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A, CB K f i a u s 3 ~ ~  Techologist 
Pacific M~rthwest Foreshand Range  Experiment Station 

The raamfac%we 09 lumber from logs is always acc&nnq~a#ied by the 
accmd.a%fon o f  mOd fiber fa the Tom of sawdust, slabs, edging, trim, 
a d  e b ~ l n g s  ~kich is of little coramereial viLL~e Sa,-lls use a pctr t i~n 
of this ' '~e8sid.d" wood fi.bejs for generating a-am e t h  which .t;o r w  the 
mill =d dry kilns, some 19 used as a raw ma;erial far other industries, 
but; mch of it i s  still dLsposed of i n  bwnera. 

The iacrZustriaP econsrqyr of Lumber-producbg carmrrmaities is dependent 
on a ~s;~~t inuously  ~tdea_ua.%e timber supply. Weview in Orepa is such a 
community. Foreseeing a decreasing Umber supply and conseqtlent decrease 
in sawmill enp.3opn-b, the local Chaaiber of Commerce began to explore the 
possibilities of generating n e ~  industries to provide new jobs and thus 
naItn.ta5.a -ehc present level of employment. This could be d m  in two ways: 
(1) adied eq1oymeo.t; night be provided through more complete manufacture 
of the lumber produced in Weview,  or (2) it might also be provided by 
producing new products using 'che psese~t  type of / m i l l  residue (waste wood) 
at the lermber mi23.s als a raw material. In either case the first step of 
eqlsra-t;ion would be ta &t;em&gte how mch and in what f ~ r m ~ i  mi11 resiche 
is be- &uc.?_apd at the 1-r mills and haw much of it is already being 
wed 

1a 1-949 the M e  County Chamber of Comerce contributed f U h Z b  which 
embf ed %he Pacific N~rthwcst Forest atld Range Experiment Station, U . S . 
Forest Service to ~~Lkt3 a study of the volume of mill residue in the 11mher 
h d ~ t i " ~  in that areac Skccfair Wilson visited the Lakeview mills and 
betermbed the mill resirlue volume for the 1948 lumber production. In 
January 1952 a, r e v i e w  wz-m made of current sawmilling practice and new vol- 
m a  were &te&ned. These results, combined vlth those for 1948 were 
project2d to apply to f%~tu.re operations when the 1wher production in the 
Erea d&t be limited to the fog supply coming only *om Forest Service 
tiHiber sales frt the Lakevie% Federal. Unlt, aggregating about 50 rnillfon 
feet per ye=. 



!This report describes how the study was c~n&c.t;rsd and sham the volume 
and hiad of mill residue being developed. It also discusses several. kinds 
of new products noiw k i n g  made elsewhepe i n  thts caunCry k"rorn wood fiber, 
which might Be considered for rnanuf'actw in the Lakeview an4 other lwdkr- 
grodueing commmitles as potentlal new industries using m i l l .  residue wood 
fiber as a raw material.. 

B t b d  o f  Stuw 

In 199 the lumber-producing industry in the Lakeview ares, consist- . 
in$ of four sawmills E U L ~  three remewtUr.a plants, was visit& by 
Sinclair Wilson. interviewing mi l l  personnel mil observing plant opera- 
tions, he analyzed the c u k t b ~ g  practf ce , maauf'acturdng equipment, power-plat 
-2. use, and waste Usposal at each plat. In the sawmflls he maswed 
the size and volume of typical, logs and the dinensions of' each board cut 
from the logs. Ee maswed the t;fficfnneas of the saw kerf aad the set-out 
at the log ca"rria~;e. By iiXagrasnzling the log cross-section and platttng the 
position mil size of each cut and each baaxd, he ca1czzl.a-d the volume af 
the wood in tfae log, Etnd then in the rough 1-s--the slab, the edgings, 
the sawdwt, ma the .t;T-2me Similarly, he exten&$ his calcu&ation;~. to 
measure the v o ~ ~  t3T bark on the log and the portion which became sawdust 
an& which adhered to: %he sl& aind e-qgs* also mewumd: and ~ l o s e u  
estimated the ml̂ l;~lge of m5U~residue gnawrial fng over We varisus con* 
veyors. By s i ~ 3 . a ~  obsematic3nsr he &%rmLned the arrmmk of'wmd f L b r  
developed in planing the lumber to finished size, in remanufacturing to 
muldings, and in produch~g bolc 8 h m .  

