=
o5
O
-
5
.
«©

.,:—’3 "‘ﬁé -
SOUTHERN PULP AND PAPE

SOUTHERN »ORESTS

and
SOUTHERN FORTSTR

A rRegional Study

by
John Cearow




* PROPERTY OF

(]

iy

/50
/4
vai;
Mt

."i7

Lihiniss

;'l:'«'!

i ARTES SCIEVTIA VERITAS
Ittt e e B




SOUTHERN FULP AND PAPER
SOUTHLRN FORESTS AND SOUTHERN FORESTRY

»*

4 Reglomal Study

Frepared By
JOHN CAROW

School of Forestry and Conservation
University of Michigan '
April 8, 1938



Table of Contents

The position of the South in the U.S. pulp and paper
The South's competitive position in the natlion's

Regional resources -~ -
Foreat areas = = =
Volumese = - = = =
Growth and drain -

L I

- s

t vt

t 41

- e am

o
LI
LI S |
s v
¢ 2 40
11ty
LI T A |
LIS I A
L I A
LI T O |
LI I O
L I TP

o e we W

Costs of wood from present staends
Cutting = « = = = = = = = « =
Transportaetion to the mill ~ -
SLUNDEZO = = = = = = « = =« = -

T I I |
s ¥ 11
t Vo
I I I |
¥ 3308
[ I ]
F I T A |
' I A
1 11}
O T |
| I T B
f 3§ ¢ 1
SO

(I BRI

i
]
'
L
]

Forestry in the southern pulpwood program
Costs of forestry = = = = = = = = « «
some financial possibilities = « » = = « w « = -

1
H]
]
'
!

Summary Fe ot o e wm mm awr wm am e N em T o s e W e e e

Page

industry -- 2
markets

1

]
t
t
i
1

]
1

L IR I B |

1t ¢+ 1 3

1 Y

.
i

-

~-14
16
a1
24

35
35
39
47
55

64



SOUTHTRN PULI AND FAFUR
SOUTHERN FORESTS AND SOUTHFRN FOR™ STRY

Considerations regaerding the relationship of the South
and the pulp and paper industry are no longer confined to
possibilities, Actualities have become more important since
the latest cyecle of expunsion made this section ome of our
dominant producers, Within the region, attention has been
focused on the construction sstivities, transportation probe
lems and on present and future pulpwood supplies, Within the
industry as a whole, the effeot of the new ocapecity has been
the cause of much coneern. Developments have been rapid and
adjustments will keep paee,

All the possibilities have no% boonérultillod, however,
Though, up to now, the sulphete industry has dominated the
field and hes oocupied the best locations, much effort contine
ues to be direoted toward promoting the production of other
pulps and a greater diversity of paperss It is in this direoct-
ion that the position of the South remsins uncertain,

Cheap pulpwood has been the biggest reglonwide attractiom,
It is the South's most important cost adventege over the older
northern regions., To preserve this advantage Southern mills h
have s¢ted both individually end colleotively in arranging for
present and future supplies, Cutting rules have bcen invoked
for all lends, and forestry on company and other privately owne
ed land is in man& caeses well under way. The purpose of this
paper is to bring up to date the various consideration affecte
the relationship of the southern industry to the southeram



forests and to southern forestry. luch has happened ol late
to 1n1‘1ueznaelthe relationship, and much new information is
available with which to anelyze it.



THE POSITION OF THE SOUTH IN U. S. PULP AND PAFPER INDUSTRY
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The chart above tells a geoé:dsal 9£ the history of
the southern pulp and paper industry at s glance, In the
close proximity of the southern sﬁlphate prcdmatien line to
the total domeatic production line, and.ia;thﬂ simultaneous
zlgs and zags that both lines make, there is ample evidence
that the South 1s the dominant producer of this type of pul.
The uniformity of the gap between the lines indieates that
only in the South is domestic sulphate production inereasing.
That this southern growth is sensational, the steep ascent
of the lines makes clear; especially in view of the fact that
even the great dapraﬂéion.mmdg no dent. In explaining why
pulpwood production from southern pine, the dominant wood of
the region, follows sulphate production so elosely, the con-

clusion is evident that only sulphate pulp 1is important in



the Sowth, Lastly, from the trend of all the curves comes
‘the prediction of the future., No ons will refute the increas-
ed importance gromiaad‘

The simultaneous development of the southern pulp and
paper industry and of domestic produstion of sulphate pulps
and related papers has been no Gnaméiéaa affalr, Both the
process and the region have made important contributions to
their mutual success, The South, to become an important pro-
dueing region, needed & pulping process which eauld‘efficient~
1y reduce the resinous pines it so abundantly grows. It need-
ed a process whose products were in great and inereasing de~
mand ir order that the region's forest wealth should be fully
utilized, and so that, by mass production methods, lower costs
could help offset disadvantages in transportation to the
nationts principal consuming centers. All these requirements
were filled by the sulphate process, Similarly the South has
had a hand in the growth of the kraflt industry by furnishing
it with cheap wood, low labor costs, and cheap fuel, all
available at % near seaport location,

Figure 2 gives another pieture of the South's domi-
nance in sulphate pulp., From a position of pre-eminence in
1929, growth has continued at an inereasing rate while pro-
duction in other regions has remained practiecally econstant.
The faet that imports have also ihcraassd in the same perlod
signifies the rapidity at which our sulphate requirements

have been enlarged.
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Figure 2. Importation and regional
production of sulphate pulp.

Source: U.S. Tariff Commission.
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Figure 3. Sulphate pulp mill capacities and production, showing
regional distribution,

Source: U.S. Tariff Commission.



Spurred by the fine prospects in sulphate and in the
South, as well as by the need for cccupying a*;rétﬁgiﬁ posi-
tions in order to share in the future southern developments, the
post depression period haes brought a tremendous expansion
that 1s not fully pictured in the previous charts. So mush
has been said and written about this boom thet little need
be recorded here, Figure 3 is presented to give a graphle
conception of the construction activities., Besides portray-
ing the magnitude of the new 4%a1t1ons, Figure 3 aaggw;s the
enormous growth in domestie production that satisfactory op-
eration will entail., Sulphate production in 1933 which was
83 per cent of oapsecity for the country asz a whole - 91 per
cent in the South « would smount toc only 49 per cent of the
estimated capacity at the end of 1838. An operating ratio
of 80 per cent in 1938 would mean the production of an amount
of pulp about equal to our total 1936 axﬁph:;:ﬁ;gnamp’cioa
including imports, but a duplieation of our/1937 requirement
of nearly three million tons would mean operating at 93 per
gent of 1938%s prospective capacliy.,
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Figure 4. Wood pulp production in the South by processes.
Source: U.8.Tariff Commission.

One other chart is ineluded to show the progress of
southern development by process?’ In Figure 4 sulphate ap-
pears as the only process of importance, Tﬁm picture will e
greatly changed q&anfitativaly when statisties for 1936, 1937
and 1838 are entered; for, not only will the sulphate csurve
be even higher, but sulphite also will show & rise, One of
the new mills now under construetion will make sulphite pulp.
It seems certain that greater diversity in processes will
develop as solutions to technlieal and economie ‘pmblems: afn;-
fecting other methods are worked out. At present the amall
p@odn&tian of sulphite and groundwood shown in the sh&rt is
on th. égéggéQn fringes of the region, in Virginia and North
Carolina, not 1in the deep South.



_The South's fompetitive Position in the Nation's Markeis

~ Integration of pulp-anﬁ;papeydmakiﬁg in self-contained
mills is so sdvantageous in sulphate products that wery little
of the pulp is produced for sale. Pulp shipments from the
South are growing, but they are mostly destined for affiliat-
ed mills in the older regions. Independent converting mills
using suighate depend upon imports from Europe. This being
the case, it is in the marketing of the final products, kraft
papers and boards, that competition oe#ura. Involved in the
competition are self-contalined milia of all regions, convert
ing mills using imported sulphate, converting mills affiliate
ed with southern pulp plants, and mills produeing competing
grades of paper and bosrd from other pulps. Substitution of
kraft produsts for other kinds reacts on the whole paper in-
dustry through grade shifting on the part of affected produc-
ers, More of this has been predicted as a result of the
present expansion wave, Kraft products also go outside the
industry in their competition, replacing rival materials for
numerous ﬁeahanigal purposes, The fate of the wooden box at
the hands of the paper container is well known,

From a glance at Pigures 2 and 3 it would seem that
the South's greatest direct competition is from papers made
from imported suiphate pulp. The Northeast, Lake and Pacifh
regions are relatively minor in the prgduﬁtiaa of aomaaeiﬁ

sulphate, The stability of their production curves suggests



that the integrated kraft mills in these regions have definite
. markets established for their products, primary markets close
at hend, to take the total amount of their produetion, 80

#hat the transportation savings on short hauls tend to bal-
ance the adxnﬁtagea the more remote southern mills have in
tégg; cost items. The grades have alsoc been higher in the other
- regions, so that the products are not stristly comparable.
The southern.millé will mstch the better grades, but probab.
1y can not match their northern ccméatitors in servieing the
market, an important'itom in the wfapping papsr and bag field.
Kraft mills in the East and lake regions Qre more versatile;
they can produce special grades and trims to order in small
er amounts than is possidle in 1irge mass produstion units.
The same advantages also go to northern mills converting for-
eign sulphate pulps. ;The South's best way to compete in these
special markets is by way of affil&#ted northern cenverting
mille, an approach already weli established,

Greatest a@mpetition in the large tennage kraft busi-
ness is between individual southern producers. With eleven
southern states sharing together about 82 per cent of our do-
aéatic aulphateveépacity it is no longer useful to consider
the South in one all-inclusive eatégery. With respect to map-
katﬁ thers are economic differences between different parts
of the sauﬁh of an or&er‘agproaéhing regional differences.
Orlentation is primarily on & transportation cost basis, al~
though some differences in wood and conversion costs undoubt-

edly exist. On the map shown in Figure 5 the populous East
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and central sections of the country are blocked in to indi-
cate the main consuming region. Similerly, the coastal pro-
dueing section of the South 1s ocutlined to show its parallﬁl‘
sourse; and from warious gent.ezvs , the transport distance and
approximate shipping rate 1# listed to Chicago ami to NHew
York., From this some idea of the division of the market be-
tween produsers can be induced. By way of the eastern sea~
‘board all coastal mills are on egual footing in the matter of
freight charges, but in inland markets loeational factors ex«
ert some 1nnuema on the distribution paitgrn. An nﬁporte;ﬁ
but emeller part of the reglon's kraft trade comes insatis~
fying its own requirements., Here also transportation costs
delineate natursl markets for given mills though the differ~
snces involved may in many cases he too small to be the def.ar*
mining factor in making sales.

Though dominant in wood pulp produection, the 3outh is
self-supporting in neither 1ts pulp nor its peper requirements .
At present sulpai’ce imports, mcatly of rayon end chemigal
‘grades for textile use, are more than double the regien's
}sulphn;o prodmticn. The new mill being bulilf in mm-iﬁa to
.mke this type of pulp will remove only part of the deficiency.
In white papers, Wti‘éularly awa;:rmt, the South is salse an
imperter. The newsprin% requimzaanﬁ is not large, belng es-
timated at about 6 ~ 8 per e&nﬁ of the m%;i.tm* s total, m
relatively large freight charges from northern United States
and fvém Canada help to maeke 1t a burden on scuthern publishers,



They have accordingly cooperated whole-heartedly 1n efforts to
attract and establish a na&sprint industry in the South. Two
or three gooé.aiaed‘mills eould supply the regions needs.
Though 1abor&toiy and mill test runs with native pine and
hardwood species have apparently been successful, technieal
and economic problems still block production on & ¢ommercial
scale, Future scuthern pﬁﬁ&uﬁtian of whit§ pepers must be re-
garded as a real possibllity, however,

The recent study on wacélpusp and pulpwood conducted
by the Tariff Commissionl gives some illuminating data on
regional costs. The figures they present show very definite-
1y the sdvantages producers in newer regions have over thelr |
rivals in older territories, In sulphste pulp, reasons for
southern dominence are clearly indicated, Table 1 summarlizes
costs of sulphate slush pulp in the three important producing
regicns for the period January to September 1935, |

ITabla 1

Ave, costs at proeducing mill of unbleached sulphste
in slugh form, Jan.- Sept., 1956, per ton of

2000 lba.
Lake & Central . Southern Pacific Coust
. Region Region Region
Wood $14.89 4 6,71 3 7.95
Converalon 19,31 14,64 18,26
Total 34,20 T .55 bel0
Total inecl, B850 - 752,64 20416

interest
A further breskdown of conversion costs shows the
South to be favored over both its competitors in charges for

T - 10.,8, tariit Comnission, 1938, Report to the U,S8. Senate
on VYiood Pulp and Pulpwood, Rpt. No. 126, second series.

