
PvLP-nrrn-PAPER is an ernnnmlc mainstay of the upper
lakes region . It is, for example, Wisconsin's leading

industry in both employment and capital irlvcstmerlt . In
Minnesota, trees cut for pulptirnnd far nutvalue. other
uses for the fgrest harvest ; and nearly 6,500 persons find
full-time employment irr pulp and paper mills . Further,
the economic. activities generated by this industry are
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more widespread in area than are t}lose of copper acrd iron
mining (other important industries in the ltpper lakes
region}, bemuse forests are "everyw}sere," while mines
are concentrated in a £ew locsllities . The business of pulp
and paper production i5 imElrrrtant to hundreds of rnm-
munities in the region . Because of this diffusion, the
outlook for the industry is of special rnnr:rrn to bankers
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CHART 2 -- U.S . PER CAPITA PAPER U5E - GbiNG UP
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ir7 and near the ; forest areas of the Ninth district .
3'he future o£ pulp-and-paper rnakirrg here will be

shaped in part by problems per "uiiar In the region . 5nme
situatirr7is that rrur rrrills fare, hnwe~"er, arr" hs :lsi in cnm-
mnn with mills in otFier parts of the country . {h7r: o£ the
situations of natio7r-~i"ide impact is a grr)wirrg market .
Sn-as a sctti7rg i'or nur examination of the regional
outlook, lrt'G fir51: see what expectations are for the
iiirlustry as a w}7nle .

kndustry faces growing demand

Pulp-and-paper is the £a5te7t-growing segment of the "
forest products industry . NTakirrg wood pulp is thr" first
step in paper-making and prnrides the fibers from which
nearly ail paper and paperboard is formed . Luring t17r
postwar period, 194i to 7-955, pull]-rnakirrg capacity in
the Ei .S, rose by an average of a million tons yearly, from
12 million tnrrs to 22 million tons . Half of the increase
was th+~ proriuct of 32 new mills built sinr,r; 1946 only
two in this rrgiur7}, '1.'he remainder of the increase came
from expansion of existing mills .

'i'wcnly-fi~~c years ago production of paper iri t.lre
I7 .S . (inrIuding pallcrlx7arcl and insulating prndurts man-
ufacturrd from wood Ii7rlp} totalled about 11 million tons
annually ; by the and of World War II it was something
over 17 million tnr7s ; tcxlay it is nearly 36 million tnns-
This rapid growth is illustrated in chart 1 .

Vfe are using mnrr~ pale°r per person inlay that? in past
years and tkris trend is expected to continur: into the
future . :'frrc uses f~r paper may becomr~ increasingly
difl"rcuit to find, but those w-lrn study the subject seem to
agree ihal tl7e ~~r71u7ne of paper-anrl-paperboard product
usetl in thr" T~ .S, ~i~ill grow at a Faster rate than drill nur
population . 'flit; results rrf tw~ studies r.irr this suhjer.t
are cited irr c~}urrl . a . llti} I1 sui;gs~st that rnr7siderable ex-
pansion lies ahc" .rri .

C)ne study nil 7 .t7agt " s,as hrr;fiarcd in 1~):i4 {"or tkre
Weyerhaeuser "I'imlrrr { :runfrrt7y by the 5tar7f'nrd l~rasr "arch
Institute . Tt 1]i~njer;ts art f34 percez~t increase from 1952
to 1975 in this country's use of paper arrd paps:r}.rrrard .
1'he otl7cr study appeared in thr~ 1'resirient's Materials
Policy Commission report of .Tune 1952 . The I'A'IPC pre-
dicted a 25 peres~nt. increase in the population o£ the I?.5 .
between 19.10 a77tI 19i5'~, a 5U-fi0 perr:rrnt ins;rr:ase in the
total materials stream and arr 8t) percent inerr".ase in thr:
use of paper and paperl7nard,

Bath studies are in rather close agreement. f3crl .h mould
stall frrr an ar~eragr: anrilial expansion of 1 millirr7r terns in
palrer supply . Such an expansion would he simply a
continuation of the yearly growth of consumption since
World VL'ar II . Needless to say, use of some types n{"
paper ~+ill gro~i~ much more rapidly than others-this
figure is otrly an averagr . 'i'hc t[:rrn, paper, unlr~ss other-
wise nrrxiified, will 17e usrri in a general sense irr this
report in include paper, papr:rhoard of all forms, and
insulation lu-oducts manufar;turcri from mood pulp .

Wittr ibis over-all outlook as a }7ackgr~ound, we turn
now in consider the problems that s:ould art to limit
expansion of this region's pulp-anti-hyper industry and
suggest snmr possil]lr: solutions to these problems . I3ui
first, let us take' a rlrrser look at the iririustry itself.

"R'h ;rl, ~�uid nvw~ hr tnv [uw-i,r . : ttie lu .u-st of four more recrnt
pr~jertinas 6y tLc [:S-Cruna 73urcau snFFcsts nenrfy a ~Nl pnrcnrn
uss .n .xsc lo- ",wrcn f~i5r1 .17?3 .
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Pulp-arrd-paper plants were first catablis}red in r}re trlrpr :r
lakes region to take advantage of ample raw mat.rrrials .
Dense forests that at one time covered nearly lf]0 million
acres in the three states Of ~'~liChlgarl, Minnesota and
W15CUI15111, Held great volumes of spruce anti fir . Tlre
fibers of these softwood trees were in prime demand for
pulp making .
Un the following map is indicated the approximate

southern extension of this district's softk°ovcl £nrests (the

CHART 4 - RANGE OF ORIGINAL 50F7WOOp F~RE575

Phofas ~ovrtrsy a~ Minnesofo and On!crio Paper r:ompnny

r;nne-hearing "r,~°rrgree~is") . `1'o the west is lrrairie, to the
south scattered harriwnnd stands nn lauds now mostly in
fauns . To the nart}r these forests cnntiuue into Canada,
losing their c.nmrnerc:ial significance near l udsnn l3ay
where they give way to t}re stunted growth of thr ". tundra .
These grnH~th patfr~rns werr°, dictated by a combination of
climatr fartt~rs, i~nrth acrd east ref the original softwood
limits remains an area where al;riculture is n£ relatively
little importance anti where mast of the. land is best used
for growing forests .
The original forests were lumbered heavily tcrFVard the

end of the 19th r:[:ntury . Arr~und 190, when the area's
peak timber output was rear:hed, thrar forests 'were the
country's chief source of lumber . Rut the cutting as pr-ac-
ticed proved shnrtsiglrtcd . ~i'he land was soon seared of
nearly all its original stands amt left to rrgrow as it
wr~uld . At least half of the cutaver area ~4as suhseduently
burned over, furtlfr" r rr:ducing the qualit)r acid stvvking
of uc~+ gro~svth .
Today, thr ",re remain about a3 million acres of "r,nm-

mercial" forest land in the three states, most of tEris irr
the £vrm of second-growth £meats . Tlre present commer-
cial forest area coincides rathr~r closely with the original
extent of softwood forests as indicated nn the map of
chart 9~ . 'flnst pulp-and-paper mills in the region are
located irr this area, or within an hour's trucking distance
of its southern limits .

Specific locations of the mills within the region have
been restricted to the rivers and watercourses that mold
supply the great [luantities of water (and power} needed
in pulp-and-papr :r-making processes . Thin, too, in r:arlier
clays rivers were the chief avenues for transportation of
hulpw ood logs . Accessibility of markets was also a factor,
which accriunts in part for' the greater density of mills in
the svuthrastern part n£ the region . From here, Chicagr~,



CHART 5-CHIEF RIVER SYSTEMS 1M THE UPPER LAKES REG]ON

Cleveland and other of the larger markets are closer at
hand. The delivered price of industrial fuel, especially
coal, was also a factor Irl mlll Iocatlorzs .

'The importance of each river system in terms of pulp-
making rapacity is indicated in the (allowing table .

TABLE 1 - PULP ANd PAPER MILLS BY RIVER $YST1=M, 1955

Charts 6 alld 7 show t1ly location and sire of pulp-and-
paper mills in the region . ~f the 63 mills, 4f] are inte-
grated in the sense that they produce both pulp and
paper, while 19 produce only paper and 4 produce only
pulp . Although t}re bulk of the mills have both operations
at the same plant, pulp-making capacity and paper-making
capacity are. shown Ctrl separate maps .

'Total capacity vl' mills in this region is about 9,448
tons of paper and fiber products a day and same 6,133
tons of pulp a day- The reason there is less gulp produced
than paper is partly due to the fact that it doesn't take
quite one ton of pulp trs make " one ton of paper . In the
case of some kinds of boxbnard, for example, half a tan
of pulp will do . Clay and various other materials make up
the rest of the board . wer-all average requirr".meztts for
this region might rurl around 85 tons of pulp to each
lOD tons of paper .

Another factor izt t}te discrepancy between pulp output
and paper output is Lhe fact that some wood pulp is pur-
chased from mills in Canada and from other parts of
t}Ie U.S .
of course, the total mill-capacity figura." s given above

cover a great variety of paper and fiber products--~frnm

MONTHLY REVIEW

	

$

river
system pa pe r

only

ncim6er

pulp
art f y

of mills

Goth Ivtvl

pulp
cnpacity
tuns

2A hours
wis~ansin r . 3 i 9 13 1,692
fox-wolf r . 12 2 9 23 1,460
rainy r . 1 1 687
st . Iquis r . 3 3 538
mississippi r. 5 6 A60
chippewa r . 4 4 390
mengminee r. 3 a 313
all other 3 6 4 593
total 14 4 40 63 6,133



nalrkin tissues to house sheathing-arrd sr;~wral different
pulping processes. (VeF+'sprint paper is not produced in

quantity in the uhlrrr lakes region-in fact most of the

tl .S, supply is imparted from Canada.)
Ilnxrr does dais production capacity rnmpure aeitla other

urerts? In strictly quantitative terms, these mills represent

lf) percent of the natirrrr's tr>tal paper-making capacity

and II percent o£ total pulp rapacity . 1Jividirrg the nation

ir3tp broari sectors, the distrilautior~ of pulp-making capar:-

ity is as folln~~~s :'f}re southeast quarter of tlre: nation has

Sfi percs~nt of the pulp capacity, fairly r°ell dispersed

throughout t}tie srautherrr states ; the nortfreast quarter

including the upper lakes region} has 2$ percent of the

pulp capacity ; the ~+estern half has lEi pc+rc;e".nt, nearly all

in thr. Pacific l~ort}r~+'rst .
A typical pulp mill irl the upper Iakes region is crrnsid-

erablq smaller' than, for example, marry in the Snut}r .

Soma rrc:c~nt. southern pulp-and-paper lrlants arc very

large- C)ne in Snut}r Carolina can turn nut close to 2,OUU

tons of pulp a day anrl, ignoring di}fs;rences in quality,

t}ris amounts tea rrearl}~ a third of t}re: total tonnage of

CHART 6 - PULP MILLS, UPPER LAKES REGIQN, 1455
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CHART 8--~ISTRI6UTiC7N QF PULP-MAKING CAPACITY IN THE
U.S ., 1455

Source : American Paper pod Pulp Asso~iotion

our 44 pulp-ps'orius,ing mills-
{;hanges that have taken place in the rc{;inn's pullr-arrd-

paper making capacity during the pnsttiar elecade are of

special interr~st, sn ~re've summarized some of the; essezr-

tial5 irr the tables art page 8. Br "tH~een 1945 and 1955

Source : Lo[kwaod aireciory- ; ou37sor~s survey, 1955
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paper-making capacity hire grew by 45 percent, some-
what below the cfver-all national increase of S2 percent .
Changes in pulping capacity show an even greater con-
trast ; ouz~ irrcrr "ase Haas 34 percent, nr less than half' t}ze
national increase of 86 percent.
Same types of paper making showed considerably" more

expansion than others . Among the broad product groups
listed in the table, the greatest increase occurred in the
output of house s}reathing acrd fiber insulating prodrsrts ;
output of these produi;ls, rrreasured in square feet, in-
creased 1i Ei percent . Plants in this region producing
wrapping and hnxrrrg papers, and those producing tissue,
also showed a relaticr"ly large growth in output capacity,
irvr."rau~ing 50 and 58 percent respectively . Capacity of
milts producing finer papers {hook, writing and printing
grades) experienced the least increase . Plants producing
a variety- of pulp products nr special types of paper not
included in the foregoing, expanded output, as a group,
by 33 percent .
Of course, thess: figures show wkly tonnage changes .

