 5cat1on (SII,C I ) data (Red rn rd  1996). 
'ind were supplleti by the Bitten-out National Forest. The FIA 
p ! ~  c~c're rn~itched ~ ~ t h  these GlS data by coier'lbrest type 
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F,gure 3. - Composite map of lands and roads in Ravalli 
County, Montana. 

y~elding a datd Ilnk bet11 een the t~ o chta sets. Only lands Iiav- 
Ing cocer types of T)F, PP. or DLMC were retained fol andly- 
s ~ s .  Slope v ,is deteini~ned ucmg the appropi late U S C+eolog~- 
cal Survey D~gital Flevdtron Jl/lodel and the Spat1'11 Ar~alqst 
tool witllin the CIIS sofluale Only lands wit11 slopes less than 
or equal to -35 percent \&ere e\aluareci b L w d  on the requlre- 
nlelits of the two groui~d-based I~anes t  systems selected for 
ann l~ws  I m d  o\vner\hlp \$as I~mlted to National Forest and 
private forestland as recorded by the h4ontn11a Cai1,tstml Map- 
ping Project 01 tile hlolltana Natural Resoulce Inlorrnat~on 
Systeni (NJiIS 2004) Addit~onally, lands categorind as 
FRCC' 2 or 3 ue l e  reta!ned based upcm a 90-m GIs d a t ~  layer 
obtarned from the 1JSI)A Forest Service Northern Regivu Na- 
tional F ~ r e  Plan Cohes~ \ f e  Stiategy Geospat~al  Database 
( CSDA 2003bi Fin,liiy, ure excluded landc that exper~enced 
I~tgh or mecllum huni se.i erity 111 the 2000 wilclfira, using d m  
supplied by B~tterroot Nrit~oiial Forest staff' Figure 3 shon s 
the locat~on of the lmds selected for analysis 

Estimating haul costs 

I'r~or to I\ rclespread use oFC;JS, h,lul costs had been \1mp11- 
ficd by ~ n c o r p o ~ ; ~ t ~ n g  tixed diqtnnce cost  estlmatec ~ n t o  t o t ~ l  
nil11 del~\ered cost\ (!-la11 et a1 2002, Keegan et 31. 2003. 
CSPA 2003a) tlot%e~,er, a clgnificant portlon of the dell\- 
ered cost of biolnabs can be due to tlancport;lt~on (I-Ian et a1 
2002, C?Dl\ 20033) Therefore, to dei,elop accuiate estl- 
m t e s  of haul co\ts, we cal~ulaieci the d ~ m n c e  in miles by 
load surface t j  pe t ~ o m  each polygon to the ~delltlfied b~o i i i a~s  
enelgy production f l c ~ l ~ t \ ,  VI e then asslgned a per-mile 1im1 

cost b ,~wd upon the surlacc. type of r-cud tratelrd T ~ I S  ap-  
pt-oazh M'IS ~~'Icctecl bccause log tr-ucLs and chip frilcks'\ans 
!I-avel a t  diff'ercnt rates ol'bpceti depending on the road's sur- 
f a ~ e  t! pe. Tu o haul cost eht~tnates L\ cre obtained from a EUI - 
est Service R y o n  1 steu 31-clchip contract awarcied 111 2002 
(C'STIA 2 0 0 3 ~ )  $2 28 per m ~ l e  per loaded truck for p a ~ d  
roads and 54.68 pc1- rn~li: pet l o a d d  truck for u n p a \ d  ioatis. 
Us~ng  these costs and assiimlng a 15-t(~n chip van. ,nclage 
costs would e q u 1  S 15 pcr 111ilc pcr ton for paved roads. and 
5 3 1 per ni11e per ton for i m p \  c(l roads. 

The primiiry load dat:~ used 111 this ;ln;llys~s for lands outsrde 
thc Uitterroot hat tonal Fores~  LL ere ci~~~~vriluacled f ron i  thz 
,\4ontsna NRIS ( ~ K I S  2003) and containeci ex~strng loads In 
Rci\ ill11 Coi~nt> .  The road laqer dld not. Jlou.e\w, c'ontain sur- 
lace type infomliitl~n. In a pi-occss of dLita ngyegatlon, GIS 
and Imciscape level data from ;i total of ibur sources (hlontal~a 
Natural Resource Infornlation System, Ii~tterroot Nntiorlsl 
Forest, hlontnna Departnxnt ol"l'r;~nsportation, and  Ravall~ 
County Ikpar-tnlent of I'runsportaljon) were cornbinec! to 
forin the road layer v. lr 11 surface types used for illis a r~a l \> \~s .  
1t:igur.e 3 sho~vs the con~posire map of scleclcd lancls and 
roads. 