/"
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operating labor and power, snd also to have an sdvantage
over the Lake and Central region in chemieal costs. The
labor charge in six southern mills studied sveraged Z1 per
cent of the conversion cost or $2,90 per ton. For the most
parf the labor cost advantage was due to lower éveyags~waga
retes in unskilled and semi-skilled groups as compared with
other regions. Unskilled workers made up 38 per cent cof the
labor force and the semi-skilled group, 43 per cent, In
addition to cheaper power due to cheaper fuel, the southern
mills also have an advantage in heating charges as & result
of the mild elimate. The Commission eautions that conver-
sion coast differences may not be signifisant in view of the
fact that southern pulps are not guiteescomparable as to grade
with those produced in the other two sectlons.

The greatest variation in costs 13 seen from Table 1
to be in wood. Both the South and the Northwest hold big
advantages over the older regions in this rsspect. zExpaasian
on the Pacific Coast has been prineipaslly in sulphite for
whieh its specles are well sulted, but there are possibili-
tiea for additions in sulphate as the ecost figures show,
Supplies of pulpwooed in the South have so far been ample
enough to satlafy all the requirements of the growing indus~
try without appreciably raising wood prices. Pulp mills have
matie possible the marketing of vast stands of second growth
pine of suall size fﬁr'whieh there was little previous demand.

They also provide outlets for thinnings, wood waste, and other



types of low value material; and so can ald in the proper men-

agement of forest properties,

‘With regard to the future, the eontentlion haz been made

that increased demand for pulpwood in the South will tend to

raise atumpage prices and wood costs until as equilibrium is
reached with the costs of the finished products of competing
regions in common merkets., Assuming simllar converslon ex-
pense, the wood costs of southern mills, for instance, will
rise and those of northern mills will fall until the differ-
ence between them equals tre difference in freight to the
same market. The present totals in wood and freight costs
per ton of paper to Chisage and New York from representative
competing origins are listed in Table 2.

Table 2
Sample Wood Costs and ggpight Charges to Principal Markets.
origin & ood cost ADpYoOxX.Irelght -
Route per ton of | rate per ton{ship.wti)Wood & Freight
Sulphate Pulp) to ) to o
: : Chisago | New York | Chleagg N.¥,
Monroe, 1a&. 871
Rail 240 ) 1320 16,11 | 19,91
Rail-water 790 14,61
Mobile, Als, 6.71 ' : ‘
Rail 1C.80 12,60 17,51 | 1931
water 4&&0 131k, 31
Savannah, Ge. 6.71
Rail 11.40 8.00 18411 14,71
Water 4,60 11,31
Tacoma ,Wiash, 7+93 _
Rail 10.00 11,00 17.93 (18,93
Rail-water 1100 10,50 18,95 |18,43
Vis .Rapids s Wis, 14.89
Rail 340 10,80 18,29 |26 o_?g

1 = UeS, Tariff Commission, pafiad -~ Jan.~3ept., 1935, ave, for

region.

/3
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A8 between Wisconsin and southern mills in the Chiecago
market, there needs to be little adjustment to create a bale
dncea»condition, according to these figures, ‘3a between come
peting southern mills, all seom to be on aédomparable foct-
ing now as far as the whole market is concerned. Condltions
of local pulpwood supply ean, however, affect competition be-
tween them., If the South is to actively enter the markéts
with sulphate and mechanieal pulp and pspers in competition
with the Northeastern and Canadiasn industry thiﬁvprinaiplevcf
regional competition should be important injlimiting Prospec.
tive advantages rising out of the eurrently cheap southern
pulpwood, |

From all the forsgoing we see that the South's position
in the Ameriecan pulp and paeper Industry is one of pre-eminence
in the rapldly growing fleld of sulghate pulp and related
kraft papers; and, though developments 1h‘athar grades are
promising, they are as yet, relatively unimportent. LHeason
for the South*s fine position lies in cheap pulpwood which in
turn reflects the abundance of the regionts pine forests, thelr

easy accessibility, end their vitality &£n restocking and growth,

REGIONAL RESOURCES

We are beginning to get some definite informetion
about the South's piney woods. Six years ago the Southern
Forest Survey, part of a nationewide forest inventory, gat
ander—wag in the Missisasippi rivarubﬁttom country. 4ll of the

deep South has since been covered, and field work has progressed
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up as far ag Virginia. In conducting the fleld work, data
about the land and its cover is collected by trained woodswen
from aystematically loeated sam?le plots. On the plots ey
they measure and tally the trees; classify the stand by typs,
condition and site; and study the growth, deecay, reprodustion
and mortality. At the ssme time other investigators canvass
the wood~-using industries to lesrn how much timber is being
cut, and how 1t is being used. All of this data is then come
piled and relemsed as rapldly as possible, In the deep South
eomputation work is still going on, but the genaral findings
are known, A general preliminary report was addressed to the
pulp and paper industry by the Survey direstor, I, F. Eldredge,
last fall.l Detsiled reports about specific parts of the
South are now being published.

In the absence of Survey data for North Carolina and
Virginia, some bread estimatés mede by the Forest Service in
1953 will have to suffice. That these estimstes are little
more than guesses, has been proven bylaubsequent findings in
other states, They should, therefore, be taken as indications
of forest conditions rather than ss dependable statistics.
For the other states, 3Survey information is considered re=-
liable,

In condueting the fleld work, astates were divided into

units of 2 to 8 million acres made up of land and forest of

1 - Eldredge, I, F. 1937. The Forest Situation in the
Lower South, Praper Trade Journwas. O¢t, 28, 1937.



Thomogeneous charscter, For presenting the dsta, broad re-
gions have been dﬁaigm&ted‘made up of units having sinmilay
' charasteristics irrespective of state lines. As the map
(Pigure 6) shows, there 1is one sxtensive reglon of coastal
flatwoods with forests predominately of 1@ngleaf’and'alésh
-pine. This 1é ealled the Naval Stores Region. On both siﬁes.
of the Mississippi River are large areas exteﬁdigg further
inland, the predominating forest cover of which is mixed
shortleaf and loblolly pines with hardwoods., They are enlle
ed the Pine-Hardwood Regions « East and West, The Delta Harde
“wood Region extends along the course of the river. On the
Atlantic coaest, in Virginia and Rorth and South Carolina, is
sn extensive region of mixed pine and hardwood which may be
salled the Central Atlantiec Pine-Hardwood Region. The forests
and industry of Tennessee and Kentueky are not considered in
this report. Figure 7 is inecluded, 1IN order that the sSurvey's
classification can be visualiged with respect to present mill
locations,

Forest Areas

Foreats cover about 132 million acres or 59 per cent
of the area examined by the Forest $ur#%y»sauth’of North Garﬁ?
lina, Adding estimates for Virginie and Horth Carolins brings
the total areua of forest land in the territory considered in
the report to about 167 miilian»aarea. ?hia‘fignré becomes
more significant when it is broken down into various olassi-

fications. FRigure 8, for example, shows the forest area by

/6
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regions and condition of growth. Timber on old growth areas
is the remnant of the arié&n&l virgin stand ar timber of sim-
1lar size, age and character of growth. Areas earrying sec-
ond growth timber are divided according to vhether or not the
trees are of sawlog sligze, the minimun volume criterlsa being
600 bd., ft. to the acre. Areas,classified as reproducing,
bear trees less than an inch in dismeter in satlisfactory
quantitles; otherwise such areas are designsted sa clear cub,
The chart shows much simllarity between the pine-hardwood re-
glons and also some of thé deficiencies of the Navael Stores
- belt, Second growth stands predomin&te in all sections. Ib
is in these that pulp cutting 13 consentrated. 7The 1arga§§§a
cleur cut and restocking shown in the estimates for Central
Atlantic Region is in part due te a more ineclusive definition
for restocking areas, The classifications are not strictly
comparable, though in thls echert preliminary 8urvey estimates
for South Cerolina have been used in correcting the totals
for that state.

3ince most southern pulpwood is cut from pine and
pine hardwood types, a classification of areas by type groups
is also of interest. PFigure 9 presents the area data In this
form.

Information on forest land ownership is incomplste.
The Forest Bervice hes estimated thet in 1829, 30 per cent of
the southern féﬁest land was in farm woodlands, 68 per cent

in industriel ownership, and 2 per cent under public control,
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Largest industrial ownerships are in the hands of lumber
éompanies and navael stores opsrators although pulp and paper
oconcerns are 9apidly blocking in holdings. In 1937 it was
estimated that 3,300,000 scres were so held,l
Volumes

The old time eonception which regarded timber volumes
ag stores available for immediate or pevapective fubture use
is giving way to the foresterfs view that this materlel is
part of the forest sapi%ai which, in ¢ases of guatained

yield memagement, must be held intact, The wolume avallable

for use under forestry is the smouwnt of the annual increnment

added to this eapital, The important question when examine
ing volume estimetes 1s no longer: "How long will this
last?® but rather, "How does this volume compare in amount
and sige class distribution with the ldeal or potential con=
ditione" |

In PFigures 10 and 11 the cordwood volumes for two of
the fegions are classified by =slze and eondition of growth
in relation to the areas occupled, The diagrams portray
sémple 80 aere forests in which growing stoeks are average
for the whole region they represent, The prap&rt&onate}num»
ber of acres occupled and the epproximate ages of the stands
is given by the horizontal axis, Thus for the Pine-Hardwood

Region (West), second growth sawlog slize stands are seen to

1 ~ Swenning, Xarl A, 1837, Wood Supply for Paper Mills in
the South. Paper Mill. Oct. 23, 1837,

2/
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ocoupy 40 acres or one half of the btotel area, which agrees

with the area estimstes given with—tr es in Fig.
8, The vertical axis dénotes volumes per acre in cords.
Tracing acroas the diagram, then, we find the average range
in volumes for the second growth sawlog slze stands In the
Pine-Hardwood Reglon (West) to be from 7 to Z1.0 cords per
acre vith the mean at 14.8 cords. If we consider cutting as
tsking place on one aere, the 80th, each year, and?gt&nds on
all cther acres to grow toward this 80 year waturity, then the.
slope of top boundary of the growing stoek represents the
actual growth razte, The old stands do not show any growth in
this diagram, Running diegonally across the chart is & potene
tisl production line which shows the ideal growing stock lime
its if growth vere uniformly one half cord per acre per year,
Between the usctunl and the potential limits is an area repre-
senting the extent of the growlag stock deficieney. IF the
annual cut 135 kept smeller than the annual growth the differ-~
ence vill go to build up the growing.gtock toward the poben~
tial, so trat in the future greater annual cuts ean be taken
than at present,

In tﬁl% Pine.Fardwood Reglon (West) the size class dis-
tribution is sufficiently nnifﬁrm so that, én the aversge, the
forests are almost in & regulated condition. As soon as the
old growth timber is cut, growtk will be better. The reason
thet the slope of the astual growing stock is less then that

of the potentisl is because of cubtting which 1is taking place



in second growth stands. If the cut in small timber were
moderated, growth would probably exceed the halfl cord annual
rate.,

Thias most serious growing stock condition appears to
be in the Nawval Stores Region. Denuded lands farms & consliderw
able aroa,' and there 1z a significant defiaiemy in volume in
second growth stands, Probably excessive fire damage ami tur-
pentining in young stands account for the poor condition. Un-
less cutting in mature timber and good second growth is re-
stricted, a shortage of sawtimber sizes will be folt in a few |
years, Forestry by pulp companies and other wood using con~
cam is more urgently needed here then in the other regions.