1Vlast mills +rill verify that their product has also under-

CHART 7 - PAPER MIttS, UPPER LAKES REGION, 1955

gone improvements over the period so that duality has
been upgraded . A few mills made radical changes in the
type of paper produced . These factors must be. kept irz
mind when interpreting the figures in tables 2 and 3 .

Important changes c3r ;curred in pulping processes too .
Sulfite pulllir3g and ~rnundwood pulping, the leading
processes irz this region, showed the least percentage
growth . Serrci.r:faernicalpulping has shown the most striking
increase, accounting for more than half of the growth
ir1 this region's total pulping capacity . The diflererrce
between pulping methods is significant and will lre alis-
cussed latr°r,

State-by-state comparisons in the tables reveal that the
rate of increase in total paper capacity was equally shared .
Flowever, a substantial part of the increase for mills in
Minnesota is accounted for by sheathing acrd insulating
type products, the output of which is ordinarily measured
in square feet . 'The estimated fiber tonzrage equivalent of
these items was ahaut 710 tons per day in 1955 . Exrarrd-
irrg tlxis type of prndurt, paper capacity in Minnesota has
increased by only 26 percent over the 10-year period .

F 15 L ~ k ti I

Saur~e : Lockwood r]irecrory; vuthois survey, 7955
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During iltis decade, ho++ev~r, a r~Etlrrber ref' the ;hills irr

Nfinnesnta were rather completely rebuilt sn that the

1955 capacity figure represents a substantially charzgr;d

product line-
Urn~ nt}rer feature that stands out in the state-by-state

comparisons, is t}te rcry loN' rate of increase in liulp

capacity in L}phf'r ~'Iichigan .
A few' miscellaneous statistics rir.rt shop+'tl by the tattles

are these : during the period lr)45 to 1955, some 9 nr lU

plants have undergone a change in aw'nrrship as evi-

denced by a change in name, rtrae mill Lturned dn~+n

(never re;huilt}, and one mill closed for financ :iai reasons

and was sulnequently dismantled . During t.hr lU-year

period, two cornltlctely nee+ pulp-alid-paper mills a+-ere

TABLE 2 - CHANGES IN PAPER MILL CAPACITY, UPPER LAKES
REG10iJ, 1945-1955

by product

8

Gook, writing,
printing, "foe"

wrapping,
boxhoard,
"heavy" papers

other types
and diversifed

structural,
insulasion
( in square feet

Total*

by atata

subtotal

mills 1445

[opacity in tons per 24 hours

1955 ~ increase! percent

*Including estimated fiber-tonnage equivalent of
square-foot items. ant of the two mills producing in-
sulation-type products is also included in the subtotal .

July T4$6 Suppiemenl

Source : Lockwood Airecrory, author's survey, 1955

ltuilt, and fluting ly5y ntte clew pulp mill of ~(J tuns daily

capacity (associated ti ith an existing paper mill] w-as
under construction . Urre mill in Upper N[irhigarr re-
rrtained idle during l97,i .

TABLE 3- CHANGES IN PULP MILL CAPACITY, UPPER LAKES
REGION, 1445-1455

by process .

by s~u~ =. := : .

'Pulp unit is one process at one mill . Same mills have
more than nne process, hence more than one unit .

TABLE 4 - COMPARATIVE REGIONAL GROWTH CtF PULP ANR

PAPER CAPACITY, 1945 to 1455

no . af" ~

	

capucity in sans per 24 !lours
gulp
units
1455 ~ 1445

	

~ 19S' ~ increase percent

Svurte : Lockwood Airectory, author's survey, 1455

onrti~ol capacity in millions of tons

Saurre : American Doper a+~d Pulp Associatrvn

sulfle 14 1,809 2,D65 256 141

sulfate 6 770 975 2D5 27%

groundwoad 21 1,696 1,870 174 to°a

semichemical 7 ._ gag 8Q8 greatest
absolute

all other 5 284 4i5 129 451

total 59 4,561 6,133 1,572 34°I

no . of
mills

Wisconsin 30 2,991 3,946 1,045 3dio

Minnesota 9 1,135 1,685 550 481

Upper Michigan 5 435 452 17 4%

tonal 44 4,561 6,133 1,572 34°0

Wisconsin 45 4,206 4,110 1,404 45%

Minnesota
with" 1Q 1,820 2,638 818 45°/

without' 9 1,530 1,928 399 251

tipper Michigan 4 480 7DD 220 4b%

19x5 1955 percent growth

pulp capacity

r~f~zl U.S . 12.1 22 .5 86I

South

i

5.7

i

12 .4

i

1 18%

non-South b,4 10 .1 58%

paper capacity

total u .s . 20 .3 30 .8 52%

South 5.D 1 i .4 128%

non-South 15 .3 19,4 27%



CHART 9 -GENERAL SOURCES bF PULPWQQD FDR LAKE STATES PULP Mf LLS, 1954

T tiE PRISSARY factor acting to limit expansinu of pulp-
ahld-paper mills in the upper lakes region is the Light

supply of the kinds of Hood which the industry is geared
to use . Even nc~w the industry° is ftyrced to cover great
distances to fill its pulpwood requirements . 'fake 1954, for
example,- About 3 million cords* of pulpwood were received
by the pulp mills of Nlinnesc~ta,~iscousin and Michigan .
Qf this total about 2.3 million cords ~+~ere suplllietl from
forests writlzili the three states . The remaiflder was brought
in from Canada acid the ~+~GSterrl U.S . ~'I'he wand supply
ar}alysis to follow will include both t.tlt" upper artd Inwer

'"f]w thrcr. million rnrrla rcfnrred to here are estimated v
nnpeeleA Lanin (with Lark], n~r

	

~rrl is equivalent [o rite volume
uFw ruri in a crack of 2~Foot laga, tightly-pocked. is a kiln i~wir £Errt.
higiauud eight fnm loon- .1 c~n} m

	

nntnin from S'~% to ~ or more
tnn9 of wood r[ry weight (Krecn ~wnight might run 2 to 2, ton
prr rnnl].
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peninsulas of Michigan, since the necessary statistics are
not available for LTpper Michigan separately .}
The map below, then, indicates the major forest areas

drawn nn for pulpwood by mills of the three Lake States .
Only a small portion of this (about 6 percent} goes to the
lower peninsula of Michigan, because of the rclativfa y
small amount. n£ pulping capacity located there .

Imports to the three states, therefore, represent a little
over one-fifth of the area's total current usage . ~n the
surface this may seem to he a moderate volume of im-
p~rts, especially since most of it comes from nearby
Canadian forests. Taut a closer look reveals Lhe prf}blem
to hr, me of ce~nsidcrahle importance .
There are great dlffPi-CnCPS between nnf: type of tree

and the next ~ihen it comes to pulping qualities- So it is
essential to coaisider type of wood to really understand



the supply 11rf1})I['Irl . Fsu rrur llurpus['= wl " will divide the
many species of pulpy+-ao[1 irlt.n four groups . as follr)ws :
[1] ,sprucefir, (2] p):rle, [3] aspen, and (4} rlen .ee harrlzr~oods

. . . not. that these arc tlic best possible hrrakdoxm5, 1)ui
much information is readily available fclr tlxese groupings
that 'would be unavailable nn Some other basis.
The first t~ti'a [;coups, spruce-fir and pine:, together

make up the .sa,ftrcnrrrls-tlle [~onh-hearing evergreens . The
last t~i'o groups, a=pen and dense hardti-oulls, make up the
larcrrlac~uorl family-these arc, all broad-lPavcd trees. SsYm[:
important characteristics [lf the four groups of trees are
shin+'n in table ~.

TA6LE 5 - SELECTEp CHARACTERI5TIC5 OF FOUR Pl1tPW00d
SPECIES-GRGUPS

'Saur~e~ forest Products toborpYory . fIS~A, 7echnicpl Note Number 791,

September, 1453

, 1 ' Iil~ Sl:rl'llCf-.-fir gri~up C:Ulltiif ;l~ thll~t' tf- ee types firUbl In

~ll~lnand ill this area for pulllinua. '1'he reasons they are in
higll. demand lie in t}le length and quality' of the wood
fibers then contain, Thr~sr: fihchs are the struct.[rral basis
for the eud product, paper, and therefore t.}rl "y arc° imlrnr-
tant ir) det.errnining the physical properties of paper.

~Vood fiber is sometimes r;alled cellulose fiber since it's
made up largely n£the chemical material, cellulose. Inside
t.lle living true, cellulose fibers are fine, thread-like cells
of plant matter bundled together to form the grain of the
wend . Cellulose comllri~es frlutr ;iU to FU percent of a
typir;al pulpwood log [peeled}, In r;hernical pulping
processes. the nnrt-rralulose material, as w[:11 as a fraction
of the s ."c~llulnsc, is dissolved away and not used in the
finis}red sheet .

Soft'<vnnds (such as balsam fir] gr~nerally c+eigh lass per
cord than do dense hurslwlisxls [such as oak} . Softwoods
also tend to contain a lnwa~r lrers;entage of cellulose. As a
result of these trio factors, dense }lardrti~nnds rnntain
much more celluloh fiber per cord than do softwoods.
For exarnl)ll" , chemical l)ulpi)~g llror?esses might extract
9()U pounds of pulp from a cord of Sl7ft[4U[1[l, but up to
1,4UU pounds of }gulp from a cord of dense hard+-r)od .
Aspen, although tr :chnieally a hard~,~nod, is mnrr~ rla "arly
like the snftscunds in its bull: weight and hardrlrsss char-
aCter151.1r:S .

liz spite of their lu~i'[:r yield per can}, softwoods are
touched f~r pulping. `1'llcy arc more homogeneous, easier
to pulp and their fibers arh n£ greater lcrlgill . '1'he longer
fill[~rs intermesh better to form a stronger sheet. These
are among the qualities that place softwoods, and in
particular the sl)rlll:c-fir group, ire lliglx demand . The
ecunolx;ic value of the. various prllpNnnd groups to the
pulp producer today may he gauged by the: pri[x~s these
mills ar[~ willing to pay for rliffPrent pulpwood species.
Relative strength elf demand is reFierted in these prices .

VG'itll tklr",se facts in hind al)out the differing merits of
various t.ylrr"s of pulpwood, h "t's take the 3 million cords
ased in 19ii~1, sort it alto the four tylx"-groups, gild see
what portirln of each was brought in £tom rnltsirle the
region . This is done in talrh~ 6.

Vntice the greater depen[lence [llr clutsidc aa~eas for
softwoods, Inde['.d, dose to forty pcrrent of the trees in
the spruce-fir group was imlzorted .

Df course the situation may vary rnnsirIerably from
one plant to ar)ollu:r . Some mills, depending; rrn t.lreir
particular locat.inn, timl)cr-la)lll holdings aril type: of
product, can g[" t all their wood needs lnoally, t)thcrs have
hnug}rt wood from as far ak"ay as a thousand miles.

But. taken over-all, tllc~r ; comparisons point to the
conclusion that there is a sluutag[" of tlir types of wood
t}tat pulp prrsducers of the area most prefer . This shortage

r so°~wood . Itarrl ".voods

'iri VS dense
spruce-fir pine asf~en

I,arclwvods

spruces aspen birch

balsam fir red pine {also beech

ncludcs cedar white pine called maple

hemlock jack pine poplar or oak, elm

^tamarack "popple"] gum

corrugated boxbaards,
higher (jock only y

and other corrugated

chief uses
grades of printing,

boards, liners,

in pulping Pa Per, writing,
tissues, blending in

blending book, hand,
printing & high grade

in newsprin! wrapping
magazine papers

percent
cellulose 55-4Q°~~ 55601 64 °,0 60°0

fber

weight per 21 .27 lbs . 20-27 lbs . 2223 lbs . 29-3b lbs .
cubic foot"

average

fiber" 2 .8-3-7 mm- 3 .5-3 .7 mm . 1 .2 mm . 1-0-1 .5 mm .

length

Typical spruce $29

price per

cord, 1955, balsam $24 jack S27 aspen $19 birch $18

f .o .b- rail

[peeled] hemlock $21



FABLE fs- PULPWOOD RECEIVED 13Y MILLS 1N THE LAKE
STATES, 1954 fin thousands of cords]

seemingly poses an obstacle to expansion.
FTrhat cart be done raLuut it? The ser;ond half of this

rep<~rt Nill present snore answers to this question . li`irst,
hnH~ever, we will consider two more factors bearing on
the supply prn6lem-(1} ilre local t}istrihutinn of forests

CHART 10 ~- GENERALIZED FpREST D15TRIBUTION IN THE LAKE STATES

0
s. .