Using this i n f o m t i u n ,  and draw5ng w o n  his wide experience in  lm- I 

ber manufacture, Wtlson e~lculated fn unit voLumes the amout;  of residual 
wood and bark developed by m e  of' product; that is, sawdust, slabs, edg- 
ings, trim, and sbvings at- samxLll, p-ng mill, mlding plant, and box 
factory. %%ese *values he expressed in tel?ms of cubic feet  (wood fiber as 
found in log form) per thousand feet of log acale (board measure) cut at 

, 

the savmill, and i.n cubic feet per thousaad feet boma areasure (lunber tally) 
of luaber brou.&t .inta tiae rem~hntlfact;uriw plant. 

The disposition of the m i l l  residue was &so determined. The solid 
voK.um2 of woad axid -fi: used by the mill for its awn power and for p m r  
sold; the ~01~~313 sold for damstic fuel, 'box cleats, and other uses; and 
*the volume burned or otherwise destroyed were develcrped in the same u n i B ~  
and te:,nmsl as those which were wed in calcuhting t;he v02- of: ail1 
residue . 

These vaLues, de-bezmined at, each sawmill amdl remamfactwing p u t ,  
were consolidated to shar a total far the area, based oq the- lumber produc- 
tion fo r  the year 198. In Jar2w;ary 1952 ~ u r r e n t  sscnniuing practice in 
the area was reviewed and the 1948 results were modifieB aad extended to 
the 1951 lwsiber pro&cl%crrz under the mmrenZ; peibm& UnM.ilt; of %b 
Forest &mice, whfc'a w addg .the pr~&act ia  ef a saW3.l at FafsLey 4x1 
the Lakeview group. Estm-s were axso made for the amatxi% of %mad: waste 
whleh would be expected to develap several. pass bnce Sf %be Zumber 

-2- 



ps6d.uct-Lon in L%e area were l i d k e d  a log supply available only SFOBI 
Fosc3st %mdce %ales aggregating approxfm%ely 50 million feet a year in. 
the area eiribra~ed by the present Federal IJnit. It wa.s~ recofgrized, however, 
tb% chaages Ea %he Federal Unit prozrision and in u-kilfzatian practice 
WWUL~ c%irec%Lf a~rd mtxrfally affect such resi&w1 m d  esti;jma,te~. 

The sawnilla aixd ~mmufactwiag plants in the Lakevies iwea are ty-pi-  
ca.1 m&m ~pera%i~na of" ~313tiim or small. s ize .  Badsaws are wed in the 
s a d l l s ,  hi efficient ffrur.ced.-cireula%iicln r9J.y kilns are used f ~ r  w- 
h g  tfre 2~unbe2, @em. planers are wed in remanufactaring p l a t s ,  and %he 
Box factoxy is fitk& with resrtws with minimum Wclmess of saw kerf* K-  
togct;her, the mimu fac~ lag  pactice in UIkevfew may be ~onsidered as 
re~resex~biag ef f 1 cte:i% u%il&za%iora of the log aceording -f;o current industry 
standar.iil;. There is no indicatkoe t b t  the volume of m i l l  residue develaped 
in saw5~1.g m d  fl.zxtsMng ls.uaber is greaker %baa c w s m  f o ~ r  the i n d u s ~ r y  
gene3 rdf3r 

The resufLa of this s-1;u&y3 ~3bm-1 in W i l e  1, ~ Q P n b i n e  tEze v o f m  o f  
d & b r i e l a p x %  at al l  af the mills in the area. The 19,948 cut of 

a ~ A O  452 mi lk im  feet (LOG s c a ~ e ) .  m s e  lugs 
ase mlcula*d to have contained 7,250,000 nibic feet of sound M o d  (not 
including bark) a "mze volume of wood products (lumber, millwork, moldhe ,  
box shook) prodrtced from these logs and shipped. from Weview was calcal- 
a+&& to be 3 ,kP2?"L,000 cubic feet or 47.2 perceat of %the wood f5ber mnkent 
of % I  fog. 