There is as yet insufficient Survey data available from
the Pine-Hardwood Region (East) and the Central atzanﬁm Pine~
Hardwood Region to construct diagrams.

Flgure 12, showing the cordwood volumes by specles
groups irrespective of types in which they occur, 1s included
to indicate the proportions in whieh the werious woods are
present and their regiomal distribution. The volumes indiested
inecluds volumes in sawtimber material as well as 1ln small trees
A significant feature is the smount of hardwood material in
this southern pine country. In the part of the lower South
covered by the Survey, pine makes up just 56 per cent of the
sawtimber stand; and of the 454 million cords in trees under
sawlog size, only 34 per cent is pine,
growth and Drain

growth and drain determinations are as yet incomplete,
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but figures that have been relessed tend to support the oft
expressed opinion thet forest growth over the whole South is
at least equalling the annual ecut., The distribution of the
growth and drain, however, is not uniform. Some sections arm
still being depleted while others ¢an boast a considerable
net addition to growing stock, In particular, the Naval Stores
Region 1s still being overeut with Florida in the worst poai~
tion in this respect. Eiguiéyla shows the sawtimber growth
and drain for some of the units, based on date aveilable at
this time. What it does not show is that sawtimber drain is
heavier in pine than in hardwood, In northwest Loulsiana,
for instance, net inerement for all sewtimber iz indleated as
exceeding utilization; whereas upon further analysis 1t is
found that the pine in that unit is being overcut., Similarly,
there are differences in growth and drain when under sawlog
size stands are considered, Figure 14 taken from a recently
published Survey analysis expresses the total pine growth and
drain on s regional basias. Of special ;ntarest,is the propore
tions the -different uses make of the total r%quirement. %hn
pulpwood requirement includes that from new mills just erected,
The recent expansion of the pulp industry in the South
and prospects for further developments in the future, seem to
indicate that an lncreasing proportion of the timber cut will
be diverted into pulping uses. This does not mean that the
total drain on the forest wlll necessarily increase, because

during the same period in which the pulp and paper industry
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expanded fastest, the lumber industry suffered a declime.
Lumber was hard hit during the depression as Figure 15 indiw

cates, and while recovery has singe been rapid, produstion
has not reached pre-depression levels, The trend gseems defl -
nitely downward., It is important to notice that the curves
show relationships only, and that the scales are not COmMPATr~
able., The volume equivalents of the 1935 use are piotured
at the side.

The resource piature,aa charted fram Survey data in
this section,is obviously not one of new and inexhaustible
wealth, In oamparisenfﬁg the original férsét or to the forest
the region is e¢apabls of maintéiﬁing the present stands are
woefully deficient, Morecver, a present appraxi&ata balance
between growth and drain indieatea no regionwide oversupply
of wood, especially of pine, On the other hand, in the vast-
ness of the southern forest areas and in the well known poten-
tialities of the 1aﬁd,there is promise of great abundance.
Bven now, after years éf-negleaﬁ,the resource seems amp;e>in
the light of certain industrial requirements., Ait grﬁsenz |
growth rates, the South's 4,000,000 cords anmaal pulpwood de~
mand can be supplied by the inerement alone from about 9,
000,000 acres of pine land, This i3 only 5% per cent of the
regiont's totaifggea¢ The growth f»amf15 per cent of the pine
iand.in the Naval Stores and ?iaa«ﬁarﬁwceﬂVQWest) regions is
gufficient to supply the 3,000,000 cords used énnnally by pulp

mlllis in theéa~tw@ segtlions. Given proper care, under some



form of forestry the erea required to grow the industrigs per-
petual supplises can be reduced by a third or more, From this
viewpoint the forest resource deoes look attraective, and the
expanding industry is in a fine position to teke mdvantage
of the.vust potentialities,

COST OF WoOD FROM PRESENT STANDS
The fariff Gommiasion reports that of the 26 mills

reporting to them in regard to‘ﬁha source of their 1854 sup-
plies, 16 obtained all their wood bylyurehaﬁs from other owne
ers, 7 obtained more than h@lf“thsi? supply 1n'§his way, 2nd
only three supplied over half théirynasﬂs from lands they

owned or controlled., Average grieg reported for rough south-
ern pine was only $4.09 per cord in 1934 irrespective of source.
To secure wood at such a8 low figﬁra means lpw costs for the
whole operation from the stump to the mili. It means cheap
stumpage, low labor cost in cuttimg, ¢heap tranapartstien,
reasonable charges for suparvi&ian and zantraating and little
or no expense for marking and silwigulturai practices. In the
discussion that follows, these fégters will be treeted in

more detall, | |

Cutting |
| The most constant item of cost is thé cutting. This
is‘partiéﬁlariy traa:ﬁhag paﬁmenz is made by means of s
rates, as it usuvally is. The eutters, working slone or in
pairs, £o11 the trees and cut them into bolts 4% or 5 feet
long. Five foot bolts in piles 4 feot high and 8 feet long

o
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make a 160 cu., ft. stack, uall-eéi a unit, Thiz is the most
common p&lpwand mes.étme nsed in the South. Four and one half
foot sticks and 144 ou, It, cords are in use west of the Miss-
issippi. In the woods, however, the bolis are generslly col-
lected and plled in @hi@ej»lik# peng, sizm feet high and two
bolts to a Iayer, The p@ﬁa afford easier loading onto the
trucks; allow the wood to dry faster thus reducing weight,

and hélplng to minimize inaect damage ahd decay; and form =
convenlent basis for plece rate p&mﬁﬂﬁ; The practice of pén-
ning has been criticised éza not being worth the trouble in- |
volved, It tekes from 1/8 to 1/4 of the outters' time.
Reynoldsl reports from Arkansas tha%; crews would rather cut
50 extra sticks than pen, He suggests psyment by the 100
sticks or by the number of units cut from an assigned area,
When trucks work on a "hot™ logging 3@2}, ‘the advantages in
loading and drying are small., - Bolts Issrgazl than 12% in diam-
eter are usually split, and at:ieka over 16 or 18 inches are
not taken. 0ld turpentine faces must be‘ tr:iﬁmmd to remove
ingrown bark, fire scars, mila, and gutters, Bark 18 re-
moved in drumg at the mills, so that peeling is seldom done
in the South. It would probably cost $.75 to $1.00 a wnit

to peel in the woods,

From time end cost studies made by the Forest Service®
it is peoasible to determine rather al&aély how much the eutting

1 - Reynolds, R. Rs, 1937. Pulpwood Production Studies in Shorte
leaf-Loblolly Pine Stands. Océ.paper #71 South.For.Exp.Sta.

2 - Worthington and Yencso, 1936, An Investigation in Pulpwood Freducfion
from Round and Turpentined Longleaf Pine., Ocecssional paper A



g4

E$2.25
3 2.00\\
? i \
_\g 1.7.‘)\\ N :
3 N\
$?1.50
<
o N ,
A 1'25\\\\\\\\\\\W T ~— z:%:
b= per er
- 1.oo\\\‘\\\\\\\\\\\\\\‘\~\\~‘\\_\‘\\\\‘ hour |100
+ D Y ticks
o , i T
5 s \i ’ e '25%1 30
‘-l [ — . e @
- .16| .82
o
S .25
5 7 8 T 1T 12 13 14

Diameter Breast High in Inches
Figure 16. Cost of cutting (felling, trimming & bucking) 5' bolts.

by tree size at several wage rates.
Source: South. Forest Exp. Sta. Occ. Paper #58.

$2.50

Cost Per Unit of 160 Stac

s N\
=2.25
©2,.00N
L]
~31 75 \\\\
. < .
' age
1.50 \\\\\\\\\\\\\\ ~ rate
\ p—e-r—
el L \\\\\\‘\-;\\_ -_-__________ h;gr
l.OO ~—
\ \\‘ . 25
\
.75 S— , 20
.16
50
25
|5) 6 7 e 9 10 11 12 13 14

Figure 17. Cost of Cutting and Penning 5' bolts. D.B.H



operation mfsi:s ‘with different sized trees in the South. The
date is presented here in the form of charts, F‘S.g;. 16 and 17,
et several hourly i*a%ss. of ggymenm ‘Zifhua, with a rate of pay-
ment in mind ard s knowledge of the size of trees to be out,
the approximata‘ cutting &aaf per unit can be qulekly read from
the graph, In practice, cutting costs have been reported rang-
ing from $.75 to $1.25 per unit., Twelve inch trees ars only
about half as costly to cut as ri’m ineh trees on & unit basism
and, for the same volume of wood, longér bolts are less expen-
sive than shorter lengths.

Transportation to the Mill

More wvariable in amount, but usually greatest in lmper~
tance, is the item of transportation from woods to mill, Ordi-
narily the first leg of the journey is by truck. Over much
of the South and much of the yea® trucks »aan‘ run around thru
the woods and be loaded from pens or from the ground. This
means & saving in skidding and landing charges. Whether or
not the whole journey is made by trueck depends upon the dis-
tances involved. For hauls up %o 25 or 30 milesa trucks hold
a cost advantage. For greater distances rall transpori is

usually cheaper. Coastal mills have also developsd barge meth-

ods for long wood movements. Distances of from 50 to 200 miles

are not too sxpensive by reil or barge, but would be prohibi-
tive by trusk., All this presents an interesting cost problem
when deeision is to be made on how to move wood from a giwen

tract. Pigure 18, constructed from an analysis of truck oper-
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Figure 18
PULPWOOD TRUCKING COSTS
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ating costs, shows how truck expense varies with distance and
speed of heul. It can be used in estimatingvtrucking cogts
directly, or can be reconstructed to fit conditions of a given
situation more closely. For exesmple, a 10 milavhaul at an
average round trip ap&§é of 15 miles per hpmr ia shown by the |
chart to mean & cost of $1,50 par‘unit, while & 25 mile hgul

~ at 20 miles per hour would increase the cost up to §2.75.
These figures compare closely w;th acbual repgrts. The ghﬁrt
1llustrates also how costs of transportation can @anﬁiauavte
be reduced by inecreasing the speéd of travel with;impr@weMQnta
in rouads and motor equipment., As aversge @sl&eiﬁiam are ine
sreased, however, pﬁsaible saevings haaama}amaller.

The rate at wh1¢h'£ail.ftaighz charges inerease with
distance is much slower than with e-rwks, but higher loading,
unloading, and switshing cherges, coupled with the fact that
preliminary short truck hauls a#g naa#ssary to get the wood

on the ocars, make this form of transportation more costly for

short dlstances, Thus, while the rail rata per wnit from 30
miles out may be only $1.50 as eqmpawl with $3,25 by truck,
yet when = 10 mile truck haul at $1,50 and switching charges
of $.28 are added on, the ﬁiff@renaa is wiped out. {Josts from
100 miles out, however, may total only $3.75 in which case
rail shipment would be mush cheaper tnan_ﬁrﬂﬁk;

atgggaga

Closely associated with the previous items is the stiumpe

age value . the value of the wood material, Where thé price
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of wood lald down at the mills is fixed, stumpage beocomes a
residual, the amount left after subtracting the other charges.
4 given mill price fixes the limitﬁ’§§;;;wbich supplies will
eome, since from distances where cutting and transport costs
approximate the quoted price there will be no stumpage return;
and, except oceasionally for a chance ag meke wages, the owner
will not sell, Often, however, and particulsrly when there ia
competition among buyers, the stumpage for & given trast will
be set by bargaining. When the other cherges are added to this
stumpage, the cost to the mill yard may exceed the ordinary
mill priece. In this manner the growing demand for sowthern
pulpwood, in the face of other uses,is likely to boost wood
costs. Similarly, as nearby supplies are cub, the additional
transportation charges from ever inereasing distances will
raise wood ocosts at the mill unless there are identisal de-
creases in stumpage prices.