,CL!fLT
O!

, ~`f
%aff~~~~rJ/1

.f~,r :

Sourcr.~ fake Stares Forest Experiment 5!ol ;an, (JSbR

Fv . .

within the region, and [z1 atr irrrlrrert .Lrtt "itrtalirtrr (~()rl-
cerning imports frt~m Canarla.

Distribution of forests

in the Lake 5tptes

h'rom one part of the region to arrcither thrrc: are marked
diflcrerrces in the; predominance ofeach tree slrecios . The
area of romrnercial forest land dominated 1!y earls Species
grouping is shaker by state in table !.

'These acreagcs are, of [nurse, not all in one block, but
arc to he found as various-siard stands of nnc or more
species of trees scatterecl t}trauglrnut the region . Some
stands are sparse and scrubby, others dense acrd full
growzt . There is uurtsiderahle mixing. The gross patterns
of distribution are suggested, in a ~=ery generalized way,
in r:hart 1(l .

Comparisons >J y state show some important feature, .
About half the .sprucefir acreage is in hliuttcsota, while
the bulk of the rlen .s e laardreoods is toured in Michigan-r and
L~isconsin- partir;ularly in Upper Mirltigatr .
The pine area nn the other boon, is rather [dually°

Source : Lake Srafes r'aresr Experiment 5!vlivn, (15OA
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spruce- de~~se
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pin " . ." . c'sspen
feardwoads

total receipts

ar Lake States 7,350 500 T,osa i20
mills

receipts from
non-Lake States

sources

520 130 50 6

nan~Lake States
sources as percent 34°0 261 41 5%
of fowl



TABLE 7 - ~15TRIBUTiON ~F CDMMERCiAL FDR£5T AREA` IN
THE LAKE STATES . 1953 [in millions of acres)

"Eliminates non-productive forest land as well as
parks and reserve areas that cannot be cut, Gut in-
cl~des 10 .4 million acres of non-stacked [deforested}
land requiring some planting .

Sour[e~ L~ke Slvles forest Fxpcrimenf Srvtion, USDA

~ ~
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Source: take Stales Fvresi Experiment Station, USDA

divided betw'ecn the thrr~t ; states . Howrver, the only

member of this softwoe?d group currently cut for pulping

in this region is jack pine, and there is a svme~+hat greater

I:UIlIa :Iltrallllll Vl tflls tl'CC lIl ~`11ilIIe7(iLa .

HemZn~k, ~shicll w~e lumped ~+" ith the spruce-[ir grllull

of trees, is commercially important only in 14'Iiclligarl and

Wisconsin-chiefly the upper llc~ninsula of 'Vlil ;higan .

Hemlock made up Slightly less than T percent of pulpwavll

of the sprurh-fir group used in tlll~ Lake Statfa during 1954 .

~Lvgistics' and svst

Despite these intraregi~ii~ll ~liiferences in species, the

or- er-all fvrl;st anlume is almost equally divided bet~"een

the three states . hlowever, because of the greater density

of pulp mills in Wisconsin [abclut two-thirds of the pulp-

making capacity of thr three-state region is located there},

the problem v£ pulp'scand supply in that state is more

intense . Both Minnesota and Michigan ship substantial

tonllages of pulpwood to Wisconsin . Wisconsin pulp

mills use greater rluantities of wood from :1'fichigall than

CHART l I -AVERAGE ANNUAL RECEIPTS CsF PULPWQDD OF ALL TYPES AT MILLS IN THE LAKE STATES, 1950-3Q

(figures are thousands of cards]

spruce-
fr

pine aspen
dense

hardwoods

~yrinnesota 5 .1 3 .7 7 .0 4 .3

Wisconsin 1 .8 1 .1 5 .4 7 .5

Michigan 3 .1 1 .6 3 .6 B .6

Lake States total la .fl 4 .4 18 .5 2~ .4



do talill " in Nllc}llgari t.llrirtseltit~s- [;hart 11, 5llewirrg lYtllh-
~+~ond cousumlltion in rack state and the sources from
+vllihfl the wood came, graphically indicates the scopr. of
each suite's supply rlolicit .

~lallorating on the source-nf-supply dafa of the pre-
ceding Iliagram, chart IZ shows (~nur selected species
separately, "these charts r~t ."rify that Wisconsin, with the
greatest pnrlp++-ood drmanll, also has the largest deficit of
}~ulp~+~oot} . H~urther, they re+=eat that t}le deficit is much
mrlre markril in the casr_~ of higher grades .

"1'}le data ~s~r" have just disr,ussed provide a quantitative
nu~asure of thc~ raw materials problem faced },y this
region's pulp-and-paper industry . Large tonnages of
prr(erred-quality pulpwoods must be mn~~ed substantial
distances merely to keep the present mill capacity sup-
plir;d . `l'his, rlf course, adds to costs, VG}lereas rough
spruce may self for ~2d~ a cord and rough aspen for $1.2
a cord (E'[)B freight cars}, the freight alone from Ontario
may run ~lq trl X12 per cord, and the freight charge nn
shipments from the Rockies in the western U.S . exceeds
~l5 a cord .

Taking a hyllilt}tetieal tonality in ttorthern Wisconsin,
here are some calculations designed to sllnw, in a rough
way, how important these freight charges can by in tlae
cost of a ton of pulp, Assume we are using a certain
spccir;s of spruce pulp+=ood to produce bleached sufto
pulp . Vfe would need about 2~ cords of wood {unpeeled)
to produce a ton of pulp, N-hich we could then sell for
buy} for about $15Q at current prices.*
The 2 11/s cords of spruce would cost about X56.95 at

saurr:c loading points . l Tn this we add transpnrtatiotl costs,
In tllc case of trltck delivery from within 4U miles of

the mill, this might bring our total world rusts for the
2~ cords to about $59.5U.Z

For rail distances of about I5U miles [reaching abrlut
}lalf way to t}le extremities of thr, Lake States from our
hypothetical central point} the total wand cost would run
about ~69.5Q, 3
From the extreme corners of the lake States and from

nearby Clntario, net wood costs for t}le ton of pulp xould
he ~82.6U° ; while imports from the Hooky 'Mountain

1 $26.80 per cord an cars, including average com-
missi~ns,

$28 .00 per cord deli9ered to mill by truck, including
u~erage eommissian .

3 $25.80 per card far wood and S5,9p per cord for
frelgf,r.

$25.OD per cord for wood and $14.00 per cord for
freight {just under 4p+J miles from mill J .

'SultirP pulps are curmntly rSunind ai 5150 per ton bleached xnd
x30 vnhlrachrd ; sulfate pulp at f155 bleached xnd $117 w (130
,rnhleached ; Kround,ruud pulps are quoted at f6f1 cn f8 .i per ton-
Sauree : Daily Mill Stock 7ieparrcr, April 2t;, ig56 .

CHART 12 - AVERAGE ANNlJAt PULP1NOpa RECEIPTS, BY
STATES, 1950-34, FpUR SELECTED SPECIES
SHOWING SOURCE GF WpQ~
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Source : Lake States Forest ExperimenS Sfafion, USDA
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regi(xt acrd western pruvirzvr:a of Canada s+vuld ~:u5t . per'

ton of pulp, from $32 .D0 to $46.25 for freight alnnes .
Because v£ lower on-car wood prices at these latter points .

the delivered cost of wood would be the same as that
from the extremities of the Lake States .

s Fram paints in sautheasternManiToba,ol~avt $15.aD
per cord far freighT ; from Central Saskatchewan,
$22 .On per card far freighT ; from Colorado, $15.95
per cord for freight .

Before considering ways to overcome this deficit of
locally grown raw materials, there is one additional factor
to be mentioned chat rnuld greatly irrtr:nsify tl-~e problem .

Export polity of the

Qnfario ga~ernment

The pulpwnnd shortage could be made more acute by
virtue of the (}ntarin prov'srrrial government policy re-
garding the disposition of wnnd cut orl Grown lands
{province-owned forests} . The bulk of the Lake States'
imports from Canada are cut in Utttario, and somewhat
aver half of it comes from Crown lands .

Irr 19~'I Ontario placed a scaled ernbargn (]n exports
of pulpwnnd cut vn Crvwrr lands . Under the province's
program, exports of ptrllrwnnd were tv cease entirely in
I4 years, declining at a rate of one-tenth of the original
volume each year . There was this provision : for each cord
of wood processed to pulp stage in the province, a com-
pany would be permitted to export one rnrd of pulpwood .
The object of all this was, of course, to stimulate con-
struction of pulp mills in Untariv .
Had this policy been tarried out as originally set forth

it would have by now sharply reduced this region's pulp-
wood imports from Urttariv . However, as the situation
developed certain exceptions were made to the original
program . When a number of enmpan ira in the hake
States turned tv other sources for their wnnd, unemploy-
ment developed in some logging centers in Ontario- To
prevent undue distress at these localities the Urttariv
government granted exceptions, permitting laxgc.-vrllume
exports to cant'srtue .

While these exceptions are still in effect, the Basic
policy has not been "repealed ." There is rro guarantee
that pulpwood will continue to be available t.o mills of

July 1956 Supplement

thrs region fr(ifCl Iuc-tat- rrf fJutartrt uu the ,uttre i]a7is as
in the past, and the likelihood remains that t}]e original
vbj(:ctive will be rarrird nut . In The event the original
policy is pursurrl, the spruce-fir sul]l]1y situation could
indeed becnmr critical . A rleperrda}]Ir " sourer of perhaps
304,000 cards nr more a year ~ti~ould he needed to offset
the complrtP elimination of Utatario Grnwrt lands as a
source of supply .

Summary of the problem

Let's summariac, briefly what has been establis}ted in
the first halfnf~ tl>is report .

Nationwide dr~mand for paper is expected to continue
its recent rapid growth-and rrsult in an expan5ir.ut of
?D to 8D percent over t}rc next `?fl years .
The pulp-acrd-paper industry ref the upper lakes r("ginn,

with currently about ] .[} perr:r"nt of the nation's l]ulp-and-
paper-making cal]acity, has shvw~rt a sizable growth in
plant rapacity (tact the past decade, but at a rate below
the national average . 'I'lie regional showing in paper-
capa(~ity expansion has been relativ" r;ly better than its
showing in pulp capacity .

~1'rying to assess how this area's mills will respond tv
further increases in demand brings into focus certain
regional factors tl>at will exert strong influence on the
final outcome . A major obstacle to expansion here was
identified as the apparent shortaagr" of long-fibered 1]ulp-
wnnd. In this connection tl~e local shortages Pie primarily
in the better grants of wo(]d anEl gcngraphically speaking
are most acrrntuated in t.}lr, more densely-industrial
central V4 iS( :UI3Sii1 .

Finally, t he pulpwood export policy of the province of
Untario is of potential signifir:ance . The latter inirnduccs-
nn new problem in a long-run sense but ds.]rs seriously
increase t}u: urgr°ney of m(:asurrs to boost the volume of
usable wood fibers availahlr: locally . The supply problem
will, of course, affect earth company differently, 1]ut we
are slsrrakirl~; here r]f tfu: over-all scale of operations in
the upper Takes region .
We turn crow to evaluating possible solutions tv the

prvhl<" rn, thus, to advancing an answer to our original
question : Tn rolur.t c:-rtertL zvild the pulp-ararl-paper industry
of tlae upper frckes region share ira the predicted national
exp~ansivrz?



~~' hLk:TkIDD5 are Bound to increase the elective volume
of usable wood fiber that is available locally, then the

industry in this region may be able to expand its produc-
liorr to match tire natinrlal growth in demand . Four
general approaches to this .problem are : [1] grow more
spruce-flr and pine in forests o£ the Lake States, [Z) use
more of other kinds of wood for pulping, [3} introduce
rhangcs in te~llnoiogy that increase yield nr redur:e costs,
and [~1, } expand without the use of local wood .

[ 1 y Grow more sprvse-fr here

7iLe ~xg r~uestinn i .s, [ :are 1.L:r?