13 %he sa~-&LLs the wood Sf ber in t'ne s a v W t ,  slabs, edgings, a d  
trills -"h~~.zted to 2,36,000 cubic feet 91- 3 . 2  percent of the log M ~ ~ .  
The gratzk~g &.bLs received dlimc%ly only two-thir- of the pr~duc.tSon of 

. %he sawmill, bafarnce going dire'ctly to molding and box plants, or 
being sold roo%&.. In the planing mi3.1, however, L k  adiiitilomf Loss of 
W O Q ~  Pibe:. rey:.?e&eo:&ci 8.1 percent of the volurne of  the log. Molding 
plants a.4 box f~t~-kories use b&h planed and roa@ IUE&S, and it is neat 
goss5bLe -1;o eccc1wak2y- mas-txe Ys1e portion 0% Yae Log &velep& as =see 
material here. Fo? bo* t y - ~ p e ~  of plants, however, the residua& fiber would  
ELEXXW'~ -to -%e zemaining 14 $5 percent--making a tot& mill residue of 52.8 
perceu-5 of' %lxe V U ! - I ~  0% so~krld woad in tb log bxo-agh-t to the s a W n .  
The 'volrmr of  b e ~ k  was calc-fi&ted at 1,370,000 cubic feet or equal to 18.9 
percent sf the v o l t -  e,% vuod c~ntained 3.n eie hags. 

. 
The ~mlvxx~ 05 mill residue for 1951 was weeter than in 1948 because 

sf the Lxzeased VQ~WSE of logs processed by the industry. However, the 
percentage of -msi&ual mod was consf dered be %he sane fn each type of 
plaxlt. A smaller pereer"p%age of the lumber proitaction was processed in' 
the m ~ l i d i k ~  pbu~2;s a d  box factnriea; cowequen$;ly, %he increase in mill 
residue was SOEW~E.% leas  than uou3.d be indical%ed by extending %he 1948 
vafws* This effect is &SO reflectred in the vaLws calctitated for the 
fatwe fei3ernPalb u-5% operati aa, when the avaf bable lag volume is estimated 
to equal. the 198 value, but molding plants and box factories will process 
less Iukrer and e~nseqwnt* develop less resf due. 
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s b l e s  2 anii 3 recapitxii.ae the mill residue values stmm fur 1948 
i n  MBle J, exid &so rshw $he m m t  per thewma boasd feet, log scale. 
In 194-8 tine s'ceam boiler plants used 2,510,OW cubic feet cf wood and 
688,000 cubic feet of bark for fuel (table 4). This .amounts to two-thir&s 
aF L k  woo8 fgbcr a2d nm-hiiLf of khe bark d.eve10pea as mill resiaue at 
a;L1 of -&e ~xi118 and re-Wac%miw plants. Logs were satan in four sav- 
n r S 1 b  r w a s  Pixished and rema,nufac-i;ured in .%bee planing m i u s ,  
t h e e  molding plan%.s, and three bole factwries + S&am to serve all 02 
these qeratiom waa produced a% four boiler plants- -e l  raiher old and 
less efffcien% %ban cew -8. Bce-gt for a small amount sold for domestic 
f'uel (11 percen* of %he -ka$aJ.) the rernajlling resi81xal wood was sent to 
the bwmr an& served m ~ i e f i  pwjose. The voPm %bas destroyed was 
Largely %?ele.i; bark and sapwwx3 slabs--of least n l u e  for fuel--or residual 
md, &wP a% re=sflac*ing 3-s Coo remote frono the steam boiler 

EC~.~&CBI transportatio& to the boilers. 

Uses for WlS Residue - 
use is: a8--31 residues in F a  U&eviei apes 2s for fuel in 

ackrf ng plants. Urge 

1 meid= can be 
9, ~ Z I %  33la3ierf al e af' wa%er is leas 

effic%e,r;t. Pine lam are re1 ate& aind ccmsequentfy 
prgrfuce mod T\Jfl 2.e.;~ sx&tE%ble for gmera%Cng stetx-a %haxi is the case for 
much of  %i~e Log trnLw-e m;f%&a~&a?bd irriCo lumber 23 t b  Ibugbs-fi~ area. 
Fvxther, X%e y l i &  m.tier con'cent of the grnen 2 % ~  lrmiber requires a greater 
TO of s%eax E01' beating %he 4ry dry5ba -;;o diy the lumber* Air drying 
is som%Lms prac%%ced 'co remove a part, of +;he m6is"cvre from the lumber 
before lw&hz@; 5% k 2 - b  ?he k i h w  +a caqle.ei;e the drying. This enables 
ki ln  ~3tg ,K<.tr, ,%r*'~Ii63e~ ~ i % h  1 1 ~ s  G*= mqdirewha,'F,s a 