At the present time costs of rough pine wood laid down
at the mills are reported at from $& to §6.25 a wnit, This is
equivalent to sbout ¥3.20 to $56,00 per stendard eord, a small
figure in comparison to similar coste in other regions. The
fact that costs have not wvaried much over a long period refleects
a lack of competition for trees of pulpwood sige., Mills have
been able to quote their own figures. At the same time better
organization of eutting activities, snd impravambnta in motor
equipment and roads, have acted to effset any rising tendency -
that mey have developed. Translated bsck to the woods, the
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above prices have meant returns for stumpage and profit of
from $.25 to $2.00 per unit, depending on the loeation of the
tracts with respect to the mill, and upon the bargaining power
of the owvmera, ?é%sgaetivg'insreasea in étumpagevﬁapend on
many things. Competition between mills will be felt mostly
by those coneentrated near one another., Those having their |
own isolated tributary area will,nat_barmaehfafreated.~ Con~
petition for the latter mills will continue to come from other
industries in thelr localities. Experté have polinted out that
values per cuble foot of solid material are much higher for
such produets as lumber and poles, so that these industries
ean outbld the pulp mills. This is true, but the influence

is modified by the faet that all the wood using industries do
not compete for the same material. Lumbermen want bigger trees,
and in stands of pulpwood sized trees only azsmall p@reeataga
are sultable for poles,

| Only the minor charges remsin to be considered, The
contractors mérgin emounts to fro@ 10 to 20 per eent of the
total wood cost, Pulp prodnﬁeré‘may buy the pulpwood from
the timberland owner on the basis of the number of units re-
moved, or they mey pay & lump sum for the timber on & given
area. The latter method introduces an element of chance into
the stumpage return; for both the hﬁyar and the seller are
gambling on their estimate of the quantity present. The mekh~
od has been objected to because the small owner seldom real-

, 9
izes the true volume he is selling, while the bayar}experiensed
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in such matters. Besides the direct costs mentioned, others,
such ss marking, slash disposal, skidding, and road improve-
ment are sometimes inecurred. Marking has come into use in
thinning cuts, and in designating seed trees to be left in
connection with conservative cutting peiieiea. Harking costs
of 3 to § cents per cord are reported; but as wood cutters
become more experienced undaf ostablished rulses, the»operé-
tion soon becomes unnecessary.

Interest on wood inventories in the mill yard is an
item closely'eonneoted‘with uoods.operationﬁ; In the South
it is boéh possible and negessary to keep mill stoecks small.
Mild olimate and snsily'aacessibla forests make possible son-
stant year round deliv»ry; thus removing any need for large
periodic accumulations, Furthermors, rapid staining and de-
oay makes quick conversion desirable, From a mansgement
standpolint, any safe reduction in working capital tied up in
stock pilles is of coursé desirable., TFrom data on 24 southe
ern mills, the Tariff Commlssion reports stocks turnsd 5,2
times in 1934 as eompared with only 2 turns at reporting
northern mills,

- As a summary to the cost discussion Table 3 is given

with sample values for the various items.,



Table 3
Sample Pulpwood Production Costs snd Stumpage Returns

ﬂistggaq to #Mill and Method of Haul

15 miles {truek) | 25 mi.{trueck) |100 mi.
, {truck & rail)

Mil1ll Priece per

unit (125 cds.,) ' $5¢?5 $5'?5 %5;75
Cutting $1.26 $1.25 %1;09
Transportation 175 2075 378
Contractor «75 75 «50

Total Direct : '

costs 370 4,75 5,25
Margin for : ' 4
Stump.& Profit - $2,00 $1.00 $ 50

FORESTRY IN THE SOUTHERN PULPWOOD PROGRAM

Inoreésing pulpwood requirements bringing,in many
cages, satisfactory stumpage prices for well located second
growth timber and for low value material, cut in connection
with lumbering and turpentining, point to the possibilities
of permanent forest buainsssas, Indeed, one of the Southts
greatest attiractions in thé current industrial boom ia the
fine prospect for profitable fbrestry. Pl&ns leading to sus-~
.tainsﬁ yield have been adnytaﬁ by & number of lumber, turpenn
tina, and pulp companies; and others have similar plans under
consilderation., . With the pulp companies, the degree to which
forestry will be practiced is extremely varihble. . Some plan

on eventuslly growlng their total requirement; others will let
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outsiders supply all their needs; while still others will
provide only a portion from their own land. 4all, however,
have united in a program with regard to cutting on other pri-
vate lands, Last year's pragressivé astion by the membershilp
of the Ameriean Mpwnod Assoeiation reflected the desire of
the southern pulpwood consumers to provide for the future.
with this end also being sought by various publie sgencies,
the possibilities for effective cooperation secm very bright
indeed.

Baock in 1930, as one of a series of silviecultural bul-
letins treating different forest regions, the Forest Service
incorporated its kmowledge and experienece in handling south-
ern pine into a publication ealleds 'f.imw} Growing and LOg-
ging and Turpentining Practice in the Southern Pine .Rogion..
In it were recommendations to industry as to the minimum re-
quirements needed to keep the land productive., They includ-
ed the leaving, when an area was cut, of two to four healthy
aeed trees to the aere or a specified asmount of well estabe
lished young growth and set miniﬂe;zm standards for protectim
agalnst fire., The rules adopted last year by the southern
pulp industry are wery simlilar. They aanstiﬁu!;@ minimum e3=~
sentilals to be insisted upon by all eampaniés, in buying snd
contracting for wood. The rules are simwple to apply, snd
sﬁéum insure restocking on the ﬁﬂi&w‘?ﬂ? lands, which is about
all that can be accomplished from this approach. Application
of edditional messures to insvre full erops and meximum growth

is left to the dlseretion of the individual landowxiers“
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Educatlonal agencies and extension foresters are work-
ing from tho other dirsetion. Landowners are shown how they
bénefit under the cubting rules, and how they may go even fur.
ther toward increasing the walue and the regularity of their
yields. Real tree ferming is gctually being started. Tracts,
often of many thousands ‘oi‘ aeres, are being assembled into
ménagement units neer pulp mills and other consuming céntez*s
with the intention of ‘pmdming‘ wood erops of &il kinds. To
the pulp mill, not wishing to .betherv with }.anéa of their own,
this is a welcome development, one worthy of same actual en-
couwragement. Wwith seirer«al independent producers close by, amd
other priéately held land being cut so as to promise second
harvests in 25 to 40 year interwals, a mill might feel as-
sured a perpetual supply to meet its requirements, There is
no asswrance of steady low priees; however, for possible com-
petitiwve biddi.ng by ‘-other pulp mills =&and by mamfaeburers
of other wood products means possiblu priee boosts. Then too,
definite costs lncurred in growing wood will surely mske own-
ers more price conscious than they are in disposing of 'pme;ezzt
voluntecr stands, Many pulp concerns bave .acqnix'ed forest
lands at low prices in order to protect themselwves from future
price advances, All mills have been advised to grow at least
half their wood needs.

Companies owning forests or contemplating ownership
have not lacked for sdvice on how their lands should be man-

aged. Like suggestions for the care of a new born babe, the



counsel ls sincerely offered and has the baeking of experience
and experiment in most ocases. Eefbre maﬁagement beging, how.
ever, the praceés of bloeking u§ the lends always clalms firast
attention. The escquizition polley can make or break the forest
business, Ideally for pulpwood production,the property assem-
bled with the objeetive of spproximately egual annual yields
would have the following attributes:

l, A good location with easy asccess to consuming
mill or mills,

2e Land all of high site quality.
S.ILand all in a compacet bloak.
4., Stands predominantly of pine
5, An even distribution of sise classas from re-
producstion to mature timber with all astands
fulliy atocked.
Though there is considerable latitude for choice in all parts
of the South, the foresat actually assembled would fall short
of the ldeal in almost every respect, particulerly in stocking.
If the same pattern were carefully followed, however, the for.
est busineas could immediately start operationsa,

Attributes 1 and 2, good location snd good site, are
fundamental factors affeeting land rent and deserve specisl
attention. Good loecation means good prices, and good site
means high forest preducing power.

Yield taebles for southern pine specles illustrate how
greatly site quallly sffects forestry possibilities. As an
example, Table 4 compures tree sizes, mean annual increment,

and ylelds of second growth loblolly pine in fully stocked
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stands on three different sites. 3ite 60, whieh will grow
trees €0 feet high in 50 years, ls the lowest recognized sive
for this species while site 100 is sbove the averags.

Table 4

Yields, @rowth and Average Diameters for Fully Stocked
Seeond Growth Loblolly Pine in the South *.

Yiéids in Cords of Msan annuel Growth |Av. Diam.of

Rough Wood in Cords of %ﬁh‘waod Treas over 7"

ige, 3ite Index dite Index §ite index
years (o) 80 ] 100 B0 | 100 | GO 80| 100
20 12 | =2 | 32 60 | 1,10 | 1.60(7.2| 7.6| 8.2
30 285 38 53 «83 | 1.27 1.77 7.8 | 8.8| 9.8
40 35 51| T +88 | 1,28 | 1,78 (8.4 1040 (11,6
50 41 60 | 84 82 | 1420 | 1.68 9,1 |11,3 |15.4

1 - Source = U.8.D.A., Mise. Pub. #50,

Yields for the 100 foot site are roughly double those
on site 60 land., There is no such difference in costs of grow-
ing timber on these sites, however, and up to the present the
differences have not been translated into land values, Good
sltes are hardly more céstly'than poor sites caprrying the same
timhef volumes, It is important, then, that @aly the best
sites be selcted when there is a choloe, Site classes are
easily recognized, if timber is present on the land, by means
of site index charts, sealed on the relationship of height to
age.

As regards location, the advantages of‘shart.hauliﬁg
have beon previously discussed, Theoretically the snnual

amount of the transportation saving between two loestions,



44

one dlstant and one near, is a measnure of the difference in
land value between the tracts. Aatnally the land prices may
not reflect the full amount of the difference, so that big
advantages would mecrue to the holdings concentrated near the
market. If 1ahd costs wers l1dentieal in the two cases, then
the full smownt of the savings per unit of produet could be
considered in two ways: as a greater return for stumpage
end profit when the mill price is fixed, or as lower cosis
for wood to the mill when figﬁrad.an a fixed stumpage cost.
With company owned laend,the pulp mill would get this adven-
tage no matter how ealeuluted.

Fundamental guestions of managemeﬁz also enter into
the process of assembling forest properties, The sizes of
the tlmber and the areas needed depend upon whait produets are
to be produced and how intensely forestry methods are to be
applie¢. with a minimum cost intan#ivt method such as set
up by the minimnﬁ praatice ru1¢a,'yialésAwaulﬂ not ineresse
much over pregsent returns from wild lénda of the saaa types
Forbes, in the timber growing bulletin, estimated that under
such rules restoeking would be 143 to 2/3 normal., Intensive
methods %o get full stocking and to maintain rapid growth
would cost more but would also give greater yields, thus cut.
ting down the area reguired for the same volume production.