For purposes oftliis study, we assumed b ionms is deli~.:ered 
to an existing thermal energy pi.oduction facility located in the 
southern portion of Ravalli County in the totvn of Darhy. The 
least cost route froin all polygons to Darby was detel-mined by 
converting the road layer to a raster grid of 30-m ceils. Each 
cell was then assigned a value equivalent to the haul cost of 
travel along a paved road. 3 ul~paved road, or infinite cost 
where no roads occurred. The least cost route fro111 each cell to 
Darby was then calculated using the cost weighted distmce 
functior~ of the Spatial Aiialyst tool i n  the GiS software. This 
provided the least haul cost from each polygon along the en- 
tire road network to Darby. These costs were then assigned to 
adjacent stand polygons not directly located on a road. 

Framework output: estimating biomass volumes 
and costs of availability 

Hio~nass x olumes \%ere estmated using the F;RCS \.olunie 
and harvest cost   nod el u\mg cut tree list \ar~ables produced 
fro111 the s~lvicuitura! treatment Meail ectiinates for both har- 
17est systems were the11 computed from the 100 FIA4 plots Rio- 
Inass costs o f  a\ a~I;~billty were e\timated by suinrning the 31 - 

erage stui~~p-to-loaded-truck cost est~nlates for each hancst  
systeni u ~ t h  haul c o ~ t s  from each polygon in the study area 
Fquation [ I ]  tdent~fiec the deln m d  cost per green ton of bio- 
n m c  for ,I specific polj.gon for the two hallest systcnw and 
three average ck~d;i~iig, 'fo~\\ard~ng distances. 

\\here I: ,, , ,,, ,,, = del~cered cost per green ton c?f b~oniass col- 
lected from poll gon I for the system 7j9s t C T I -  c,r U 1 ) 
and J < ~ d d ~ n g  forwardmg distance f w d  (300, 800. or 1.301) fi); 
11,) ,>,(, = w m g c  cost per glcen ton of coI1wting b ~ ~ n l ~ l i s  
(chrpp~ng cosls only fi)r WT, lor CTL, costs include slash 
bundling, Sorw~ard~ng. ant! loading based on fitd distance), 
i. = ~ ~ r - t m  Iidtil cost 011 unpaved roads, clrsr, ,,,,,,,,, = dis- 
tance (mi)  on unp:~ved ro,-ltis horn polygon I to I)nrbc; I;,<,, = 

per-ton haul cost on peed roads; Olsr, ,,,,, = cllstance on p a ~ d  
road> from polqwn z to Lj'il-by Using j701ygo11 blze 111 acre!, .I> 
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Results 

Thr F1,4 plots liatle sho\\.r? t i i :~!  imj~l t '~~ient ing tbc selected 
prescsip!ioti I n  11-ic. sludy sr<a using a \Vrr systetn result?; i i t  

~pprouimately  13 ;!ri.r.I! ions p r r  acre of biomass at 50 pet-c<nt 
~l;oir\iurc conten: ,.; l ;~ l r '  a C'TL. s),sttlni \ \ ~ o u l d  yield approxi- 
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Tabie 3. - Treatable acres and total biomass available by 
harvest system (n = 100). 
- 

'?4liolc t i  cc C ut-to-lengtl~ 

21-ca (,ici.cs) (17,187 67.157 

Grce!~ binmas5 (tons:xre) 14 I2 

'Tcjtal bioinass (gi.cc11 tnrij,! %O,h ! S Snh ,711  
-- - -. . -. - -- .- -. -- - - - .- . . - -- - 

0 200 400 600 800 1,000 
Thousands of Green Tons (W) 

Figure 4. - Static biomass supply using a WT system. Nega- 
tive values indicate revenue in excess of cost. 

0 200 400 600 803 1,000 
Thousands of Green Tons (C"PL) 

Figure 5. - Static biomass supply ~lsing a CTL system. 

i~oiaei-s \& ~ t h  n cost-erfecti~ e methodology for ssti~mtlrlg b ~ o -  
niass feedhtock I - ~ S C : ~ ~ T C C S  as usell as t l ~ e ~ r  spatial di\trtbut~on. 
Hecause biolmass 1s a low.-~aluz product c tm-~cter lxtf  by high 
coliectlon and haul costs, these types of assessments ai-t: i.5- 

s e n t ~ i l  to determine po tc~~t ia l  feasibility of encrgy production 
1ndustrlt.s. l"P~ese results art. belleved to prowde landc,uape 
Is\ cl biomass cdrmittcs at n high cleyrcl: ofaccuracy, IN\! only 
pro\,icir~;g st;lkt.holtlt.rs u ~ t h  ~ i ~ l u a b l c  ~nSi)rina~ion 011 "11o\\~ 
n~rich," but also "v\ here" ai;d "at wh;it cost." 
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