A Century ago we had ]7 million acres crf forest land
ill t.frc 1.}tree-state region, with over half this acreage in

CHART 13-
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softwoods . fine covered 24 million acres, while spruce-
fir types occupied ~7 million acres . Aflrr the forests had
been thoroughly rut over, much of the area originally in
softwoods came hack in asp[~n, dense hardwoods aura brush .
Today about half of the original acreage is pr;rrnanently

converted to non-forest uses (agriculture, industry, resi-
dcntial] hut. about 53.3 million arses renrLain classified as
commerr:ial forest land-alt area larger than either of the
Dakotas . 'This land is best suited for growing trees but
much of iL is now far lxanw its potential for tree growth .

Chart I3 depict, this forest lazed, showing, irL millions
of acres, the area to he fnurLd in each of the' four species-
grnupings, and also indir;atirlg condition of growth . As
you c~rrL see, a sirahle fraction is in a poorly stocked or
deforested condition, especially in the spruce,-fir category .

There are two apparent Nays irz wlriclr spruce-fir output

dense hardwoods

This block npresenh the

present commercial forest

area--53 .3 million acres.

The original sorrwood for-

esh covered this much vreo

alone. [The acreage of

non-stacked Imd repla,red

mnuolly is represented, ra

scale, by this block :
. ]

20,4 million

Spurce~ Lpke 5lptes Forest ExAerirrrenr $evTion, USdA
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could br ; itrcrea5ed . Ulle is for the stands n[iw i~l sr~elllitlg ",

and saplings to colztirlue their natural growth and begin
yielding pulpwor.xl . Aver a period of years, rlther things
acing equal, this will happen . Anrrihr;r way N°nuld be to
actively revert same of the aspen nr hardwood acreage
that arigiztally supported spruce-fir into the needed long-
fibered softwood forests.

:1s a matter of fact- a desirable distribution of species
on t}lc region's r'ornrrrcrcial forest land wnrrlri call for
cansirlr;rahly increa5f"d arr'as in soft~iroods . Estimates of
potential forest land --haled nn original i.ype and present
suitability of land---}ravC peen made hr- forest authorities .
A "desirable" distribution of species r1rL our v3 million
acres of forest land is as follows :

TABLE 8 -PRESENT ANA "POTENTIAL" FOREST AREA IN THE
LAKE STATES {in millions of acres)

present { 1453 ]

potential

spruce-

Source : Forest Resources Repvrs Number T, iJSf7A, Forest Resources of the

Cake Stores Region, 195Q, Cvke STvres Faresl Experiment Sivtivn

Considering the area available, then, we have currently
G.~ million acrr;s of productive spruce-frr forests, less
than half of which has reached pulpwood size- There are
3 .G million acres too poorly stacked to he productive,
and another 2 million acres. presently in aspen or other
hardwoods, that are better suit("dto spruce-fir production .
(About half of thr 12 million acres of present and pnten-
tlal 5prU['e-hr la[ld 15 In ~Iinllf,'SDta.~

If this acrs~agr~ were devnte(i to spruce-frr, and growing
at a rate of U.3f) cords per arse per year, we could raise
and cut at least 3 milliozt cords a year on a sustained
basis. The rnntrast hetwa;ett what ~+~e da rlnw and what
~+e could do is illustrated in chart l4-

Therefnre, ennug}r land is available-and ideally suited
for growing trees of the spruce-fir group-tn permit the
production of at least 5(} percent more pulpwood of this
type than we are currently consuming irarlurting all im-

parts. This is about 2~ times our present productionL,
Now comes the crucial questinzr : How soon can this

be clone?
First o£ all, man's efforts to replant the lU rrlilliorz acres

of Lake States forest now poorly stocked nr deforested,

~ 6
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pine I aspen
dense

hardwoods

12.o I 12 .a I 1 8.5 I 10 .5

reach an avt~ragt: rif alluut :if1,Uilfl acres a yeur ---ulust ul
this is pine plantings. !Ictzlally, t.}rr ; tlltal ilefnr("stPrl
acreage }lash"t changed mucll over the past ld years- All
of the planting SIIk(;(' I9~7.i has dnrte little mare than oiI'sr;l
destructive crrl.ting that Conk place during L1~'orlcl ~'ar II .

11'cstlr.raZ conversi.an is the most potent agent itz regener-
ating #~nrests . '1'o illustrate : a single acre of balsam trees
trill turn nut 2 to 3 million viable seedy a year, lf, Cllr the
average, only a hundred of t.llr5r> "take;", 1.ltf ; r'c;5ull.iatg

balsam "births" far outlrumber t.hc" total of mans l0
million nr sn plantings nf~ all sp("ci("s iu tlu~ I,akr States
annually" . 14`fan's m(rst sigr :ifir~artt . rrrlr; tltcrl is to aid thr
process of natural cnnversinn by tirnelF~ and wise cutting,
and, ~i~llere appropriate, to adopt other meas(lres such as
rli .skirtg by wllit;h locust soil is broken up lu prnmc~lr
germinatrnn of tree seeds.

Planting is, of course, necessary on unstnrkPCl lands.
But tree grow tIr is a vc."ry loot;-trrm proposition in this
part of the country. It takf~5 $f) to lUU y°ears for a stand
of spruce trees to rrach petlpwnnd size ; balsam fir and

CHART 14 - PRESENT ~s- POT¬NTIAL SPRUCE-FIR YIELD

Today's 10 million acres of spruce-fir land

gives on pnnuol yield of 1 .9 million cords;

Potential i2 million acres wish better stock-

ing could yield 3 million Lords a year :

i-2 million cords wnilahls
for pulpwood [not of i cur]

2.o miulo., r:ord=
woilable far pulpwood

Source: 8osic wvvdsltrristics Pram Lake $lutes Faresl Experimen151atian, [IS~R



jack pine require about 5U years ; aspen rrray grow to sire
in 4Q years-alI of this nn the: }rcttr~r sites . (Early thin-
nings of planted stands would begin tv yield some pulp-
wood at about one-half to two-thirds of t}re "rotation"
ages cited here,]

=The full prrtrrrtiaii acreage pictured in chart 14 is not
an attainable goal over the next 20 years . In fact, an
estimated lOD years would be required under a program
of large-scale reforesting-a program more enrnpreherr-
sive than anything carried on at present .
The natural course of forest growth will, hcrwr'ver,

produce greater girantit.ies of sprure-fir pulpwood in the
immediate future: . Mitre intensive management of cxiSt-
ing woodlands could, quite reasonably, increase prndue-
tion of softwood stands by 2Q pcrpent inside of 2{J years .
{The necessary management would involve maintaining
prnpr:r stand density and quality through such measures
as thinrrirrg, nrrore frequent but light cuts, cutting at the
propel' time with respect to "rotation" age, and properly
timed salvage and sanitation cuts .) 'T}ris added produp-
tinn-of the order- of 3U0,00f1 to 9~f1(},QOD cords of spruce-
fir a year nn a sustained basis-enuld handily replace the
present volume of softwoods coming from Crown lands
in Dntarin ; nr, in the absence of restr- ictinrrs nn exports
from Dntarin, could provide enough additional lnng-
fibered wood to pr ."rmit pulp mills of the upper lakes
region to expand output by about 10 to 12 percent .

At very best, therefore, increased growth of spruec-fir
pulpwoods in the region can sponsor only a small part
of the 75 percent expansion called for by the predicted
demand increase .

bet's turn to the second possibility .

f2j 1Jse mare of other species

Let's consider now the forests as they exist today .
Chart I3 depicts the forest area currently devoted to the
four main species-groupings, showing the relative areas
that are now productive and non-productive . Applying
regional average growth rates to these areas results ire urr
estimate of the current annual yied~ or realizable growth .
Tkris is t}te amount of wood that could be cut each year
and yet not deplete the forest or its productive capacity
far future years . A pertain amount of this wood [}row
muph depends on the species} is taken for uses other than
pulping, but after deducting this amount, we obtain an
estimate of the net cordage of the wood of each type
available for use as pulpwood .

'The chart on page 18 carries out tkrese pnmputatians
:trip try step for each species group to demonstrate the
purr~ "nt pulpwood supply and demand situation internal
to the three-state region .
The analysis in Ckrart 1~, based nn t}re forests as they

exist tnr}ay, mnasrrres the region's net "deficit" of soft-
woods and indicates the sire of the region's very large
surplus of hardwoods . = f}ris brings us to some rather inter-
esting further pninis . . . consider, first, the rrse of aspen .

1f all of the ann uat "surplus" of aspen growth were
used for pulping, ilrc: pulp output of this region could be
expanded by snmrtlring ire the orr.ler of Gfl percent or more
(depending to some extent vn the particular processes
chosen to pulp the aspen), 'T}rc importance of this possi-
bility arises from the £apt that an iru;reasing use of aspen,
along with the tephnnlngical improvements that have
marls. ii. Ix.~ssihle, has been a marked characteristic of this
region during the past depade . Therefore, the: momentum
is strr~ng for furl .}rer progress in that direr,tior~ .
Some uses f~r aspen pulp are now noes ~1.Q years old .

For instance, structural insulating hoard was dev~r,"loped
at the Internatinna} E'alls mill of'flinnesnta and Ontario
Paper Company as ear}y as 1 .911- . Shortly thereafter
aspen pulp became the }rasic raw material . Thr~ hr.rlrular-
iaation of aspen has made° great strides since. World War
II . It leas been found that aspen pulp can be used in some
degree in the manufacture of higher as k-e11 as lower
grades of paper and pulp products .

For Iower grades of products such as corrugated hax-
hoard, insulation and sheathing, pulps may he made
entirely from aspen yr a mixture of aspen and other
hardwoods . For example, the " plant of the National Con-
tainer Corporation at Tomahawk, Wisconsin, which
formerly produced kraft wrapping and specialty papers,
;row devotes production exclusively to corrugated bnx-
bnard using 2S percent aspen and "r~ percent dense
hardwoods, alt of which is obtained ~rithin an 80-mile
radius n#~ the mill .

Ire higher grades of papers, aspen is generally blended
with long-fihered softwood pulps, t1n example is the
product of the 11}ainelandrr Paper Company of Rhine-
lander, ltv'i r~nn5irr, which manufactures a special type of
paper called "glassine" {candy ivraplrrrs, e:rrvelope win-
dows} . The company is now using about n~r"-fourt}3 aspen
pulp in glassine whereas four years ago none was used .
Blends of this nature are widely emplnycd now . Drrce
methods are perfected and customer arceptarrec isgairrf "d,
the blended pulp generally has been found to produce
sheets as satisfactory as those from aIl-softwood pulps .
Aspen pulp is not without its limitations, ire spite°. of the

fact that things are now being done with pulp made from
aspen logs that would riot have been considered practical
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CHART 15 - CURRENT FDREST GROWTH IN THE LAKE STATES AVAILA6LE FDR PULPW~Qa
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The regional average growth rate is actually greater than shown here, but part of it (primn-
rify in saplings] is unavailable for use afi this time . The estimated current annual yield, in
round figures, is the reallra6le growth ar allowable cur . This should increase in the future .

Source : 9asir wood slatisrics from take Sttrfes Forest Experiment StaYion,lJSaR
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a few years ago . The naturr of aspect fibers puts phy5inal
and cpoxlornic lirrlits nn the extent to which blending can
be carried and still prnduco a satisfactory sheet of higlr-
quality ltalaer . 1{educed strength due to shorter fibers
often iratrnrluces a critical limit to lrardwotYCJ usage. lm-
praved pulping processes, some crew available arrd others
under dcvulohrnerrt, may raise this limit very signifrcantly .
Wh.nc shout 1.1rr: rlcrrsc h.ardae~oods? This side of tkle hard-

wnnrl family also lzas an impnasive potential. fF just half
the : dense harrlw-ond cordage available for pulping could
br " usr~d, l.hr " upper Takes region could increase its pulp
output kly more than 5U percent. !)erase hardwoods are
just lx :f;iruring to rise to importance as pulping stock in
this area, althrnrgh i.hey are used fairly extensively in
other regions-especially the East . lrr New England
nearly one-fifth of all pulpwood consumed in I9~72 was
dense hardwood.

Prier to I9"1~7 or 197$, dense hardwoosis were a negligi-
ble component in Lake States pulping-a fraction of one
percr;ut of all pulln,'ncul used . Since that lime they have
exhibited a morn or less steady upward c.lirnb in usage to
a high of 5 pr:rct:rrt last year-a trend t}rat seems destined
to continue ~+-ith great. significance for the upper lakes
regi orl.