Forestry Dy pulp mills suggests pulpwood yields with
small sized trees and short robations., We often hear figures

‘on very short rotations enthusiaasticly quoted, the 1nfsrenné



being that the repid volume growth indicated means meximun
profits. The objection raised Lo plans of thils sort is that
under them trees are cut when their volume growth is greatest
and their quality growth is just beginning. After incurring
expenses in nursing stands thru their early life, the brees
are cut preclsely when they aﬁe in & yasihion to earn ﬁaney
most rapidly. PFrom légging'&nd'milling studies at the Croszett
Experimental Forest in Arkansas comes data to illustrate this
principle. In Flgure 19 the Qalues per iree for use ag jumber
and as pﬁlpwaod are plotted. Up to 13-14 inches pulnwood is
the better use, bul the wvalues do not increase very rapidly,.
For lumber, however, growth in size means growth in guality
a8 well as volume due to the higher grades that can be sawn
therefrom, so that the walue increase is very striking, The
magnitude of the ineresse is shown by the table accompanying
the graph. Values per tree for poles are higher than fér
pulpwood 1in the lower diameter ranges: but the market ia more
limited and specifications more exaeting, so that only a por-
tion of the trees are sultable. No comparable dsta are avails
able,

The recommendation that diversified forestry rather
than pulpwood forestry be pursued in the South has been put
forward by many of the reglions fb#eatry experts. By §rodﬁaiﬁg
& variety of products including logs, poles, piling, ties,
posts; pulpwoed end naval stores, trees can be put to the uses
for which their characteristics best £it them, Emphasis under

such a policy is put on quslity growth snd larger trees.
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Pulpwood would come from thinnings, improvement cuttings, tree
tcpa and from stends after turpentining. The land area would
not necessarily need to be greater than where pulpwood is the
sole orop because values received can be used in buying the
pulpwood by-products of other land owners, or direct exchanges
of sawtimber for pulpwood ean be negotisted. ?hé value of the
annual growth, however, should be incressed beesuse of the
greater comparative walue af sawtimber over pulpwood, An an-
nual volume growth of .60 cords per aecre would mesn a gross
value increment of $,60 per asre per year at a stumpage price
of $1.00 per cord. The same volume growth when converted at
the rate of 500 board feet per cord means a corresponding in-
oerement of 300 board fect per aecre, and at the moderate priee
of $4 per M bd. ft. the walue of this growth would be $1.201
per acre, Trading on a velue bssis would thﬁn.bring‘tmiﬁa
the cordwood volume actually grown. To have the extrs guality
value the growth would, of course, have to be on larger trees

as Pigure 20 indicates.,

CGSTS OF FORESTRY
Experience under different management policies has been

too short to yileld much definite cost data. General figures

and estimates covering most items are available, however, snd
are useful in getting & general pisture of southern forestry

poesibilities. |

Land Gosts and Values

The theory has been advanced earlier in the paper that
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allowing for differences in freight charges to principal mare
kets the South's advantage over older regions will tend to be
eliminated in wood cost adjustments, principally thru charges
in stimpage priees. Under forestry this tendency must ulti-
mately be reflected in lend values, ralsing them in the South
and lowering them in competing regions until theAhalanee is
obtained., The rate of return in each ﬁegién will tend to be
the same. ¥e gee this in agriculture where fertile, high
yielding lands have high rentels and high values, With fer-
tile land, however, the amount nf’réturn will always'be great -
er than from poor land, even though the rate is the aam§¢
Similarly in the South the magnitude of the forestry return
will continue to be greater than in those regions which have
poorer growth, HNoreover, astual lend prices have ﬁantinugd
well below caleculated values even at present stumpage rates.
Tendensies toward rising land prices won!'t affect compsnies
that already own land or companies aequiring land at low
prices, Earning rates on such property should be well above
the a&arage,

Loeal influenees in land values are of more immediate
concern., The factor of nearness to market has been much- more
sensitive than the factor of fertility. zﬁ areas ﬁributary
to pulp mills there hasg been an observed stiffening in 1and
p»icas though 1t has probably heen more speaulati?a than
real. One evidence of price tendencles since the present
Vﬁulg and paper movement begasn in the South has been the ine

creaging reluctance of owners to sell thelr lands to the
Government at low prices.
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Nominal prices guoted for the South usually amouat to
about $2 per acre far bare land and {4 to §5 per acre for
land stocked with 4 or & units of timber, The recognition of
the walue of young growing stoek in iiem of planting bare land
is a recognition of forestry possibilities, and is a signif-
icant change from old time comceptions of f@rs&éjialuas. Land
with better stands of timber is, of course, valued on the basis
of the atumpage it carries plus a nominsl value for soil. Up
to 1935 thé average prices #aid by the Forest Service for |
lands acquired in scattered sections of the 36&&& §anged from
$1.32 to $4.85 par-aéro with an over all average of about
$2.50. In most cases the Government was the only actlve bﬁynh
Since 1935 there has been very little Government buying.
Tazes "

Well rounded figures like 10 or 185 cents per acre are
often gquoted for tax allowances in estimating southern forest-
ry coasts, Assessed values and tax rates are éq %ariébla be=
twoeen loecalities that nominal estimates, though perhaps un-
reélistié, are all that can be put forward, The following
list, gleanad;fram a stuﬁyl carried on. by the PForest Service

prior to 1932, shows some of the loeal variation.

1 - Ziegler, E. 4. and Bond, W, Be, 1932, Financial Aspects
aé;fﬁgwing Pine in the South., Journal of Forestry 30:
284 00 ‘ : ) ’
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Table 5

Sample Taxes Assesgments in Southern Forest Lend

Loeslity Ave. Assed.Value Ave, Tax Ave.Assimb

——0f Forest Lend Rate Per Aere
Baauforbgcﬁ.c. : ~ : 29
Appling Co., Ga, Figs] 32 mills 16

10 g¢o's in Fls, +08w 56
Lee Co,,Ala, 15
Alcorn Co,,Miss, + 13
 Hempstead Co,,Ark. «10
Polk Co.,Texas $6.80 31 mills 21

Teaxes so far have not been unduly burdensome on forest
properties, so that theme has been little eall for special
forest tax legislation, However, in Alabama and Louisians
forest land can be classified under lawaz which substitute
Yleld taxes for property taxes on trees. In Louisians, only
denuded land is eligible for classificatlon,

Fire Protection

The South has long been the most backward section in
the country in regard to fire preteetien. - In the period
1931~1933, for instance, 92 per cent of all the £braét land
burned over in the cowntry was in the sauﬁh#rn stetes. This
ammﬂntea to about 20 per cent of the forest land of the re-
gion and was equivalent to burning iﬁ’all over abﬁuﬁ'aage»
every § years. Fortunately the damage 18 not of the same mag-
nitude, Southern speeies, particulsrly longleaf pine are a



hardy lot as thelr resistance to 8ll these years of fire in-
dicates but,thaugh-tha'aamage is not immediately apparant,
1t exists neverthel&#é in the form of understocked and de-
nuded lands, reducsd growth, and defect, Kﬁlreal fﬁ#est#y
1s possible without proteection from uncontrolled fires.

| Conditioas are rapldly improving as the South becomes
more fbrestry-sénsciaua. In 1931 only 24 per cent of the
forest ares in 11 states was being protected, but thia waa
a big improvement over 1925 when only 5 states hgd any firs
control. As protection is extended there should be a great
reduction in area burned over,: Iﬁithﬁ periocd 1931.1833 only
3.3 per cent of the protected land waz burned as aomy&red
with an eaiiuated 26 per cent on unpratﬁ@ted.arnaa. The faob
that total reported expenditures by astate, PFederal, and pri-
vate agencles have inereased 43 per cent from 1&51 to 1936
is further evidence of rapid progress in sauthérn fire con-
trol. | |

The Federal Government is authorized under the Clarke-

MeRary Act teo iatah state and private funds in fire prevention
end suppression. The actual distribution of the expense wvare
'1es botween states with the Governmgnt'aiming at eventually
sharing a 1/4 of the total cost, The Federal share to date
has been higher than this, but it is beilng redused as state
and privaté funds increase., Thus in 1932, 45 per cent of the
eost in the South was borne by the Government, 35 per cent

by the states and 20 per sent priwvately. In 1936 - 1937 the

g7



Federal Govermment paid 34 per cent, the states 41 per cent
and private owners, 25 per cent. The tendensy, as in other
parts of the country, is for greater state participation.
Porest protection in the South to an aceeptable burn
of about 1.3 per cent of the protected area will wltimately
cost about 5} cents per acre per year, according to Forest
Service estimates in the ”Gapslaad,ﬂapévt.“i An average ex-
penditure of .43 éonts in the period 1926-1930 allowed a
burn 14 times the objective. In addition to eooperation in
control with Stete and PFederal agencies, private owners often
find it necessary to finance various improvements and fascili-~
tiea. These investmentsa include towers, ﬁﬁleghénﬁ syastems,
fire lanes and fences, the ez#ﬂt coat of whieh can be ascers
tained only for each proparty-in'questiﬁng If six cents 1is
adequate for protecting an aere a year under extensive men-
agement, then two cents allowance in cost estimates ought to
cover the owners share, ﬁnd@rﬂiutenaiﬂe management a. four
cent annual expenditure by the owner should ﬁe an adequate
estimate,
Silvieultural Costs

Cutting rules of the Ameriecan Pulpwood Association
wall for the leaving of seed trees or well eatahl&shad ad-
vancee raprm&aetian. The seed tree method praéuaea svaaaagad
stands an&vig well adapted to galgwaad‘mgnagamaaﬁ in southe
ern pine, providing the trees left are large and healthy
anoug_uta bo good seeders. Uhere poor immature trees 8 and
1 - U,S. Forest Service, 1933. A National Plan for American

Forestry. 724 Cong., 1lst Sess. 8. Doc. 12, vol.2:
1395-1414,
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10 inches in diameter are left as aeeﬁ traes, restocking is
likely to be slaﬁ and in case of fire or wind damage hefbre
secding 1is sﬂ#omp1isﬁed, the area méy be left without & seed
source. The value lerﬁ in the fbrm §£ seed trees 1s seen fra#
Flgure 19 to be small, about 25 #sfeni:a;‘ for each 12 ineh tree
or $1.00 for the preseribed seed tree investment, These trees
can be cut later, of,qourza,‘aﬁ thﬁy rapraaent'nﬁ'iaasy Under
intensive management more seed trees would be left to insure
‘better restocking. As has been mentioned hefbra, marking
costs 3-5 cents per cord cut and, in the extensive case, may
be unnecessary with rellsable icéd &utt&rs‘

The poliey of 1ntegra£aa rnresery:fmr the praﬁnst;am
of many products is best served by the selestion system of
silvioculture, Standa‘may be uneven-aged or the t&eas/may
occur in small even-aged groups. Abundant seeding from over-
head or from the side sasures full stoecking. Merking under
this system takes more eare, but jobs have been reported in
the South at costs of about 20 cents per acre. 'LQgging,is
more difficult and tekes less per acre at any one time, but
these dlsadvantages are more than offset by savings ariéing
from the handling of larger materisl, Under the selection
gystem, return cuts every 5 to 10 years enable the forester
to practice tha-highe#t type of siiviaulture,

Thinnings are necessary in well stocked stands to
maintain rapid growth and to salvage trees whi&h_wuulé die
naturally and go to waste. Where the initial thinning is in



unmerchantable young growth, cutting takes from 1 to § man-
hours per acre, de?enﬁigg on the density of stocking and the
amount ramoved."Thinning_ﬁninﬁh trees down from 500 to 200
stems requires about 1;6;ﬁan~hnura¢‘ Ordinarily, however,

thinning is delayed until the materlal is of a size sufficiemnt

to pey fbr'tﬁe operation in pulpwood. This will mean waiting

until around the 20th year. Later thinnings should yield
poaitivilreturns. Other outs to improve the stand uswelly
muat awsit conditions which allow defraying costs with ylelds.
Most silvicultural costs, in fasct, are >'¢harg@d to eutting
operationb.

’Hardwoods in pine stands often present serlious prabm
lems,. For the most part hardwocod ﬂndﬂrstoggb have little or
no.valuo'in themselves and 20 are not touched in the cubting.
After the outting they take over the ground and hinder the
reneeding and growth of the pine sgaeis&i Release cuttings
to favor the pine must then b&.unﬁsr%akenvﬁt some expense,

Planting has been done with great success by private
coneerns iﬁ the South as a means of getting full stocking
and in reforesting denuded lands, One year old seedlings
‘stock costs §1 to $1.75 per thauk&a&, end two men can plant
1600 of them with & bar in an S-hour day. With wages at 285¢
per hour, planting on a 6% x 6% spacing would cost 83 per acre
for labor and would bring the total charge to $4.20 - $5.,10
per acre,
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Adminigtration and Superviaion

Under this heading come salaries and expenses of the
technical foree required to manage the property. The amomnt
per acre depends on the number of ascres and the salaries paid,
A $3,000 total expense would, for example, mean & 10¢ per acre
cost with a 30,000 g¢r§ prc?ert&.