I 

The'! ~JE~OIPLX'~  cf ~c8l;fd.r,~&& amd sol& :fix dom3stiqi%@ use i.n Ukevfe% f s 
3. Sar&x!s%-5ur~ng Awxces sawe Pev mil there ip, na pmspect thae the 

of: %& ~ G Q S ~ S  3 8 ~ 1 f i c i  3~o:r.i.de adz? sx~bs~m%,id m&t?t for the present 
type o f  &bl ~ ? % ; i d v ~  p::oduc:ed a% %he aUl; 

X 2  e7dw3;2sg processes which m i l d  u"Uize reredual 1-3 for px%dn~ts 
laore r~@!lw*bZ.e Ylw. fi-~el for .s-&m boilers: or2 must r e  it9 valits aS Pael * 
in *Ghe y 9 ~ ~ 8  F F ~ X W  i% is pm2ucea. GCWn re~ i6 f~ la .E  wsod i t j  ata&am frd= 
a bo22.e~: ylant auct 2e rrr~laccd by cil, e m e n %  prae%C,lce aad*price& h ~ e a - b e  
that as mat!: as $5.25 UO:P*. of 01.1 may be ~ueeitjd Po;- each mi% of dry 

. L e %mat aad shaviags d e ~ r e l p d  in -:he process1 of 
surfacing &ry 33Wr haw a Wg% fuel n2.w. Wet bark, s a ~ & a t ,  and hogged 
fuel. fma a pbe sawmill have low x k 1  -dag,t~*.5n a boiler @.ant. At, tihe 

ai&u&L  mod zmed a fie1 in' Iee~Zew i& pWtaabQt mt8d as 
~c19?. val71e eiaee *re 2s ng market for the exmss slqrpu, 
 posed o f  by bwzxka, DJ% if resFdudL =re utilized 

to S U C ~  P J ~  e~fma% ?Jet o i k  were  nee&& in Lire boiXe.er plant," the residue 
would lttJt.e a stPosAmt%a;% t vdue eqyAm1*en% to the o i l  required 



Table 2 .--Solid volume of mill residue (wood and bark) developed annually 

at sawmills in Lakeview area, Oregon - Base year- 1948 

(Total logs to m i l l s  -- 49,000,000 f .b .m. log scale) 

I 

M cubic feet Cubic feet 
i 

11 Mill residue- 
I 

I t e m  

Bark-free wood: 

Slabs and edgings 1,126 22 -9 

Trim . 211~ 
-\ 

4 .4 

Sawdust 978 1-9 09 

Bark : - 
On slabs and edgings 1,264- 25.8 

Sawdust 106 2 .2 

~0t;al 3,686 75 .2 

11 - One cubic foot of mill resiche is  considered 8s one cubic foot of' 
solid wood. 
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Total v o l m  produced Volume per thousand hoard ' 
t feet of logs (log scale') 

', 



Table 3.--Solid volume of mill residue ( w m )  &veloped ~ U Y  at 

remanufacturing planb, Lakeview area -- Base y e q  1948 

(~otal lumber remmufactured 46,500,000 f .barn.) 

M cubic feet Cubic feet 

~ d g ~ l n g s  a d  trim 4-85 10.4 

Sawdm t 307 6.6 

Skv5migs 7m 15.5 

T o m  9,5E 32.5 

1/ One cubic foe* of mill residue is considered to be one foot of 
II 

solid m a *  



Table 4.=~c4hur.mary - u t i l i za t ion  of m i l l  residues produced annually i n  Lakeview area 

jmse year - 1948) 