In some respects cornmcrcial pulping of dense hard-
~ti~ood poses a mere diflirult economic hurdle than did
aspen . Much research and a number of commercial trials
have heerr canductnd art dense hardwnnds rn this region .
h lsewhere their use is well established for pertain prod-
i1C'.t.S and prnCe55e~.

W}tile many problems rernairr to tar. solved in the cnm-
rnercial application of dl ."Ilsr: hardwnnds, their technical
suitalsilii.y for mttrly kinds of paper is an established fact .
Expanded use of laardwaods does not necessarily mean
lower a~r"rage grades of paper. As a nnatter of fact, with
tlu : r :xr;r :ption rff corrugating medium {for corrugated
lanxlaclard}, hardwoods are in general better suites} t.n the
bights grads or fine papers . Llse of hardwnnds, particu-
larly in lYlf~ntls, can improve the quality of many grades
lay prndlrring better formation, printing r}uality arrd cer-
tain other properties .

'1`~F'o exarnlals~s of industry "firsts" illustrate both t}le
relative newness and the gradually widening uses elf dense
lrard~+ond pulps ire our area :

Nekoosa-Edwards Paper Company of Port Edwards,
Wis[ansin began sulfate pulping of oak pulpwood in
1454 on a trial basis, the first commercial-scale use of
oak in this region . The trial wps reported to 6e very
successful and the company is now using about 12 .DO0
cords of oak per year-alt taken from the immediate
~i[inity of the mil! properties .

CHART i6 --- DENSE HARBWpppS A5 A PERCENT pF TOTAt
Pu~PwaoD usED IN rHE I_AICE srArEs

s~

a%

1947

Source : rake States Faresl Experiment $lotion, USrrA

In March of this year, Consolidated Water Power
& Paper Company annaun[ed the successful [om-
pletion of a trial run of mixed hardwoods a! their
Wis[onsin Rapids mill . Same 7~0 cords of maple, oak,
birch, ash and elm were pulped by the semichemical
process, yielding "an exceptionally high quality pulp",
and for the first time pulps of this kind were used in
the manufa[cure of enamel printing papers . dense
hardwood pulp will he blended with other pulps far
enamel printing papers . It ;s expected that 2d,Oflp
cords of dense hardwoods wilt be used annually .

lri~laile very for+ companies in this region have burro
intcY dense. harrlkrorxi plrlping orl any scale, it is pleat that
important first strpG have been taken and that there is a
considerable backlog of tccllrrolog}' trt be drawn upon .
In a manner ni'slaeaking, dr°nar hurr.lwor.lds are in the same
position today that aspen was 2f1 years ago. Based on past
rxlaerienc.e, then, further arlvalrces are almost certain .

`This suggests snmr ini.r." re ;stirrg possibilities. Successful
use of dense hardwood pulps opens the biggest single
reserve of newwood supply to mills of the Lake States-
a reserve that will irlr;rcase in volume Aver the next 2fl
years. (1~'hile the analogy should not. he pressed ten far,
the tremendous pulp potential of the South lay dormant
until expansion n£ tlrr .', kraft ltullairrg prnsx" tis ilr the rrlirl-
t~+enties unlocked the resinous snlltherrr pines to t}try
paper industry .}

On the basis of this reasoning, the arrtotcrrt of IocaI
wood fiber as szrch lro longer becomes a limiting fartnr to
industry growth in this region since the tonnage of fibers
available is well beyond any rnne.eivalalc expansion in the
next 2~ years. The limiting in$uenc.e is shifted thnrr to
the degree to which lrard~soods can be incnrpnrated into
tlar: materials-supply stream oral yet permit pulp-arrd-
paper mills to meet rnmprtitivr" demands .

MOhITHLY REVIEW
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1]erase hardwoods have t}Lese things dcfinueiy ire their
fa+'nr : (1} 'flrey are locally available, which means cnn-
siderahle savings nn trarispurtatiorl costs. (2} Tlense hard-
woods are a good rlr".al cheaper pr :r pound of cellulose
than softwoods, In some locations in t}ris region, harri-
wonds non he deli+"ered at a cost of $ .12 to X15 a cord . '1'iris
prise, especially for the dense hardwoods, would appear
to lriace such lncatiozis in an exc:cllr:rrt competitive, posi-
ti~n r4 it}z i'cspent to other reginns-

Yet there are limitations ore the extent of use" of hard-
wnods. 'they cannot be sirrrply substituted cn narrs.s r~ .
Softw~uc?rls will always prndzire pulps sulrcrinr' in impor-
tant rfSpeCt5 trr hardwoods. 13ut the limits beyond which
hardwood use heromes uneconamir, are inrlefmite and
subject to constant erasure by new methods and new
pendants .

In the EasT, the South, and abroad, dense hard-
woods [ pulped by soda, sulfate, or semichemical
methods] are used for such products as printing and
other fine papers and food container board. Ocher
madifcativns of pulping methods saw available, and

some promising new ones under development, paint
to improved hardwood pulps. Substitution of hard-

wood pulps far softwood graundwoad pulps may tie
possible . A high-yield semichemical process has been
developed which prad~ces some hardwood pulps close-

ly approaching the properties of spruce graundwoad,

bf special interest in this connection is the deveh

opment of the chemi-graundwoad process which has

just been introduced commercially by Great Northern

Paper Company in Maine. The Maine installation is

the frsr of its type for hardwoods. According To the

compvny She process makes practical the large-scale

pulping of dense hardwoods. Present input is about

half aspen, half dense hardwoods, though the pro-

portion of dense hardwoods will be increased, The

resulting pulp is blended with other pulps to make

newsprint paper.
Qther promising possibilities include the very high

yield semichemical pulps. These pulps are prepared 6y

softening chips 6y a treatment with sodium sulfite ar

told caustic soda liquor and passing them through a

disc mill, The yield of pulp is about 9n percent, Some

of these pulps closely approach the properties of
spruce graundwoad . Commercial installations to pro-

duce pulps of this type are being made in the East,

the South and in Australia .

'thus, the ultimate" role of dr+nsr" itat'd~+'uocls is difficult

to assess . This gerlr~raiizatinrl seems safr~ : ++~ithin tllc° ircxt
:~(} years dense hardF+'or.xls will farm a szrh~tantial hart of
this regiolr's raw-materials input-Ix "rilaps rt nriliinn coals

a year-but will profrably full well erode°r the fatal fiber
tonnage available. We may postulate that the limitations

of dense-harriwnod fiber will make the" task for technology
increasingly difficzrit as the ratio ofhardwood to softwood
pulp increases.

July 1456 Supplement

Considering lx :tir aspen acid dense }iardwucnis as r;ur-
rently available in quantity in the tlirer Lake States, we
c:nllclude as fnllo++'s ; VV'ith a level c~f tr:clrllalogical airpli-
catior~ such as may he reasonably attained witliilr the
next 20 years, fibers available from hardwoods crauld
enable this region to more than double, nn a tonnclgr:
Hasis, its present outyut of pulp .

t3} Impra~e yields ; mare

wood pulp, less waste

'There is no sharp lic~urldary hr-twern the third approach

-now to be discussed-tlnrl the frrecerling one. 13ntli

depend greatly on improved proriuctiun tcchnolrrgy- In

the former, the ernhliasis ++-as on the tremendous tonnage

of Hood fibers that. presently go unused ; here t}re empha-

sis is on things that could he rinse will, the fibers used

today.
Since this is frrimurily a problem of methods, we'll first

sketch briefly the processes used 17y the pulp-and-paper

industry of tfris region . 'Three main groups o£ processes,

in order of their importance iri the rc."~;iolr, arc ; : chemir :al,

mr~chaniral and semicllemiral, These are", schematically

illustrated iri Chart 1i.
In chemical processing the woori is first de-barked acrd

then cut into chips ~+~hiclz al'e planed in a "digester-" Nere

chemicals <rnri ste~trn under high pressure are" allowed to

act upon Cllr match-book-sire chips of w~nnd. Thr rellulnse

earl of tlrr: fiber, being highly stable° and resistant, re-

mains largely unaffer;tcri by its scalEiirig chemical bath .

lignin acrd some assorted r;arlrollydrates, the other main

rriaterials in the worx .l, ciuir:kly break down and are : dis-

solved . The dissnl~ed materials are drained away whclr

the conking process is cnmpletr:ri .
The most common c~lremical lrrnrr"s~ ill use, in this

region is the s+al~te or grid process. 'This i5 ge.nr'rally used

with spruce and Flr pulpworxis to obtain lrulp for the

highest gradr~s of pope:, .
'1'iie other imlrrrrtarit all-catemical prncr:ss in t.}liti region

is the sul~z.te or rr.lfa.lirce prnr~r~ss (also called t.Ire ~rrc~t

process] . T4ris is used on sunk pulpwaods as jack pine nr

aspen and produces a light brc3wn pull, . ~~ freer urlbleac}Led

it is used £or wralrlring papers, bags and hnxhnard . Some
hlr"anhetl sulfate pulp is used in tra~~s, book, bond, r"nvr-

lupt: and writing pulx :rs, as well as in ic :e cream containers
and milk cartons.

Mechanical or~'routtrlarnnd pulp is produced by prr".ssirlg

the lnllpwood lags against rapidly rep c:lr'ing stone whr:r~ls

until tyre w-nnd is reduced to small lilx'ous shreds . ~In



CHART i 7- MAJOR WO~pPULPItJG PROCESSES USEp IN THE LAKE STATES

c h e m i ~ a I

I

s cr~1C1~r .

chipping blades

paper-grade wood fi6en
(95% celluoxy

d;swlred lignin,
wood sugars, ere .

ro~r

chemicals are used and nothing is dissolved away except
water soluble substances, ~cl,ich will revel 2 to S percent.
llerrce all the; woody material eventually enters the paper
machines except those piec~c.s tun cuarse ; nr too fine to be
accepted in the various screening steps along the way.
t1s a result, mechanical pulpiu(; has a higher yield, that
is, a greater prt,portic � r of tlra p,ilpwnod log is used in the
pulp . (7f course, part of this additional material included
is lignin, the chief sul,stancc r;ementing cellulose fibers
together in wrwd . Lrgrrur tends to make paper sti#F . 1~4rlrilc
Stlffne55 S5 df "SlrahlP In Snme kinds of paper, lignin also
tends to break down ~~-ith r age arzel turn hal,e'r yellm~~ish
w}rev, it is expnsE:d to sunlight, Crotri,d~a-~ind pulp fines
into newsprint, building, wrapping, priming and specialty
papers .

l~'inally, there is the srrrnirhr~rrti.rrrl proves (technically
r :allr ;rl the neutral sulfite° semir:.hcmical pruc.ess} . This is
sort of an in-l,e "twoerr method, tl,e yiele] n(' whic ;lr is
greater than t},at of chemical methcxls, but less than that
e,f si.raigl,t mechanical methods. It has become increas-

m e c h a n i c a l

cuf logs

paper-grade wood Fivers
[d5% celluose]

s e m i c h e m i c a l

chipping blades

woai chops

,~
Eons

,niid
coe,sin0

35 Eons
dissolved
solids,
screenings,
ere.

ingly used for pulping aspen . Nn semic:hPmical capacity

was rccc,rded i,r this regiirn 14 years age,, yet today it
provinces nearly as much 'wood pulp as does the sulfate
(kraft} process, ar,'d accounts for about 13 pPrce,zt of
tn~al pulp production iii the Lake States . 'fhe mEahod
consists essentially of cnoki�g the pulpwnud r;hips in
chemicals to snfte~r, them-though ,rot nearly as severe
a conking as in ihc all-chemical processes-anrl the �
processing the drips in disc refiners to separate the fibers
without material damage .

~1'ahle 9 summarizes tl~e important p� ll,ing prl,c:c"sso,
used ire flee region, their ave,~age yields, and output

capacity .
L7nce the hull, is l,repared by any of these methcxis, the

paper-making process receives the fibers ; rinses, screens
ai,d hleauis there, ; rnixl~5 th~:m with w'atcr acrd any of a
dcr~en eit.hcr materials (clay, starch, rosin, dyes] ; beats
the mixture to pre~nrotc intermeshing o£ fibers ; and feerls
the resulting, highly-fluid pulp onto a rapidly moving
screen to start its journey thronglr the paper machine,
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TABLE 9 -CHARACTERISTICS OF PULPING PROCESSES USED
IN THE UPPER LAKES REGIOtJ

*Note: Any process tan be used an any woad ; cer-
tain practices tend to predominate . °Figure includes
15~ tons of a modified semichemical process which
was included under "other processes" in table 3.