As a summery to this seotlon, estimated costs ﬁnder

under con sideralivn

the three management policieawbe&agAynuéxkg@@rar& liasted
below in Table 6. |

Table 6
Sample Forestry Costs

Land & 10 units Extensive Man. Intensive Man. Iatograted

(12 cords) of for ~ for Menagement
timber Pulpwood Fulpwood Many Products
Taxes $ 18 . $ 18 % 1D
Protection 02 <04 +04
Administration & +03 A +086 ' 11
Supervision . \ ,

Total per acre $ <20 F .25 350

Pr. yoar :

SOME FINANCIAL POSSIBILITIES

Satisfaaiafy appraisals of the possibilities of foreste
ry can only be made with regard to particular individuel cases.
For each case in guestiéﬂ dota are needed on sizes and distri-

bution of thﬁqatanaa, then growth rates and proaspective yields;



on markets and prices for the warious produsts to be tsold,
and on acourate cost estimates. Lacking these, in this sur-
vey, it may still be 1llustrative of regional opportunities
to set up some more or less typical chances and exeamine them
in the light of the general data previously presented.

A particularly important sestion of the .South with re-
gard to the pulp and paper industry is northwest Louisiana.
Within the confines of & single six million acre Forest Survey
Aunit,l four big sulphate mills are in operation and a fifth,

a large mill of 600 tons dsily eapecity, is under construection,
Pulp&ood has been an important product of the neardy pine for-
ests for a number of years., In 1935, 26 per cent of the pine
volume cut in the unit was for pulp use, Forests cover 62 per
cent of the total land area and are predominantly of pine

and pine-hardwood types. Tiey are typical of the land in the
Pine-Hardwood regions of the South. A forest property assem-
bled in this seetion would have many of the attributes pre-
viously deseribed as being desirable in sustained yield forest

management,

1 - Eldredge, I. F., 1938. Forest Resources of Northwest

Louisians,
Porest Survey Release #31. South, For, Exp. Sta.






I

inorement is €65 cords (52 units). The diagonals drawn in
above the growing stoek are the potential outlines of the for-
ost 1if it were perfectly regulated at the uniform growth rates
of .75 cords (.6 units) and 1.12 cords (.9 units) per acre
per year, TUnder sxtonsive management the lower growth rate
ought to be easy to attain, since it represents possibilities
under only 1/2 stocking om average sites. The potential aver-
age growth of 1,12 cords (.9 units) would require 3/4 stock-
ing ascording to yiald figures glven by the PForest Service in
Mise. Publication ﬂso Thia should be attainad under intene
sive pulpwood forestry. '

The diagrah suggests that the growing stock could easi-
1y be bullt up by regulating the eui on a striet area basls.
In taking the volume from the most mature 1740 of the ares,
the cut in the first year would be 20 cords (16 units) (minus
reserve seed trees), or the equivalent of .5 cord (.4 units)
per acre. This is omly 77 per cent of the current annual
growth; the rest would be added to the forest. Cuts could in-
crease slightly until about the 20th year, when the extensive
growing stosk condition would be reached. Thereafter, under
extensive management the full .75 cords could be eut snnually.
Under intensive maaagsmﬁn£'this volune could also be taken for
the next 20 yesrs to the enﬁ'bf the rotation, by which time
the full potentialities would be attained. Thinnings in 20
and 30 year old stands can be thought of as sdditlons to the
cut of meture timber and should more than offset volumes

left in seed treses.



The financilal status of the forest is summarized at
different periods in Table 7. The stumpage ¥alue used, $1.00
per unit or $.80 i:ar cord, is a present figure calculated on
a 25-mile truck haul and a mill price of $5.75 per uniﬁ
(34,60 per cord). | ‘

TPable 7

Estimated Financlal Status from Pulpwood Forestry -
$1.00 per Uit 3tumpsge

1lst year ' 20th year 40th year

Extqnn. Intens,.! Extens,.|Intens.|Bxtens.| Intens.

An, Cut per 1 '
acre-~-units «d Y ' gﬁ‘ & «B 8
Yalue @ $1.00 . ‘
per unit $.40 §.40 $.60 | $.60 $.60 $.90
' Less Expenses «20 o 25 «20 428 20 25

An. Net Return '$Q20 $tl§ @oéﬁ‘ $Q5§" $o49 $.6§
per acre : ~ ,

Eztensive intensive

Present Value of Future Yields @ 4§ = §$8.40 $10.14

Low returns in early ‘(ysus while building up the grow-
ing stoek, coupled with a low stumpage figure from the 25-
mile éiatanea, k%eep the present walues of the property down
to amounzé 1ittle, if any, above what 1%t would cost., Average
costs would have to be within the indicated values to return
interest at 4 per cent under these conditions.



With better loeated properties the gituation changes

consideradbly.

Table 8 gives the ststus under the same con-

ditions as before except that, beecause of a truck haul of

only 15 miles, the stumpage retwrn is §2,00 per unit ($1.60

per cord) inatead of $1,00.
Table 8

Estimated Financlal Status from Pulpwood PForestry -
$2.00 per Unit Stumpage

1st year 20th year 40th year
| Extens, | Intens, | Extens, |Intens. | Extens,.| Intens.
An, Cut per ) , ‘
Acre-units od o4 6 +8 26 o8
value 3 $2.00 '
per Unit $80 $080 $1.20 | §1.20 $1.20 | $1.80
Less Expenses +20 «28 220 ¢28 +20 «25
An. Net Return| §.60 $55 | $1.00 | $ .95 | $1.,00 | $1.55
per acre ' ) N \ .
BExtensive Intensive
Progent Value of Future Yields & 4% | $21.82 526,80

The two tables bring out the importance of good loca-

tion and good stumpage prices.

It is probable that the lands

could be acquired at prices well below their indicated wvalues

ac salculated from these plana;

Integrated Wanagement

Forest Survey deta shows that the seme average socond

growth forest of the mized pine type that was dlagramed in

Figwe 21 has an average volune of 3,314 board feet dy the

¢o
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International 1/4" log rule, and is growing at the annual
rﬁte of 234 bosard feet'per aere., This average ?aluma and aver
age growth, alcng with a good distributian of sizﬁ elasasa,
would be sufficient for starting mﬁnagement usd@r ‘e plan of
1ntegrated forestry. The aim, hewsverg ‘would be ts build the'
growing atock up in denaity, in volume and in tha siass of the
mature trees, This could be acoomplished by &uttlng less than
the growth for a number oqﬁoarh end by carefully selecting
the trees cut, so as to eliminate the slow growers and favor
the high quality material, Datazfrom éimilar standa in near-
by Arkansas ihdieates that a'Vnnrmal” forest can be easlly
attained which ecarries 9,000 bd. ft. of sound pine and yleld
sawtimber at the rate of 300 bd. ft. per acre per year. In
addition, sbout 3 units of pulpwood could be taken annually
per scre from thinnings.and from thgygzugféber trees.

The management plan for the present stand wnder inte-
grated forestry might provide:

| 1. Selective cutting on & l0-yoar cubbing oycle.

2, Cutting of only engugh ‘o improve ﬁhﬁ stand
and to pay expenses auring the first cutting
cyscle. _

3. Cubting of only 80 per cent of the growih in
subzequent ¢yales until the stand sttained
"normallity."

The present indicated grswﬁh;ﬁéta is 7 per cent per
annum., This will ﬁrﬁp as the trees in the stand get largen
The indicated wate for the normal forest is 5§ per cent. In
tﬁé calculations in the Table below, 6 per cent is taken as

the rate in predieting returns during the first three cycles.



Acoording to the plan outlined, normality should be reached
in 7 cutting cycles, or in the space of one rotation. Stump-
age prices of $1 per unit for pulpwood and $4 per M bd., ft.
for sawtimber are used in getting finmancial returns in Table
9. The sawtimber price really should be expected to rise,
without any incresase in general market griees, because of the
1nure§ned quality of the materisl produced under thls ayatem
of management,

Table ¥

Yields and Returns on One Acre under Selective Manmgement

Durl ' Eventual
1st Cyole o2nd Cyele 34 Cyele Rormal
ft. fgﬂ ftt ft'
Stand after cut- 2814 3270 3780 8000
ting . :
cut 500 + | umt 1810 + Zunls 2090+ 2Zunt 3000 +3 wmits
of Pulpwaod '
Vol., added to 458 520 —
Crowing stosck )
Total Growth in 2266 2610 3000
10 years :
Annual Growth 227 261 300
An, Value added ,
to Growing Stoek $.18 $e21 —
An, Value of eut ,20 +72 84 31.20
@ @1 per unit 01@ + 50 + 20,92 | #20 1,04 o0 $1.m
%4 per M bd. 't — —— —— -
Annual EX;‘;)GM&S 30 _ 039 . ' , et , « 90
Annual Net Ret. . ‘62' — 74 1.20

Except for the first 10 years, the results under this
plan are superior to those given inm Table 7 where $1 per unit
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was the stumpuge price for pulpwood. Resﬁlts from Table 8
would also be surpassed ir similar’price inerocses we&e as~.
signed to the yields under selective mensgemont. Thus the
eventual normal forest would net [ 1.80 per acre if stumpage
were increased to {2 per unit for pulpwneﬁ and 5 per i for
sawtimber wherees,from Teble 8 eventuel yields under inten-
sive management for pulpwood &lone were shown to net 1,55,
Though with the figures used here strict eam§&riscas>can
hardly be made, it would seem that diversilied fcreétry is
the best course for the forest owmer if maximum returns are
the objective,

In the Naval Storés Legion the prospeet of gum yialda
further favors a dlversified plan. Fulpwocd forests with
dense stocking and short rotaetions sre not’well‘suiteﬁ to
turpentine cropping, but uncven-uged seleoctlon forests have
many trees thut could well be faced bufors they are thinned
out or cut in the rinel hervest. The extent to whiéh naval

stor- 8 operuations should be carried on in forests managed

primarily for sawtimber snd pulpwood is & point to be decided:.

for ezch individual case. :itch soaked butt cuts with ingrown

berk, nails and gutters sre often unsatisfactory for both
sawlogs and pulp bolts, so thet returns from the gun asy not

'snfriciently'incfeaSe total income to justify the operation.

¢3



SULDL RY

Comparative costs show that the forests hold the key to
the satisfactory competitive position of the southern pulp
and paper industry. Ample and relstively cheap pulpwood sup=-
plies have, up to now, given the region a decisive advantuge
over the older northern distriets in the reapldly growing
kraft industry. About eighty-two percent of the nation's
sulphate caproity is now located in the South, When and if
technical problems become sufficicntly well solved to allow
commercial use of southern pines for the large tonnage grades
of white papers, cheap pulpwood must again be the South's moS%
potent ta&r:a%a in entering these markets,

Continued development and diverslfication must, of course,
affect this very facotor of advanteage. Iifounting pulpwood costs
under the stimulus of increased demand, can be expected 1n the
long run to result in diminished regional adventage. The speed
of the adjustment depends &n large measure on the extent of the
present resources and the cure with which they are hendled.

The South must keep its farests productive in order to keep its
wood cost low.

Most impressive and significemnt of all the southern forest
statistics is the extent of the forest land and its known po-
tentialities., FPresent gtands though apparently adequate for
irmediate requirements are fer below normel in stocking and
growth, This is particularly true in the Naval Etores Reglon
where pine utilizetion continues to exceed pine increment.

GCiven some care these seme stunds oould be built to twlce their



present volumes and oould yield from growth alone a quan=
tity of wood far beyond the present requiements of the reg-
ions wood industries.