Fuel 

Sawmills : 
Sawdust 
Slabs, edgings, t r i m  

+ Planing mills:  
Sawdust 
Edgings and t r i m  
Shavings 

Molding plants : 
Sawdust 
Edgings and t r i m  
Shavings 



Possible Usas far Sawdust and Shavings 

mere are three possibi l i t ies  fo r  using sawdust and shavings pro- 
duced at Meview for  the manufacture of new products. Firs t ,  shavings 
can k reducerl. i n  s ize by a rmill  and used with sawdust t o  produce 
fie1 briquets a The moistwe content of the e t u r e ,  when briquette&, 
shoula be approximately 7 percent t o  prevent a s t e m  explosion of the 
briquets, for considerable heat i s  generated i n  the process, Ekmqles 
af th i s  product are the Pres-to-logs and Stoker Fuel produced by Pot- 
latch Forests, Inc., at Lewiston, Idaho, and the wood pel le ts  under 
development. by several equipment m f a c t u r l n g  companies Such prod- 
ucts haye a readg. market i n  most local i t ies  where they have been 
prodplceda shavings and sawdust from a planing mill, malding plant, 
and bo-x factory could be used direct ly f o r  the production of Pres-to- 
logs . One Pree-tot-log machine operating cuntinausly, will produce 10 
tons per 2k-ho;ir day. This proauctior would use 840 cubic fee t  of 
pine wood material (sol id measure as reported i n  table 2 )  per day or 
210-thousand cubic fee t  per year, assuming 250 working days. I f  it 
were possible t o  divert a91 dry shavings a d  sawdust not u t i l ized  
for  -1 in  Lakeview plants t o  a single Pres-to-log production plant, 
there would be available a t o t a l  of 909 thousand cubic fee t  per year, 
or enough t o  supply %OW Pres-to-log machines. 

A second pcsseibility is t o  use sawdust and shavings as  the raw 
material foil brd'board--a, dry-form part icle  boardo Two small hard- 
board plants operating i n  t'he Midwest--Rock Island Lumber Company 
and C u r t i s  Inilustries, I:ac,--.use pondesosa pine sawdust and shavings 
f m  the i r  ~~Lllwork plants for making the boardo They have pooled 
t h e i ~  technical knowledge azad the process m y  be licensed for manu- 
fac twe  in other area@. Six dry-form hardbtmrd plants producing a 
different m e  of board ape currently under development, construction, 
or in  limited operation i n  the Pacific NortPlwestD Primari ly,  they 
use Douglas-fir as t h e  raw material although other species, such as 
lodgepole and white fir, are  ent irely sui tableD There is an expand- 
ing maPket for hardboard and it has many uses, such as  door panels, 
kitchen cz~pboards, furniture, core material, plywood faces, f lush 
doors md wallboard. 

FXnaUy, when dry  and properly screened and sized, sawdust is 
sultELble fo r  the p~oauction of' fur-cleaning conrpounds, metal-tmling, 

4 floor-sweeping colrrpowads;, and insulation* 

Using Slabs, Edgings, and T r i m  
I 

The larger pieces of unused wood--slabs, edgings, and trim--can 
be approached Prom another angle, and this material is the key t o  
mador development 0% an integrated u t i l iza t ion  center, The material 
can be mpafactured into commercial items by processes familiar t o  
the er industryo Then only conventional equipment such as rip-and- 
trim saws and planers are requiredo The end product i s  called cut 
stocko The cut stock industry i s  not new t o  the Lakeview areao 



Though the i n d ~ s t r y  has some p i t f a l l s ,  the t rans i t ion  t o  t h i s  type of u t i l i z a -  
t i on  i s  re la t ive ly  easy f o r  sa.wmill and remanufacturing plants .  Products 
such a s  toy stock, c lea t  stock, and millwork par t s  have a t  various times 
had a ready market. In general, t h i s  type of u t i l i za t ion  creates additional 
employment with the l e a s t  cap i ta l  outlay f o r  equipment* 

The major problem to be solved, then, is  marketing the cut stock. A 
possible answer i s  a cooperative organization w i t h  the sales  office on the 
Mississippi River and technical sa les  representatives t o  service customersr 
needsn Another possTbility is gluing cut  stock into larger  s izes  for  use 
a s  cores, millwork par ts ,  and similar products. Such glued and laminated 
products are u.-til-ized i n  other sections of the country by fkcing them with 
high grade veneers fo r  t'he proauction of F a n i t u r e a  