Source : rockvvaod Llirectvry= aulhoi s survey, 1955

This general procedure is used ore all papers produced
in the region ~+~lleiher they he delicate tissues or bulky
house-sheathing .

in the various steps °loin; the production path of
materials from the forest to the finished sheet it is easy
tv visualize where mechanical "leaks" of some of the
fibers could take plane . At paints of sawing, de-barking,
cutting, chipping or washing, some amount of fibers and
ether usazhlr material is lust-losses that may total 04 er-
al1 from one to several percent . Tightening up nn these
"leaks" will, in elect, expand the raw material supply .
There are both physical and economic limits tv the
reduction of these losses, but over a period of years
improved machinery and methods can be expected t[i

CHART 18 - GENERALI2EQ PAPER-MAKING PRQCESS
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adrf perhaps a few percent to the total of fibers going into
the finished sheet .
The yield r3ifferenres that are most striking, though,

are those betw~cen the various processes used for pulping .
Chart I'7 and tallle 9 illustrate these differences . In the
grvundwvnd process, far example, 9Q percent of the,
peeled log goes into pulp ; in the srllfrtE~ process, only SO
percent of it . If 3°field could be imprmred in the latter
process, a greater trrrrrragr output of pulp and paper for a
given input of spruce and balsam would result . This
would be especially significant for vtrr area because of the
relatively high prvlx~rtinn of sulfite pulping here com-
pared with other areas- Work is now being done on the
so-called "high-yield sulfite process ." Repr.,rtedly this
would increase sulfite pulp yield from its present average
of 54 percent to a possible 75 percent . This it would do by
increasing the proportion of cellulose fibers retained irr
the frnished pulp (some cellulose is broken down unc3er
present processes) acrd ft y including additional "rtear-
cellulose" material and some lignin that is ordinarily
dissolved away irr the sulfite prvaess .

If the 7S-percent-yield figure were actually attained by
all sulfite pulp mills in the region the output of sulfrte
woad pulp would he increased by half, adding about L,4Q0
tuns c}f pulp a day (nr nearly I6 percent} to present pulp
capacity in the upper lakes region .

'Therefore we cancludt° that process irnprn+=ements,
applied to the same volume and lame types of pulpwood
we are using today, can sponsor a substantial increase in
paper output from this region .

Waste disposal

Un the topic of yield, Olla: final point that is of special
interest concerns the resiiiues frczrn the clrcrnical pulping
processes, especially° sulfrte . Chart 17 illustrates the £act
that for every ton of paper-grade cellulose fibers produced
by chemical pulpiirg processes, there is acre ton of dis-
solved solids (lignin compounds, wood sugars, rrear-
cellulvses, other carbohydrates, resins and minE;rals] .
:yearly 4,U[l[~ tons a day of these sufistanccs are produced

typic[sl overage uppcriokes
process pulpwood yield 6y region 24-far .

used* weight capacity

sulfite spruce fir 5v:o 2065 tons
sulfate jack pine 45-50°0 475

soda 50°0 7v

total chemical 50°0 311U

groundwoad spruce~fr 9oI 3850
aspen

semichemicol aspen, 70-85 I 958
dense unbleached

hardwood s 55$5%
bleached



when mi11s in this region arP nperatir3g at capacity . Chart
I9 indicates the importance' of these residues in tire
over-all flo~i' of materials tllrcluglr pulp-anrl-pal3r;r mills
of the upper lakes region .

It is important to do sometlzi3rg about these materials
for a number of reasons. In the first plate, they represent
a considerable chunk of the raw material bought . The
freight rate alone paid on discarder.} portions of pulpwnod
may turf ~5 a tort or more . It the3'efore becomes of con-
cern to the miff operator as "money r.lnwrz tire drain ."

1~'nr another thing, to reduce the quantity of the resi-
dues discharged into strr;ams, state: authorities lra~rc
required other disposal measures in some areas. `I'hc ex-
pense of disposal equipment 13as spurred efforts to find
uses for the ~+aste materials.

In the case oE'slrl£atc" pulping, thn prnhic:m is much less
pressing . 'This is lrr"causr: a routine part of i}rc process
invrllvra evapnratinn and burning the dissolved mate°ria15

in the sn-called "spent liquor ." ~fhen, by appropriate
processing of the hur13ec1 ash, a C.ertairl portiolz of the
original cooking chernie:als is re " r;nvere "d and re-used in
digesting fresh pullrwcznd chips. In the burning prnr :rss,
incidentally. a r"Prt.zin arnourrt elf steam i5 generated
Which is used tv supply all nr at least an important part
of t}re twill's strum requirements .

Witlr the sulfite prnress the story is different. Histori-
cally, spent sulfite liquor has been discharged into tlrs ;
stream from which the mill drc~+~ its water supply- '1'lre
wastes tlrrmsrlves are not toxic-they" r:nrrsist for' thn
most part of such things as fine bits of ivand fibers, wood
sugars al3il other (11'gaI11C ~1rlo(l residues . Stream pollution
arisas from the fact that these materials undergo slnK-
oxidatinn as they are errrriecl dcr~rnst.ream-t.hey are
broken down by taking oxygen from t}3e stream . When
the dissolved oxygen i33 Llre strlatrr3 lulls belrn4' a}.~clrtt
parts per million, rlesira131r stream lift', inrlurling fisl3,

canunt live normally, (Flt 2 harts her million dissolved
oxygen, stream liff' c ;a31 r:eu3tir3uc tc~ survive: ; ho~+e:ver, life
becomes sluggish .rod drlr+s not rr"prndrrre " itself H-ith

normal vigor.} furtl3er, r:f :3't :ilIl types rlf nirr:r[1-Ur'gar3151nS
able t.o flourish irr au abscnrr elf oxygen ran rlr;v'elolr and
evolve Karl odors. So it ° s not the nature of the " pulp milt
discharge in itself to ~+hich objections az'e raised but the

after-effects of reduced stream oxy°gen that ton great a
corrca;ntration of pulp mill residues can cause.

~~`here. thr: stream vnlumr~ is great enough in relation
to the amount of organic matr:rial in t13e plant discharge,
no prolllem exists- The material gradually dissipates
without reducing oxygen content hF'lnw a safe level . In
parts of this region where mill concentration is great
(along the Fox and 'Wisr",nnsin rivers, for instance}
pollution problems have received much attention. The
Wisconsin State Board of Health has required cozztrol
measures, and a variety of disposal methods have br:en
adopted by sulfite mills.

For one t113I1g, the dried liquor can he burned . lts }rest
valor. is around 7-F3,~~~ I3'TU Iler toaz-about t~+°n-thirds
that of industrial r:oal . '1'hrr:e " sulf3tr mills in Wisconsin
currently handle their dissnl~red solids irz this way.

Lig3rin (in the form of lil;l3rlsulforric acic}} dominates
the waste liquor . In the tree this suhstanrr lrerformed the
function of cementing together the wood fi}legs, arzd the
properties it gives to the thickerrerl liqunr-rrrakes tl3c° latter
usr;ful as a road hinder, especially where marl-e,nnstrerc-
tion grave:ls e,nntain clay . Currently. 13 1~'isrnrrsin mills
haul aNay N-aste lil .Itror for use as a road cnnrlitiexlrr_

'1'hc lie}unr- ~s'ill also yielei a varie'.ty of organic chemicals,
srlhstannes usable in plastics and rrrhhrr as an extender,
i3z leather tanning, nr in the production of var3illizz {from
Khiclr corner the artificial ~ranilla extract of 13clusehold
use} . (]rzc" 1~ iscrrrrsin paper- compa3zy currently operates
a rhemir;al recovery plant.

Scve3r W'isc[lr3sil3 mills llrese3atly "lagoon" the waste,
crllcncir3l; soil to ac'I. as a filler llel~orr" tlu~ G~'al .rr rejoins
sul'fac.e streams.

I~'inally- use is also ltr~inf! roach° hr' tr+'n L~'isecmsin mills
I)f the rlissolvcrl r~- crnll sugar'- . .A type of yeast nrganis3n
rultun~ll elrl tl3ese " residues pl'rrc}[rtes torula yeast- '1'}le"
yr~lr5t {nr ifs Ile "rivative "s} rr3ay lx : usl " I1 as a r.lie "ta3ry supple-
rnent for froth Ilr3irnals al3cl hunuzns.

Scone oC 1}3c llrclrrarn~ ~3urlerlakr" ar in rcrirlcx~ sulfite
lmllutinl3 iltvulvl'sllhsl.anli:rf oallilal outlaos. H'ral'csarnyle :

Charlnin Paper Mills, of Green Boy, Wisconsin, lost
year completed a $2 .8 million yeast plant, where
torula yeast organisms are put io work ~ans~ming

royf-mating
sheet a
rolled up

ro11s just
off the
machinery

S% water



wood sugar . ]n the process from 2G-25 per~eat vi the
solid material is removed from the liquor. This primary
grown tarula yeast will be sold as feed yeast, or food
yeast, and pharmaceutical products 6y the Red Star
Yeast and Products Company of Milwaukee.

Fnr some rnmpaniE~s tltf " Sara of products from sulfite
w-a5tes may cover the costs of handling them-nr may
even result in a sligkrt addiliott to profits . I'ot' most com-
parrics, hnw'ever, pollutirtrr c.rtrtlrol is simply an added
cost of operation . Because thr°, sulfite pulping pror;ess is
tl~e r:hief rote in this region, current research efforts to
fixtd an econrrmie outlet for tlrr 2,Q00-toes-a-day or more
of waste solids is esper,ially important . LTV bile L}tose

mrasures, as such, will nut increase the volume of fibers
produced from the rr°ginn, their efrects orl [:nsts make
them a significant factor in the ultimate n4rr-all snare of
operations in the region . The most that n.an be said at the
present time is that handling the w'astc material is gener-
ally unr"cr]nomic to the individual firm . f.fnly slaw, step-
at-a-timrr progress is expected farm rc"sr~arch efforts.

It is also of intrrrsst that disposal of sr~rnir;hcmical waste
}iquor still awaits discovery of a generally satisfactory
method-althuuk;h tlrc potency of such liquor in using trlt
stream oxygr~n is only about r]ne-third that of sulfite
lirluor for a given tonnage of pull] output.

tat I:xpartd without added local wood

Sn f~al' ~+'e'vc ltrctr primarily ncr~zLpierl with ~+'ay-s to iz]-

crease the volume of locally grown and err]numically
usable wood fibers going into pulp; itr this way to redone
the region's dependr." rtr."e nn distant arr'as . Iflore spt:cifi-
cally, we ti+°antrd to dr;tr;rmine wltr~ther the quantity rtf
locally available fibers w-nuld 1]e enough to support a
gro++~ lh in production for the rr:,giorr compartlble to the
growth in consumption forecast for the nation . From the
argument of nur tltrrr, approaches to the prn}tlr~m dis-
t.'.iLSSf'.rl 5r1 far, t11r5 wollld sef.'.m wCal wltlilrl I1S1SS1I)lllty .

This fourth solution to the problem reprlvsents a r;hange
of pace .

Here, wr; want frst to cr]n5irlr;r the possiksility of contin-

uing nr even increasing the current lei=r" l of long-distatrce
imports of WOnrl . Irr other words, continuing to oI]c;ratr."

with wood costs relatively higher than other rr~~;ions .
.Assume a particular mill ltr ".rr°, pays $30 a cola fat'

pulpwood drlivercd while a large mill lr.tcatr ;d iu the Suutlr
pays only 9SI6 . Irr arlrlitiun, ihc southern mill may hr. al]le
to grow trees to pulpwoltll Sire in 3U:35 yrars tin contrast
to 40-Fifl in t}tr; Lake States} . It may keep irlventnrios of
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urily [ ir] a rtiurtt.i t~ tll it- wuudyurrf~ ittstr~arl of tllc 5 to
12 ntvrrth supply dictated by climcltr~ in the hake States .
Finally, it may bra a large, neF+ly-cnnstrurterl mill +with
hif;h-speed mar.}]inns and lo++ unit nests .

'Those facts alone do not make the sr]u.tltt"rn mill com-
petitive with rtur hypotktetieal Lake States mill . )?`nr one
thing, most of the pulp turned out by southern mills is
kraft pull] £ram southern pier's and is used for' bnxbnard,
wrapping slnrk atld similar grades of papr~rG. If a mill in
this region produces, for example, high-duality sulfite
I]aper, it may firm its market entirely untnurhed by t}Lt=,
southern mill }mr;ause of tlTC dissimilarity of product.