Present low wood costs from volunteer second growth
stands reflect low charges for cutting, trensportation, and
for stumpage. Of theéa items, stumpage may be expected to
rise the most in the future as demend increeses and as carry-
ing charges and other forestry costs incurred become more di-
rectly recognized. Transportation charges tend to increase
as outting moves further from the mill though they need not
vary with well loceted sustained yield operations. lossible
increases in cutting costs depend npoh labor conditions,

Recognition of the industry’:c stake in forsstry has tek-
en several forms, Adoption of cutting rules by consuming mills
to insure restocking of all cut-over lands has been a praise-
worthy achievement in self-discipline. This is being supple-
mented by educational and promotional work on the part of var-
fous other public &nd privute agencies, In addition, most mills
in the South are agsembling forest properties of their .vwr as
an insurence agsinst repld rises in future wood costs,

Under proper conditions and efficient menegement pulpwood
produced from rorgstry ventures should exceed but little if any
the cost of that taken fram unmanaged stends, Increased ylelds
should compenséte for such extra costs as may be incurred. Sel-
ection of high quality lend, well located with respect to the
mill and bearing stands with good distribution of size classes
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is a fundamental requisite to such an operation. ZIxperience
and analysis indicates that with such properties intensive
management is superior to extensive plans, end that diversi-
fied forestry which aims at quality production of many prod-
ucts gives better returns than forestry fa pulpwood alone,
The selection of proper menagement policy must, of course,

rest upon an analysis of each particular case.
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LOCATION IN THE PULP AND PAPER INDUSTRY

The surprisingly rapid growth of the pulp and paper
industry in the South in the years since the depression has
attracted considerablé public attention. Actuslly this
southward movement has been going on since 191/l and that
section already dominated the Kraft paper field by 1929.
Since 1936, however, new construction, completed 6r now under
way, has doubled the southern capacity and has called for
investments totalling sbout $65,000,000. Figure I shows the
location of the southern plants, both old and new. It is
evident that this expansion depends upon certain definite
locational advantages to the interested concerns, advantages
of great and enduring influence,for the pulp and paper in-
dustry is one requiring heavy capital investments, and not
to be compared with its transient cousin, lumber.

The present movement has been compared to the south-
ward trek of the textile manufacturers, but the comparison
is hardly valid beyond the direction of flow for the two have
little in common in regard to locational requirements. In
fact, the movement itself is different. The paper indus-
try is merely expanding, not migrating. The new mills are
not at present replacing abandoned mills in the gg;bh, but
instead represent additional capacity to take care of a con-

sumption increase which has always been a characteristic of

paper usage. The history of the industry has recorded other






seemingly cyclic adjustments, the last being the Canadian
newsprint expansion in the mid-twenties.

Before going into the locational aspects of this
rather complicated industry, a little background informa-
tion 1is essential. That which is often called just the paper
industry 1s really three industries,existing in all possi-
ble combinations with each part complex in itself,

The basié raw material since about the 1880's has
been wood. About 85 per cent cof all paper is now produced
from wood pulp, though the amount of raw or freshly prepared
wood pulp that is used constitutes only 80 - 60 per cent of
the total. The rest of the stock is pulped o0ld papers,
originally mostly from wood pulp, rags, straw and other fib-
rous materials. Pulpwood production is then the first in-
dustry concerned in paper manufacture. Tree species vary
greatly 1n the ease with which their woods are pulped, and
in the characteristics they impart to the final product, so
that many specles are not technically available for paper
use as yet. In general, the coniferous woods with their long
fibers have been most used although now some of the hardwoods
are becoming important. ILight colored woods and woods whose
fibers are easily bleached are preferred.

The next step is to take the pulpwood and break it
down into a fibrous mass called wood pulp. It is accomplish-
ed in two fundamental ways: mechanically,by tearing the

fivers apart with a grindstone, and chemiecally, by dissolving



the adhesive substances that bind the fibers together. ‘he
mechanical method is the cheapest and gives the greatest
yields; but the quality is low and the fibers, torn by the
grinding, lack strength. Groundwood pulp is usually mixed
with some of the stronger chemical pulps in makihg such
papers as newsprint. There are three standard chemical pro-
cesses. The sulphite process uses an acid reagent, and pro-
duces a strong, easily bleached pulp from such nonresinous
woods as spruce, fir and hemlock which ar%foincidentally,
most sultable for ground wood. The soda and sulphate pro-
cesses are alkaline in character, and produce strong pulps
from many species. ‘the soda process is used primarily on
hardwoods, and the sulphate, on resinous pines. Sulphate
pulp can be bleached, but finds its most common use in brown
kraft wrapping paper and liner board.

The third division of the industry is paper manu-
facture. The rew material woodpulp from the processes out-
iined above 1s mixed in various proporticns, and run thru
enormous machines which met and press the fibers into paper.
Fourdrinier machines are mede in ﬁany sizes and speeds. The
largest mass production units may be 300 feet long, weigh
2,000 tons, and be capeble of forming sheets 20 feet wide
at rates up to 1300 feet per minute. They are unique in their
versatility. With slight dhanges they can be adjusted to pro-
duce a wide variety of grades and sizes. Altogether several

thousand grades are mede by the industry.



The pyramiding of the divisions of the industry, the
successive steps in which the product of one becomes the raw
material of the next creates an interesting situation with
regardﬁ to locational economics. As might be expected, ver-
tical integration in so-called "self-contained™ mills is
very common, but independent operations and other partial -
combinations are also prevalent. This is evidenced in the
trade association structure within the industry. The divi-
sions are so distinct in their inherent spatial orientation
that they can best be treated separately.

Pulpwood Production

Pulpwood production is an extractive industry analo-
gous to mining if carried on in a destructive manner, as it
~often has in the past; or to agriculture if carried on under
a system of sustained yield forest management. In either
éasé it is tied to the soil; trees can be cut only where they
grow. TUnder forestry, however, it loses the migratory char-
acteristic associated with depletion, and competes for its
location with alternative land uses.

Pulpwood operations begin with the cutting of the trees
in the woods into convenient dimensions, and end with the de-
livery of the cut products to the mill yard. In the East and
South trees are cut into bolts and piled in cords or pens.

The bolts may or may not be peeled, depending on the mill

requirements. In the Pacific Northwest the trees are larger,

so logs are the most common unit.



Transportation to the mill by means of truck, rail,
barge or stream driving is the important item of cost for it
fixes the geographical limits of the operations, With given‘
market prices for pulpwood the stumpage, as the value of the
standing timber is termed, calculated as a residusl after
the subtraction of operating.costs will decrease with dis-
tance until the owner will eventually get nothing, and be un-
willing to sell. 1In the case of company owned timber or with
fixed minimum stumpage rates the increase in transportation
costs will eventually raise the wood cost at the mill to lev-
els at which the mill can no longer compete in the wood pulp
market with other better located producers.

Pulp cutting en a sustained yield basis, on the other
hand, is not subject to increasing transportation éosts, and
ﬁith well located units close to the mill the savings in
”thééé'charges add to the forestry return, and stabilize the
cost of wood to the mill. The diagram of Fig. II shows this

advantage graphically.
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In conneetion with the expansion of the sulphate in-
dustry in the South the primary consideration has been the
availability of a vast cheap wood supply. Table I, taken from
a recent Tariff Commission study; (1), shows, among other
things, the wide differences that exist in the costs of com-

parable woods between regions, particularly in the South and

Northwest as compared with the Lake States.

Table I

Average costs at producing mill of unbleached sulphite,
sulphate and mechanical pulp in slush form,
January - September 1935

Northegstern:lake & Central:Southern:pPac. Coast

Region : Region :_Region : Region
(per ston of Z00e powndsy) :
Sulphite
Wood $20.30 : $19.68 : : $10.91
Conversion 16.14 : 17.22 : 14,78
Total 36,44 : 36 .90 : : 25.69
Sulphate '
Wood : 14.87 : 6.71 : 7.93
Conversion s 19.31 : 14.64 15,26
Totel : 34420 ¢ 21.35 3 23,19
Ground wood : : .
Wood 10.11 : 8.94 : : 6,39
Conversion 8.27 : 12.27 : H 11.83
Total 18.38 : 21.21 : s 18,22

Facteors entering into the regional differences are
cheaper stumpage, easier logging conditions and cheaper labor,
The following table shows the approximate manner in which

costs are apportioned in southern operations:

Cost Item Per cent of
Total Cost at Mill
Stumpage 20
Cutting - 25
Hauling 45
Contractors o
Margin 10

Total ~100



To some extent the real differences that exist after
accounting for transportation charges on the finished pro-
duct to the principal markets will tend toward a balance as
adjustments are made in competing regions. Already the com-
petition of pulp buyers is beginning to be felt in the South.
To this must also be added the competition of other wood-
using industries for the common supplies. The matter of
labor cost differences is mainly one of climate and ease of
cutting for, except on the Pacifie Coast, wages of pulp cut-
ters are nowhere high, Northern and western operations,
particularly those. in remote sections, must provide camps,
and depend upon seasonal outputs,

| Transportation charges also account for large regional
differences since th;rgccessability of southern timber stands
mean lower costs &s compared with the remote and the deplet-
ed forests of the North, and the diffiocult terréne of the
West.

The pulpwood production division is the big variant
of the whole pulp and paper industry. The production and
transport costs of wood not only affect the competitive posi-
tion of mills within regions, but also are the big factor in
1hter-regional competition. The future holds promise of fur-
ther adjustments as foréstry becomes more universally prac-
ticed.

Wood Pulp Manufacture

Wood pulp manufacture, like lumber, is definitely

oriented to its raw material source because of the importance



of the transportation élement, and the nature of the process.
In these and similar industries the ideal location 1s where
the sum of fhe transport costs on raw natdrial_and product
will be the minimum. The criteria ar; the relative weights
transported and tho relative shipping rates that apply.
Pulpwood is brought to the mill both with and without
bark, and also in various states of dryness, 80 an exaet
weight relationship can not be made. Table II, however,
shows in approximate form the weight loss thét takes place

in the pulping processes.

Table II

TRepresont-Wt. of & Converting | TWE. of wood Wt.loss

 ative cord of factor 'per tom of per tm

- 8pecies air-dry (Cords per pulp of pulp

Process _wood ‘ton of pulp _

! Pounds | “Tons { Tons
Ground wood | Spruce 2400 | l 1.2 . m?
Sulphite =~ | Hemlock 2400 @ 2 2.4 i’ 1%
Soda | Aspen 2200 , 1.8 2.0 i 1.0

Thus with chemical pulps the wood material used weighs from /-
two to three times more than‘pulp produced.

Woodpulp is transforrod from pulp predncing to pulp
consuming equipment as slush, wet laps or dried pulp. The
slush form is utilised in integrated mills. Wet laps con-
taining 50 - 75 per cent water are shipped short distances.
For leng shipments, as with foreign imports, it is shippod‘

air-dry to about 10 per cent moisture. As with other manu- yﬁr

| | L
factures the product takes a higher freight rate than the Wﬁ t
raw material. | 4ﬁ3 <

@wﬂwj;tr



The 1mportance of wood in the fimal cost of woodpulp
was shown in Table I. Tﬁe conversion cost category is made
up of labor, fuel, power, and other materials and supplies.
Some of these items affect location in particular processes.
_ Power is of special importance in ground wood manufaecture
where about 60 to 80 horsepower are required to grind a cord
of wood. Fuel at a rate of 1 ton of coal per ton of pulp
produced is an important item in chemical pulps. Labor 1s
an important cost item, but cheap labor is not an attraction
comparable to cheap wood and other materials and suppliea.

The following are average hourly wage rates paid in pulp

mills: .
Northeastern Region 48.8 cents
Lake and Central Region 46.8 "
Southern Region - 39.7 “
Pacifie Region 51.1 "

According to the Tariff Commission study (1) from one fifth
to a quarter of the workers in the pulp industry are engaged
in machine shops and other activities not connected with the
pulping proceds. Of the remalinder one quarter are classi-
fied as skilled and two fifths as semi-skilled.

A minor but oft recognized special factop in sulphate
plant location is the obnoxious odor associated with this
process, causing sulphate mills to be relegated to isolated
places.