Bark-free slabs, edgings, and t r i m  obtained from the sawmill can be 
reduced t o  chips and converted in to  softboard or  hardboard. (Dry wood 
from planing mill ,  rnoldix~g plant,  o r  box factory does not lend i t s e l f  
readi ly  t o  chipping.) Green wood chips can be defiberized and a w e t - f o r m  
process can be u s e d  t o  produce the board. Wet<-form board plants require 
an adequate water supply and sat isfactory disposal of the eff luent .  A 
~ e t - ~ f o r n  brdbaard plant reqxires a higher capi ta l  investment than dry- 
form hardboard plant  of the same capacity but may produce board a t  l e s s  
t o t a l  cost 

Sawmill slabs and edgings usually contain bark a s  they merge from 
the m i l l .  Set t ing - ~ p  a plant a t  Lakeview t o  produx ooard ( sof t  or hard) 
from defiberized wood vould require the select ion of 'bark-free wood or 
cleaning off the bark for  mse processeso However, one wet,.-form hardboard 
process ,uses Douglas-fir ~awmil l  ~es i i t ue  Just as  it comes off the waste 
conveyor without removing the bark, and a comnercial plant  i s  now i n  pro- 
auctiona Other softwood species m e  a lso  reported -to be satisfacto.ry for, 
use by t h i s  modified process, but no commercFa1 plant k s  demonstrated 
the statement Several wet- and drymform hardboard processes are avai l -  
able fo r  l i c e ~ t s i n g ~  Tse engineerixg of the plant as well a s  aasiskance 
i n  b u ~ i n g i ~ g  the plant i n to  operation w i l l  be furnished by the l icensor.  

Eardboard plants now i n  operation i n  t ' ' e  Daraglas~~fir region each pro., 
duce Prom 100c2tho~sand t o  POG-lthousand square f e e t  of 118-inch board per 
day. These plants ase approximately 800 polinds of wood, dry weight, t o  
produce 1000 feet of smr3hoard. On t h i s  basis they require 3000 t o  6000 
cubic f e e t  of" wood per dayo Operating 250 days per year, Che plants  would 
require 750 thousand to 1* million cubic f e e t  of wood m u a l l y .  

Tke totaharmaunt of wood material i x r  the green slabs,  edgings, and 
t r i m  developed annbaily in al.1 tke sawmills i n  Lakeview anounts t o  
1, 3?838,000 cubic f eet=,r-~about enoiigh t o  supply one large hardboard plant. 
M.ch OP it:, however, is  used a s  fue l  for  the steam ba i le rs .  Currently, 
only 415,000 cubic feet of th i s  material is be5n.g disposed of i n  waste 
burners as excess material. This v o h m  is l e s s  than one half of t ha t  
required t o  s'dpply a ~~Ci-4.hwd.sand. .%sot :hardboard plant  



S t U  ano-t;hes possibility is pulp production- There is enough 
a t e r i a l  in %he Wev%ew area, to s w f y  a pulp mill--including Logging 
residues, tree ~peciss not nsw utilized, and presen* 113~iaufactw- 
residues. Elut water reqy2re~n.t;~ and effluent disposal are difficult prob- 
lem. A . t ;hor*o~ bvestigatioikl of these two problems should be consSdered 
first, sfme the smallerslt ecc3tiomical size of a km&G pulp m i l l  is considered 
to be about 200 bns of pulp per day, A table sf water requirements for  
mod processing plants is attached to this report (table 5). 

@ F%x%aLly, there are other chemical processes far utilizing residual - 
materisl. These include mintti?actuz:e of such groduets as zrmlasees and 
yeast for stock and poultry feeds, and charcoal. Sufficient data, now 
have been sb-kinect to give the technical basis needed for the construction 
of comrcial mohsaes or yeast plants, but considerable a d d i t i ~ d  develop- 
nent work needs t;o be done to debmine true manufacturing cozsta and market 
accep.tSnce of these productx. The market deuelupmnt for a new product is 
a maJoy @e-~5 experimental feeding t e s t s  already made, hmver,  
prove .the. stzitabiZity of mnlasses and yeast fur stack and poultry Peed. 
Charcoal pr6duc.tion is needed ixl the Pacific E3or%&est8 kxrrelltly, this 
m%rkeS. area ~oaeuxqe~s.45 thousmd tons of oharcad. per yeax end West Ct%st 
production is oo~irr~d 6 'a s w l  -e of charcoal which is produfed in 
a few pit  b-w. The tion of B ~ X W ~ &  ;Es wu&lJdt -@-& 
aperation. Geveral prGeases are available and new one& are being studied. 
As a ;s~fTenger: qer&t;ion using all of the residual woos materf al. ~ 3 ~ t  suit- 
able for o a r  pruducts, a cbaxcosl plant could be an asset in an 
btew-~fhd u%ilf zebtim center. 