I'or another thing, the mill here may oI]cr'atc as a
specialty mill, to prndu( :r' small quarti:itirs rtr sper".ial
orders . Such all oI]eralinn may make suhtlr: changes in
blend £nr customers willing to pay a premium for this
service . Qn the atlter hand, a large, high-speed machine
workirlf; nn low urrit nests may trot he handled pl'ofit.altly
on that basis. Ii: is obvious that When a mill sells its
produr;t for $300 a ton inst.r~arl rtf ~l :ifJ, t}Le diffc;rcncn
ltetween,~30 Itulp',eood and $16 pulpwood becr]mrs dr;-
creasingly important. The succr;ssful specialty mill in this
region could then douht.l r~ssly rnntinue to draw its wood
supply irnm half say across the cnnt.inr "rrt and still oper-
ate profitably, because of the higher price it non onmmarrd
for its product.

Tltis i :; stet sugg~~stcrl as a gr:neral nutlra available tll any
company working izt i .his rr~girur, but simply illustrates a
factor' which can nltr".rcrte in some irtsiartnes to permit
relatively high wood cusps. A mill does not easily acquire
the mr°rrhandising anti technical staff nrnessary to pro-
I]uee as a specialty mill . '~lur.h of tire permissible expatt-
';IUn Irr these field, likely will be made by mills alrcariy
fining this kind of work nr k]y mills literally forced into it
itt order' to survive.

[lp to tllis point, altertrati~e5 har'e been dlscusscrlin
terms of their influr~nce on the future growth of pulp-
making in this rr"ginrl. Howevr:r, local paper-making is not
cnrmpletely dependent on local pulp-making. As chart 19
illustrates, thrr'r; Ittllr'r "streams" of material enter the
final paper output . So, to rr]unll trot nur cunsuleratlnn of
paper-expansion possibilitir in the upper lakes region,
these r]tlrr°r stl'canrs of malcl'ials will be introduced briefly .
Many mills here buy hart or all of their pulp needs from

outside the region . Pulp (shipped irr t.hc " form of baled,
dry shrr" is that IUUk hkl' crude, thick paper} is brought in
from such areas as Vfashiugton, Unt.ario, ~uebec and
Georgia. Commrurly, a mill may ntaka; its own grourld-
wnud pull} and buy its requirements for long-fibered
chemical pttll] .'fhe general flow of materials illustrated itt
chart lrJ indicates that purchased pulp is a relatively
significant part of ortr regir.tt3's materials supply, it was
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CHART 19 - GENERALIZE!) FLDW DF MATERfALS

f'-DR PULP AIVfl PAPER MILLS DF THE
UPPER LAKES REGlp1V

Figures given here are average fans per day ai cur-

rent rates . Pulpwood estimated at unpeeled weighs

on a dry basis, approximately 1,S fans per cord [green

wood may weigh 20 percent more] . Mill frgures are

at capacity rates, and include Minnesota, Wisconsin

and Upper Michigan only .

ix}iutcd nut earlier that paper r;apar;ity in this rrginn
exlYandr;ri more rapidly over the past L[] years t.lian riid
pulp r~.parity, inrlir;ating drat the buying of itulp is be-
c~ming more hrevaleirt . Tn the extent. that thrrs~ arr~ r. :vtit
advantages in air integrated operation, this trend tn'F+'arll
less integratir~rr i}r the [rake states H-r}uld seem to rcrluirr°
Some nffsettir}g afiv,irltaJr rr'.S (sur:h aS LhC'. Spe( .̀lalty-mils
ty°pe of operation ~+'e referrers to earlier] in outer to he a
stable econorr}ic situation n+~r~r a long pr :riorl .

Under same circumstances the purchase of pulp
may be cheaper than bringing in distant wood and
pulping it locally, because of the so~ings an trans-
portation of discarded portions of the pulpwood
log . In this connection it may be that in She future
mare of the wood from western states will be proc-
essed to pulp near the forest, and pulp shipped to
mills in the upper lakes region.One such insTallation is
reported to be under consideration in the Black Hills
area, where an estimated 100,000 cords of Ponderosa
pine ore available annually on a sustained basis .

Another significant source of frbers is the de-inking or
repulping of waste nei+^spaper and other waste papers.
This process, irrterrstingly, is the chief fiber source for'
the largest single paper plant irz thr.", region in terms of
tonnage paper output-that of the Waldnrf Paper
Products Company at St . Paul, Nlinriesata. (Its 2~-hour
capacity : about 72(} tons .] This process is particularly
appropriate to large population cer}ters where ample sup-
plies of wastepaper are available . Three other mills irx the
regsnrr have some amount of de-inking caparity .

Inspertinn of chart I9 will show one final factor drat
could cause a difference between tile, rate of pulp expan-
sion and the rate of paper expansion, and that is the
amount nf" non-fiber material {suclr as clay and starch)
used in the finished sheet of paper or lx~ard . If the region
shifts, on the average, toward prodrictinn of types of
paper ~+hich use more non-fiber matter her ton of prod-
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}2 .5E1a rcr, :. a day urjpealed u~ulpw.n ;:rl
r~ mills in upper :l. oke~m reason . .

ia,0~::~) tone a~dc y < :r : r,aciry . .
inpu) to pulp :,rgvchir ns

9, 409 ran_ v cloy carne sty
r,r. ;ar'~an,i pv~erbonrd ovr ;rur

dabur'r.inyrrnd xrrxxf roam
wvstaa; >=,rinknger 2, 50~

pulp mochirra rcsiJues "7,90G~

p~rronvscd pull, from vurs ;da
rr,e renSar: t. 1,yJr:~)

pruresud wasfcpvpe"
60C rvna o Joy

other mate ial;~ cloy, _~rvre "~,
vgricuir~rvl fillers, chernicvls,
etc . [1,5IX;±}

$our~e : fn part estimated by Rl+fhar; sources of basic doYO previously tiled

uct, dies pulp output need not grow at as fast a rate as
paper output .

'These situations are mentior}erl t.r.t show that paper
production irr itself' is not directly dependent nn the
existerrca" of local pulpiarg capacity . Therefore, a given
expansion in Lfie region's paper capacity may require
more or less expansionr in pulp capacity depending on hax
extensively mills shift to nr from alLerrrativr; supplies
or non-fiber ingredients . (These shifts wnuhi rhange the
relative sixes of tlic four streams of materials entering the
final paper output in chart 19 .] Suclr clran~;cs will he the
result o£ decisions n£ many mills, Prr:dicting their net
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(lirt~et.ior~ is urtrrer;essary frlr' the hurp~se aI this study .
At roost they ~~-ill modify the z'elatinnship bet~ceen local
pulpwood suplrly acid paper output, but local pulp pro-
duction is still tl -re "backbone" of the industry arsd 4~ ill

set the general limits to paper expansion .

Conclusions

In slate of the r;urretrt regir.ntal ~lofic~it. of softwood
hulls~auu(ls (4~krich f :av'c traditionally been tfrc I>rcicrred
slmcirs] llzr" lzufp-arnl-pulx~r industry s~f thr upper lakes
rrginn rar : respond favorably to future growth in demand,
Valic:rral dr,rnattd for lrrlrer products is Is~recast Lo increase

lr y at IE "a5t i5 Irer(~r~rr1 ovr~r the next 20 yr~ars . A somewhat
prnpnrtir.rttate expansion irr the r(>gion'S ra1~--materials
base ~4'uuf~J si,errr to be re.tluirc(1 if our' region is to fully'
Sham " ir3 t.ltr~ expected rrat.ional expanS,inn-

'Tkre analysis preserzterl irr this report leads to the fnl-
lo~rirrg r;urzclusion :'1'Irruugh a cornlrirratiurr of approaches
to tfu~ 1rrc :Irlrrr~ rsf c "xpanSinn, t.hr° vnltrmr of wood fibers
locally available; urrd economically usahlr. should he sttffi-
ci(mt to unak~l( : this r'egion's hullr-and-paper industry to
expand output. nvrr a 2[}-yr;ar prrinrl by a figure tkrat
approxirnaf.cly matclu~s the forecast iur;rease in demand .

`fl3ree pUSttrF'L' sr.rlutiutrs to the problem of makrug
more local ~~ nnrl fihe'r available are' :

~ Crops' more spruce-fit' azrd pinr~ Irull»~nnrls nn the
forest lands trf the bake States . if rrt~rrrag('.rl properly,
within 2U years the forests of thi4 region ran produce
annually enough additional spruce-fir pulpwood to re-
Irlace a possible loss uI~ the supply lhat lras in recent years
come from Cruwrr lands in Dntarin. 1Without such Carra-
diar~ loss, spruce-fir and pine growth over that period
could supply enough additional fiber to enable the region's
mills to expand pulp output by some lri percent. The task
of growing more softwnnr]s rr~er:ives added signifiranr;r: in

cvnrrection with hardwood rrse,, Sinr :e additional soft-
woods, by providing long Ethers for blending, will permit
an even greater expansion into short-fihered hardworxl
pulping. Theopportunity Inr more intensive management
of forests to increase yields is of basic importance .

~ IJse mnr'e ashen anal de "nSe" harel(s'nnr14 for ]zulprng .
'I'}ris is the mast potent approach from the standpoint of
the shear tonnage of Ethers it makes availafzlc . ft dnubtle;ss
will be the chief factor, in terms of hulk, c~pr+rat.irtg in our
regional expansion over the next 2U years- In £act, hare7-
wnnds today" will provide over iFVrcc the ", tonnage of ftkrcrs
that would he required for a ~S-lzr" re :r.nt expansion in pulp
output . Over a 2U-year lzeriod, the annual yield of hard-
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Hou~l r:.uuld lie greatly (:rrlarged; if loresis are hrtrlierly
znanagr~d. There is little doubt that tlae future will providr:
an exrrllcnt opporl .trnity to more fully utilirc tltr, wood
resources of the region .
~ Tnrprnvec.l pulping rns." lhnds ~au also r,cutributc v~cr
tkre next two der. :acles to the expansion of palu~r r~utput.
'fhr." shift to~i'ard higher yielding processes rnulrl add at
least 1[} percent t.c~ thr " rrginn's product ~4ltile imprnve-
rrrents in process arrd the reduction r.,f lcrssrs should
c(xrtr'ifrute furtltier to the expansion of lrrper output Inr
a given pulpwood input.

Paper output i5 rrnt eflmplPtely rlepersrlertt on ls~cal]y-

rnarlr wood pulp, su that paper output might hr> exparrrlerl
to some exte.n i. v-ithout use of local pullw rxol . Paper may
b( : made ~~- itlr pullz purchased from other rrgis~n4 and aIsrr
tlfI'flllgh `"'re-using" wr.xril ~bers via rr:-pulping of ti~-aste-
paper. But it is r.liffictrlt to fnrr°ser the net effera of these
factors aver the r;ext 2U years. 'I'he use of wastepaper can
l:r" exper;ted to cwtirikrutc arr arhlitiorral portion of fibers
to ntrr pradurt. Dn the ether hand, the region may
actually reduce the pt'opnrtiort of pulp imported, depend-
ing on }tow successfully hurri~~onds art" icrr;urpurated
into the materials stream .
The outside limits to the region's expansion srt by thr,

foregoing considerations arc ulrvi~nrsly very likx~ral ones-
~1'he industry's growth nn i .hi5 base of physirally akxtn-
dant fiber supplies will be t(:mp(:re(1 kry tire cost r)I other
things entering into paper' pr'oductiun iro this rr;giurr
{fuels, waste disposal, marketing r;r.,St4 and thr like,] . The
r'cal ernrromic test will he the combined etTect of tlresr;
Iaotnrs nn the profitability trf ir3divi(lual plants ss'Iric~h
must compete on an individual basis in the marks place.

[;ursnry ob~ervatinrr of conditions outside the (listri(a.
would indicate that consirlerakrle groHt.h potential for
paper-making still exists in the South, as well as i.hr
1'ar :ific: l~r Or'thwe5t and Alaska . As a result, ~4'Irike it ekudes
rgtrantitativr; statenrent, the actual rate of expansion t.kraF.
ss-i11 take place hrre may well be somewhat less than the
national average. This experience would, of coarse,
parallel i.n some degree the experience of the past rler;ade .
't'r,t again, a "t.r;rhnnlngical breakthrough'' in har(l~sgods
could giv(: this region a made stronger slrowirrg over the
coming decades than it made irr the recent post. . Over a
longer period, with proper forest management here, re-
newcd s(~ftwnod pre~durtion r°.s~ulrl play very strongly to
this region's advantage.