Paper Production

The paper industry is another in whieh transportation

costs are the important locational forces. Production costs,
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including labor, which 1s largely of the skilled and seml -
skilled classes, do not vary gueh from place to place. Con-
trasted to pulp making, however, there is little weight loss
in the process beyond the moisture change, so that mills
using air-dry pulps tend to be market orionted, The impor-
tant foree here 1s the higher transportation rates on fin-
ished paper as compared with woodpulp. When a mill is sup-

}plying several scattered markets, however, the savings in u&*kyi ‘

transpoft costs on the product may not be great at.any one gwff;;‘*w‘

place; so that location at the material souree may be as Vin; Af%f*

advantageous as at any one market or intermediate point. vﬁ:;ggj
Papér mills without pulp producing plants are loeat-

ed principally in the Northeast,and Lake and Central regioms,

and produce fine printing, writing, tissue and specialty

papers. Many of these so-dalled "converting mills" are old,

and originally produced their own pulp, but with the passing

of nearby wood supplies they mow operate only ai paper mills ;

for which their location in the now populous areas is well FZJL”*%

suited. Thf,fffii,fgfj}?zwfoquired with fine papers on small 1'”””fff

accounts i1s best rendered by these converting mills. fo et

Though the United 3tates produces one fifth of the
world's woodpulp yet it only satisfies 70 per eent of owr
national wood pulp requirements. The rest must be imported.
Sinee a good part of the imports from Canada go to affiliated
American mills, imports from Europe are especially important

in supplying the demands of paper manufacturers who do not

/

/
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produce their own pulp. This 1s a locational factor favor-
ing ioaboard mills for the extra cost of transfer and in-
terior shipments by rail is thus avoided.

An important requirement in paper manufacture from
a technieal atandpoinﬁ is the need for an enormous supply
of pure water, Including that used in pulp making about 350
tons of water are requiréd per ton of paper produced, and .

stovaga
about 2800 tons of water capaclty are needed for each ton of

manufacturing capacity.

Integrated Mills

So far the industry has been treated as if operated
in three independent divisions. Often, however, the opera-
tions are integrated in a vertical manner. The Tariff Com-
mission round’(l) that over three fourths of the wood pulp
produced in the United States is converted into paper and
boards in plants integrated with the pulp producing mills.

United States paper and pulp producers also own about (”M»;i;j*
14,000,000 acres of timberland. Horizontal integration is ??
common in the Northwest where low value logs anét&ill waste
provide raw.naterial for pulp mills.

The physical eombination of pulp and paper mills per-
mits the pulp to be used in the slush form instead of being |
lapped or dried. The latter oﬁorationa involve considerable Fi?;;f

nesfec

expense, but are necessary to reduce transportation costs
when pulp is shipped between separate mills. The economy of
1ntagrétion is partieularly great in the production of the

kinds of papers and boards made in large quantities from
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wre lﬁ‘
only one or two kinds of pulp, such as newsprint or

paper. Mills produeing these grades are nearly all gself-

contained. A}i; ﬁ
Contrasted to the mass production mills are those %;éﬁﬁng
producing in smaller amounts and more variety. Here loea-. tw¢:ﬁ;:%
tional integration is not so advantageous and the divisions gﬁg;ﬁ ieﬂ
of a single eoncern may be separated geographieally, allow- “3} W
ing the mill to better supply and service its market.
In integrated combinations the weight loss between
wood and paper had less importance than the equivalent loss
between'wood and pulp in pulp manufacture because of the great-
er disparity in freight rates between material and product.
The disparity was modified in the case of the most recent
southern mills by the selocpion'in almost every case of sea-
port locatioms whieh allowed water shipments of the fihal ;
product. The sudden boom there reflects the efforts of eon- g
cerns to gain position in the few available ports. The map | Q_J%vﬁ;
of Fig. I shows the distribution of new mills along the coast. :;%%i;:
Pacific Coast mills are similérly located with respect to ijéiié

shipping facilities.

In the case of certain grades of board where the raw
material is largely waste paper, integrated mills are loecat- #
ed in cities near both material and markets. The seme is |
true of the rag paper industry. |

Investments in integrated mills vary from $20,000 to
$50,000 per ton of daily operating capacity, making the cost

of individual mills run into millions of dollars. Sueh
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plants, requiring as they do long amortigation periods and
near capacity operation, must be assured of an adequate long
term competitive position. For this reason the ownership of
some timberlands is considered desirable as an insurance
against depletion and high competitive wood prices. Sound
sustained-yield forestry is as yet not generally practiced,
but the industry recognizes the value of such a policy, and
is in a position to greatly benefit from 1ts applieation,
Since each mill seeks to control the wood supply im-
mediately surrounding it, there 1s a tendency for mill loeca-
tions to be seattered. Figure I shows this very well. Inte-
grated mills find no advantages in loealization. Concentra-
tion can only mean competition for limited supplies.
The National Situation

Historically, the geographic expansion of the pulp
and paper industry has followed the changing distributiom
of-an availeble forest resources. It has been a growing in-
dustry, however, not a transient one; and its movements have
been guided by many complicating technical and ecohomie fac-
tors; Since the 1880's when wood pnlﬁ became important the
consumption of paper products in the United Stateé has grown
from 500,000 to 14,000,000 tons; from 20 to 220 pounds per
capita, Ameriean manufacturers have been unable to keep wup
with sueh a rapid growth, so that we now import one half of
our pulpwood requirements in the form of wood pulp, pulpwood

and finished paper.



The industry started in the Northeast, spread to the
Lake and Central States, and then into Canada. _Mére recent-
ly the development has been most rapid én the Pacific Coast
end in the South. 48 with other industries associated with
-natural resources, the changing distribution has been in-
fluenced by depletion, improvements in transporiation and

technicological advances.

Depletion has been the cause for much of the movement.

It is reflected in the complete abandonment in some cases of

what are now poorly located pulp mills, in the transformation

of self-contained mills into converting mills in .the older
regions, in tre regionai price differentials for comparable
woods, in the greater transportation charges from thé'woods
to the mill 1n.the~old regions, and in the capacities at
which pulp mills in the various regions are run. Figure III

shows the pulp mill capacities ﬁtilized in 1935. The depie-
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expansion pushing into once forested regions, but a good deal
of it also, as in the upper parts of the Lake States, has
been ecaused by destructive cutting on the part of all wood-
using industries.

Improvements in transportation are important in mak-
ing resources available. The Panama Canal, for instance,
has enabled wood products from the forests of the Pacific
Northwest to compete in the eastern seaboard markets. Trucks,
tractors, and new and hetterrecads have reduced costs of
woods operations in all reglons.

In the paper and pulp industry technology has had a
part in making available : great rorest areas by broadening
the species base. The vast southern pinery and the northern
jack pine plains were opened to the industry by the develop-
ment of the sulphate process for pulping resinous woods.
Present research is working on problems connected with mak-
ing newsprint and other whité papers fromthe same species.
Hardwoods in all regions are coming into more general use as
technical problems are solved. The industry on the Pacifie
Coast will have available great volumes of sawmill and woods
waste when the pulping of‘Douglas fir is commercially perfect-
ed. These and many other of the industry's advances coming
out of the research laboratories are helping overcome loca-
tional problems presented by depletion and increasod con-
sumptive demand.

As was mentioned before, since aﬁout 1926 the United

States has imported one half of its annual pulpwood require-



Table 3- Possible future pulpwood reguirements in rel-
a&tion to consumption and domestic production in 1929

T

o Pulp- | Domestlc )| Increase
Possible| wood pulp- |of produc-
future } equiva- } wood ttion to
Class of pulp require- lent of |production|meet poss-
ments {1929 con- 1929 ible future
sumption require-
3 b ments.
M cords | M cords | M cords
Mechanical 6,500 3,651 1,224 431
Sulphite 12,000 7,024 2,693 346
Sulphate 5,000 2,549 1,685 197
Soda and other 1,500 973 793 89
All Processes 25,000 14,197 6,395 291

Table 4 ~ Possible contribution of forest regions to pros-
pective pulpwood requirements by processes of pulp manufacture.

For mechaniceal and For For
sulphite processes Sul- | Soda
. : hate | and
For [For other roc~ | semi-~
news- uses ess chemi
Region A print cul
Total|Total| paper . S proec-
Soft |Hard esses
wood |wood
New England 3,850|2,600|1,000 400 |1,200; 150 500
Middle Atlantic 1,500{1,200 200, 200 | 800 50 250
Leke 3,200(2,200 400, 800 | 1,000 600 400
Central 500f S00| __ | ___. 500,
South | 7,500|4,000| 2,000} 1,000| 1,000 3,200| 300
Pacific Coast 7,050|6,000|2,000 4,000 1,000 50
Rocky Mountain 500 500 250 ‘850 v
Alaska 1,500|1,500 750 750
Total 26 ,000/18,500 | 6,000 7,400/ 4,500/ 5,000|1,500
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ments, Fifty per cent of the imports in 1936 were in the
fcrm of newsprint paper, forty per cent as wood pulp and ten
per cent as pulpwood. The replacement of the foreign sup-
plies offers an enormous field for domestie expansion. 1In
1935 the Forest Service,in response to a Senate resolution,
investigated dependence on imports and the possibilities for
making the United States self-supporting in pulpwood, wood
pulp and paper, considering manufacturing processes and the
productive capacity of our forests. They found (2) that:

1. "The forests of the United States could supply

present pulp and paper requlrements and thet this

could be done with pulp and paper processes now in
use.

2. Expansion of the domestic pulp and paper industry

to provide for national self-éufficiency would have to

take place primarily in the South. and on the Pacific .

Coast and to a minor extent in Alaska, rather than

in the northeastern and lske regions where it has,

until recently, been concentrated. This would involve

é substantial broadening of the base of the species

used, a trend already much in evidence."

In recognition of the need for taking care of the
future requirements as well as the present in any self-suf-
ficiency program, a future consumption of 24,000,000 tons
and a pulpwood requirement of 25,000,000 cords a year was es-

timated'by the Service as a basis for planning. Tables III
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and IV show the distributiom of the prospective requirements
between processes and regions as estimated in the study.

Self-sufficieney in present requirements would neces-
sitate a doubling of pulpwood production but only increasing
paper production about twenty per cent; future requirements
would necessitate increasing paper production two and one-
half times and quadrupling the output of pulpwood. ﬁesting
the prospective requirement would entail the adoption of
pulping processes now not far beyond the experimental stage,
and would require prosecution of a comprehensiwe forestry
program.

Table IV shows that the ma jor task of replacing im-
ported newsprint and related pulps is assigned to the South
and West. As regards location, it 1s interesting to note
that the best seaport locations in the South have already
been preampted by sulphate.mills. This is bound to have some
effect on the ability of the newsprint industry to get a foot-
hold in the new region.

Though self-sufficiency may never be attained, an
enlarged plant capacity is indicated and locational problems
will ever be before the industry. The past has given a broad
and often painful experience in these problems, so it is like-
1y that future efforts will be carefully and efficiently

pursued.
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Summary
Geographic movements in the pulp and paper industry

reflect growth_npt migration. The heavy investments re-
quired ih pléﬁt é;é;nsion place emphasis on good 1qeation as
a basis for maintaining a long term competitive position.

Locational orientation varies within the industry de-:
pending upon raw materials used, products produced and the
gseparation or 1lategration of the various divisions.

Pulpwood production is an extractive industry definite-
ly tied to the soil. Forests may be hancled as depleting
resgources or as &n agricultural crops Sound sustained yield
practice offers many advantages to the pulp and paper indus-
try.

Wood pulp manufacture is drawn to the source of its
primary material, wood, by the transportation factor., The
important consideratibn here 1is the weight loss amounting to
about fifty per cent which occurs in the process.

Paper manufacture is inherently market oriented be-
cause of sméll welght 1oss,that occurs and the higher ship-
ping rates on the finallproduct‘ Service items also enter
the picture.

Integration into self-contained mills is the common
situation, particularly in mills producing tonnage grades
where the advantages of combination are most marked.

In the past the growth and location of the industry

has been influenced by forest depletion, improvements in
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transportation, and technﬂﬁological advance,
oo

In the future the replacement of foreign supplies by
increased domestic production offers a large field for X~
pansion. Continued technﬁ%glogical development and better

forest practice are needed to make this possible,
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