Full. u't9lization provides an opportunity 4m fn~reased e lqnwnt* 
l'gp The magnitude of this opportunity is sumarized in  a report- pregared 

by Ralph W e  bkrqyis, while be m s  a meniber of the Pacific NQrtkrwest 
Forest and ~ange Experiment ~ta t iun ,  and is presented in table 6. Tbe 
tabulab4 vaJ.ues =e atMLtive. For example, in the mtmufacture of' 
dressed lamber the ~ l l a n - d q s  required in the woods, in the sawlaill, and 
in planing mill muld be atbded together to ge* the to ta l  emplqment 
needed to produce a l n f l l i o ~  feed of surfaced fwibe1:. While %his disous- 
@ion is not a b1wprint fur industrial expansion, it; nay serve to 
;s-I;bW.ate %&as concerning the deve1cgmerr-t in mvZew- -or  any other 
siraL1.a~ m m t y - - o f  as integrated xxtilizatioa ceder based a9 a 
r a w  rnEt4ieriaP ~ q p l y .  !his type of development seems a p r a s i n g  w&y tu 

. exqand indw%qye 

s v  
L 

During 1948 the Pacific l?ortbeat Forest and Ran@ -rime& Station, 
fn emperation wi%h %k Lakeview C h a b e r  of pee, conducted ca study t o  

the aaxmnt and %ypz of mill. residue material developed mmdlw 
iag and mnanufa~twfiag plm-68 in tbe Weview area. This informa- 

as a b s i s  ;for posatbln qpamfan af wood-produet i n b t r i e s  
3.a thfc areat 



Table 5.--Estimated water requirements fo r  wood processing industries 

Product 

Sul f i te  pulp, unbleached 
Sul f i te  pulp, bleached 
Kraft pulp, unbleached 
Sulfate pulp, bleached 
Groundwood pulp 
Hardboard, wet form 

I] 
I-' (batch process) 

Hardboard, w e t  form 
(continuous process) 

Hardboard, dry form 
Insulation board 
Alcohol (process water) 

Cooling water a t  600 F.  
Molasses (process water) 

Cooling water a t  600 F.  
Yeast (process water) 

Cooling water a t  600 F. 
Lumber ( sawmill) 

Daily 
produc- 
t ion  

Tons - Cu* f t .  Gal. per 
tons3r - Gal. per 

day - 
Cu. f t .  G a l .  per 

ton - 
Gal. p a  Cu. f t .  

day I p e r d a y  - 

Minor water requirements mainly steam fo r  p r ~  
16,000 8,000 1,400,ooo 190,000 
18,000 - 5 1  2,250 500,ooo 65,000 

518,000 1,'i"jo,ooo - 230,000 
18,000 2,000 400,000 53,500 

11,000 2,200,000 293,000 
18,000 14,000 730,000 97,500 

50,000 22,500,000 3,000,000 
One gallon per board foot of production 

I I I 

tsses 

1/ Wood estimated a t  24 pounds per cubic foot moisture-free weight, green volume. - 
2 /  Water i n  product o r  otherwise lo s t ;  estimate based on the use of green wood. - 
3/ Per ton of product unless otherwise noted. 
F/ Slight  @in i f  green wood is used. 
71 Per ton moisture-free wood used. - 

Forest Products Laboratory 
Madison, Wisconsin 
July 11, 1951 



Table S.--S'u~fl&ry of employment under current and full utilization 

C Present utilization FW.1 utilization 
I 

I 

Kind of labor 

Logging (sound vclm 

EImber of enployees 
I 

Primary manufacture 

Reramfacture of pulp 

Use of sawmill waste 

NOTE: Labor requizeements pein unit of -uai production, used by - 
Marq~is in arriving at these enplopea t  figures, are : 