Because of the high density of pulping plants in this
district, and the slaw rate and developmental nature of
entry into hardwoods use, future expansion in this region
carr he expected to rrceur primarily through additions of
facilities to existing mills. `1'his likewise paralkels the
experience of the past decade,



'This report leas attemlrtc;d to give a cnmprr:}rensive
outlook fcrr tore pulp-noel-paper iridustt'y of the ulrhez'
lakes rr "gicm . Tndividual cnmpanita vary greatly irz their
situations acrd problems . each firm's rcaporrse to changes
to wore; rill likex-ise he an indivirlucrl thing. Over the
coming decade same mills will likray change handy-ar'
even go out of Business entirely- Surne rill grow very
rapidly ; utlrera very- little . Such change;; occurred irr the
past decade.

A
r THE oLrrs£T we menlt~rrtcd that the size and {lis-
l3er'sion of the pulp-anal-lralrc :r industry in theupper

lakes region make future pr'nslx~cts for the industry of
special concern Lu lrankr :rs lot;ated irr atzd near the forested
areas of our distrir. .l . lrlrhethr:r thi: industry expands its
output by, say, 50 percent over fhe nt:xt 2() years or,
on the other' hood, grn s" 's ~ cry little, are alternatives that
will make a real diffcrenrr : in tBe levra of operation of
many bank; irr the lakr:s re~;iurr .

Iiut flee banker is more !hare just a passive observer of
the situation. He : is, in faro, irz a front-rank position to
do things about it. let our- eorrelusrons we emphasrzrd
drat the must satisfactory long-run solution to the pulp-
wnnd supply pr~nblem was tv increase the growth of
softwoods in our forests . Same crf this, as £oz'estry people
point out, will lake lrlaee itaturally without reran so oracle
as lifting a finger . 14Ttrch of it., howe~ er, w-i11 he dependetrt
on wise; handling of the natural growth of forests-arid
by this we: nrf:an t1u° tvay trees are c,ut arr~.l protected .
Then ton, some : relrlautirtg of r.lefurested areas [and of areas
now stockE°d irr less desirable species} will be required-
in these ; rneasrrrcs the hanker Eros orr inipc~rtant role .
(:awful managernetit of our forests weighs kreavily in

the: pulp-and-palrer iutlustry's future . 1flauy pulp-making
companies in the region l1 :iVf: large fcrrt;st holciirrgs zrrLder

planned managE:merrt, lout these hvldurgs supply only a
small Emotion of tire ia~vod cut irz tire I~ake States . Over
half' the region's e;ut carrres front otfrer lrrivate sources
-mostly small w'ncxiluts .

~lnsl fared land in our region is flee property of the
small larrcfuwner . Obviously, what tkle small wnodlot
owner does ur does rzot do with his land will significantly
affect the future availability of pulpwood . Comrrrercial
cnmpauir:s as well as public and private organizatiozis

The fUr'f'g011rg concausivirs are based orr data nerd nh-
ser~alivna drat seem currc"rrtly appropriate . As more
accurate or more cnmplott; data become ; availaBle, the
particulars rill be subject to revisicrrr . .13ut the general
picture, fell. to be a reasonably aecitrate one, i5 rrtosi
pr'nmising- Tlle industry shows great gz'owtlr lrruspccts .
Its dynamic quality marks it as, perhaps, the leading
major iruiustry in the upper lakes region in towns of
lung-run growth potential .

Postscript --~- about the bankers' basic rode

have directed lro~ograms of educatiorL and assistaric ;e.
toward this group of landlicsldz+rs . But flee: irrdivitiual
banker- as t.fic. financial rnunselor of many of these small
K-nndlnt nw=nr"rs, is in a strategic position to exert u con-
structive influence.
Today the lrarrk. 1~tis a new tcrnl in this respect that it

rlid not pnsse;s a £ew years ago, .=fin amendment to the
f'Pderal Tieser~e ~1ct in August . T953 hermits national
banks Fur' the: first time to makc> loans crrr standinf; timber .
The ~mrndment, rlrroted here in part, statra . . .

. . . {naturnal hanks] may make real estate loans
secured bf first liens upon forest tenets which are
properly neana~ed in all respects . . . The amount of
any surh loan shall not exceed 40 per rentum of
the alrpraisrd value of the ecunnrni~ally marketable
timber offered as security . . . (andJ at no tune shall
the luau lr.~laur:e exceed 4I) per ecntum of the orig-
inal appraised value of the economically marketable
timber then remaining . ~Io !onyx shall he made for a
lnn~er term tha~r two yearn ; except . . . for a term
not longer than tea years if Ilre loan is serured by
an amortized mnri~age . . . itrulur the terms of whirh
the instalment psrymcnts arc sutPieierrt to amortize
the principal of the loan within a period of not cuore
than ten years and at a rate of at least l0 per r"rntum
Per annum . . .'

Credit of this nature catr add trees ligrrirli.ty to tlteassets
represented by standing ttrTrhnr . ~T'rees FI'E'r'l' forrncrly a
resource that could he converttai to immr"diatr~ c:aslt curly
by cutting and marketing the timber . 11~oii orr nheratcrr
who properly manages lzis forest trac:f. can borrcnv rnuncY
using timber as security, while that. sarne~ timber c:nn-
tinires to grow and appreciate un his land,

=1'lris potc"utial lc " rrrlirrg potivcr [ur lxrrroxirrg power, if
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yore prefer} is imlxrrtarit frnrrl twlr ,taudiruints . f~it'st,
trees are most producti~~r! durilrg thr:ir "middle years."
`I'}rat is, during a greeted brier' to maturity they add the
greatr"St Vrllilnlf.' ref nrlw wnlrti each year . F`urthcrmnrc, its
rlualit.y' is fti~;laer, if trees are c:ut before these years are
rc"aclaed ; t}rc +ru[xilot m+mar:r is simply deprived of the
lrcritxi Irf grratr~si. mourn nn his investment . Hy deferring
tfm cut, arad cullin{; nut r:r rtain of the trees for marketing
at iaatervals, the total return on the. tract may nv"er a long
peeled lx : t++n nr lhrt'e limos shat ++"bleb a single" lu'e.-
maturr: c>ut ++'nuld have ; brought. I-Ir!nce, the nee+= £nrest-
credit teal permits the operator to take better advantage of
tfrl: Lrct :'s tlalua'af growth ~~hile at the same time he maF°
ar luiro forgery the money" he needs f~r special expealses, to
make improvements nn his land, nr to add to his hnldilrgs.

:Lt the same time; dial the bnrrow-er gains these benefits
from the use of credit, the franker is pUl'SLkltlg grrr.r[1 "hank
business" via a special kind of commercial loan " TIIP loan
is sta'urturrd around physical assurance that, oi-cr the
pericrcl crf repay"mr°art, sufl"uient timfrr"r ~+'ill lee available t[r

easily crlvr.'r the hay "mrnts. :1s sur;h, it is a self-liqui[iat.ing
gnarl similar ita many rr;spects to other types of commer-
I ;ial loads curl lrrl ~+'ili[:11 all the usual credit CUrlSll.if;ratlfl117

alrftly .
iiul lrerlraps of cvetr greater si~;rlifx :~rnc;e t.hara tire" htasi-

rlf "s4 frr :alofils ui credit is the fact drat iaa order t.u take
adr"anlagc of the lean larnvisions, a l.imfrcr tract must fx:
''!mope°rly rnarau~ed irz rrll rrsfrrras," An itlt.f~rlrrr " t.a t.inat of
the: mearliug of the term,

�1rro~~~rl1" nalrllagcd .'' as givear
by the f:nmptrnller of {:Ilrrt " nc'~~ i7 qulrlctl in full :

2'r9 .i . Loans secured try first liens upotr forest tracts
which are properly manage°d in all respects .

I'rolier Forest litaaagement il~ all respects is the
appliaatinn of suitable and economically 7ound for-
cstr~ principles relating to protection, utili~atian
and~reprndurtinn of forest tracts, arld the following
are indicative of such rrsarlagernerst :

fl . Drg:anizerl prntertinrr agairsst forest fires is pro-
sided by' the State Forest $ervicr " nr other
protective pltblie", nr private fire protection
agencies . Serb protection should include pro-
visinn for prompt detection and suppression of
f nrt'~t (irea and, where considered necessary Im
lwr~~l fwrrwter " , ]Ire~uy]wt " .� inn measures sutras
.a~ r~~n~irnclinn wf fire-breaks and fire rna~ls .
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fhr:re;hurt: . ut [rnil~r LI1 fitiLlitf4 t~rr fureat w'edit. teenier'
section 2"4 of the l~etlr :ral Hcscr~c :~ta, tie: wrrudlnt u++Iler
mrtst hrirt~; his hulciiatgs suirstatrtially under the kiltcl Irf
managemeart that ~+rouid do the most tn~rard upgrarlill~;
the region's f~orcsl- . Shoal[f the use of the credit facility
become at all wi~it:sprrad among ~+"ondlnt ot+nrrs in the
regir.rn, it is apparent that a pn~+"erful influence toward
constructive maaragemeart of forr:sts ~+- nul~ :f he ha'nught
into play .

But bank loatrs on slataliiaag tirnlrcr are new---azid in
this rrrgiml lrractically mal.ricti " gar 1 .lle Strut.h, ++'beer; trcr:s
grow- more rapidly, lcrtdialg net forr "st.s has hr~cn carriers

out for a dumber of years fry iusuraaar:e companies and,
more recently, lry hanks . "1'fu: proper place of longer-term
forest r:redit in hanks is a qur"5tinrt whirit will r'eccivc
much attr:ntion in the Future .

L~bile ." lung-term leatdialg un timber will, at best, be
SIrrF+~ly introduced in banks of this region, lh~ extension
of seasonal credit for the rrritirrg of wood is already
txraaunrul, even among the smaller franks .

lJircr :.t lending is out of tl>e duesiinrt, however, when it
comes to planting of urrstrmked lands. '1he period of time
required from the lrlatrting of seedlings until money-
return starts may be 3H yr ~0 years. Clhvinusly this is too
long a term to be an atirac.tive business investment to the
individeal. And even to rnrpnrate firms the cost of plant-
ing ar;reages, +"hen coanparc:d +s"ith the returns to be
anticipated, class the, vr:nturr : as a rather long-range in-
vestment from a strictly" husirrt+ss startrlpniart .

As a result, much of the irlatttirrg activity has been
suhsidiaed in part by pu}.rlic arrrl pri~'ate snurres. Some
of the larger paper mills have planted many thousands of
acres, including abaudarred farm lands, especially land
within track haul of the mill .

Hankers have demonstrated crrlrsicierahle interest in

llu:se efhnrts and many have beerz community leaders in
tre"r-planting prrrgrams, especially programs that stimu-

late tree planting by the owners o£ 5mtr11 forest prnpPrtics .
Several lraalkcrs in the district have purcftasr:d trce-
pIanting rnar'hines and donated them to their conrrnuruties,

Yet there remain many difficulties that hamper prng-
r'ess to++"arri irnpruve:mr;nt of small fnr'est floldirrf,Ys . Some
hankers indicate° that prraent methods o£ taxation act to
discoural;r the smaller owners from converting land to
tire ~;ruw"ing of ta'ocs . "i'he leadership of bankers, individ-
ually arld t}tr[ruglt their asanriatinns, gore be of corrsider-
ahle value in correcting these and other problems .

Hy his posittun ear the rummunity, therefore, the banker
has built a business totem°st in the growth of the puIp-
and-paper industry, artd a basic, set of tools for inHuencin~;
-from the forestry side-the future expansion of the
industry in this rr ".gion.

b. In cases where hazards From attack by insects
nr diseasea are unusually hil;h, protection is
pro~" ided by an effectir'e public or private
grKaniratiou, or existing roads and lng;hing
renditions are such as tv make sals"age of
killed t.intlrer feasible .

t : . Any cutting r;nndttr",ted during; the period of
the loan is of such nature as to insure", rcpro-
rlue :tiort and ennlinued growth of timber tracts .
Where a borrower follows t}te ad~'ioe of a
qualilied person irs timber marking for exam-
ple, arts would ordinarily indicate acceptable
cutting prartie".c .
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