Laggiilg 
Thinning 
Rough lumber 
NP 

6 P3.prood 
Shingles 
Planing mill 

t BOX 
Mi Ulmrk 
Rtrrsi t w e  
Caskets 
Paper 

3.h per MM feet 
5.0 per M cords 
3.25 3?er Wi feet 
3.55 per bf tuns 
5 -44 per PN square feet 
Q.53 per M squares 
1.7'5 per Mtd feet dressed 
7 .TO per IDI feet used 
15.00 per bM feet used 
80.00 per Nhi feet used 
10.00 per MM feet used 
1.25 per M tons 



With an average annual sawlog cut of 49 million board fee t ,  the t o t a l  
yearly sawmill residue amounted t o  2,316,000 cubic f e e t  of clean wood and 
1,370,000 cubic f e e t  of bark. Approximately 46,500,000 board f e e t  of the 
lwaber produced was pu t  through a planing m i l l  or  other remanufacturing 
plant.  This remanufacture produced an additional l,5E,OOO cubic f ee t  of 
bark-free residual wood. Total mi l l  residue amounted to  5,198,000 cubic 
Teet, of which 3,828,000 cubic f e e t  w a s  sound wood f i b e r  material. Total 
wood products shipped from Lakeview was calculated a t  3,422,000 cubic fee t ,  
o r  47.2 percent of the 7,250,000 eubic f ee t  of sound wood contained i n  the 
logs entering the m i l l s .  Two th i rds  of the m i l l  residue was used a s  fue l  
a t  the plant,  11 percent was sold a s  domestic fue l ,  and the remainder was 
disposed of i n  the burner o r  otherwise destroyed* 

A review of the 1951 production f o r  the Lakeview Federal Unit area 
shows a greater development of m i l l  residues than i n  1948 because the saw- 
m i l l  c ~ t  was 72,510,000 f e e t  of logs compared t o  h9,000,000 i n  1948. The 
1951 cut, however, includes a sawmill a t  Paisley,about 25 miles from 
Eakeview and not sttadied i n  1948. M i l l  residue f ~ o m  t h i s  plant would not 
be considered available a s  a raw material for  a u t i l i za t ion  plant i n  
Lakeview except a t  considerable cost .  In  the foreseeable future,  when 
the log supply i n  t h i s  area (including paisley) might be l imited t o  about 
50 million board f e e t  cut from the national forest ,  the amount of m i l l  
residue a d w i l  5 :  :=3 i n  Eakeview a s  raw material for  additional industr ies  
would be l e s s  than the amount shown for  1948. The volume of m i l l  residues 
co'ald readily be expanded, however, by bringing in, whenever it is econom- 
i c a l  t o  do so, lower grade material now l e f t  i n  the woods. 

Uses fo r  t h i s  res idaal  material a re  many- Much of the material  is 
currently .csed for  generating steam power a t  the plants i n  the Lakeview 
area.  Hogged P ~ e l  has a P ~ e l  replacement value of up t o  $5 -25 per uni t  
i n  comparison with present f u e l  o i l  costs.  Modernization of the 'boiler 
plants  wodd make it possible t o  generate the required power with l e s s  
hogged fue l  than is currently being used. 

The m i l l  residues not needed for  the boi ler  plants caleld be used for  
the production of fue l  briquets , hardboard, insslation, and a variety of 
other p r o d x t s ,  scch a s  sweeping and cleaning compounds and charcoal. 
Production of h a f t  palp and even molasses and yeast fo r  stock feed offers 
other possible o'iitlets i f  the problems of indus t r ia l  water supply and 
disposal of effluents can be solved. 

The cost of i n s t a l l i ng  pulp m i l l s ,  molasses, and similar plants is 
high. Therefore, it appears t h a t  the log ica l  f i r s t  improvement i n  u t i l i z a -  I 

t i on  is to  man,;cfacture products requiring small plant investment. Using 
the larger  s izes  of m i l l  residues--sl?bs, edgings, and trim--to produce a 
product familiar t o  the lumber industry offers  the eas ies t  opportunities. 
Products sTxh  as  toy stock, c lea t  stock, and furni ture  and millwork par t s  

8 can be produced with but li-tbtle additional equipment i n  the present 1 ~ -  
ber-producing plants .  Employment opportunities can be increased considerably 
through further remanufacture of the lumber. 




