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ption of annur. AY Ield

~n Vn~n ith $e anW Le returns from cur-w
~r~~i tan s: ~e~ 120 t oes per sonc
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The nvcl at re I din try of the soutrn Uted States

rapre. nts. an an t l produ otion valued at #50,000,000 n

employs directly ov r 50,000 peoPle. This immense flow

of we and source of employ ent springs from the oleoe

resin yIeded by two indegenous species of pine, namely,

alash ( inse rribaca) end longleaf (Pins palustris) ;
w ic _ ov r an aroximate area of 52 million acres in the

coastal p1 inc a otion, AiD' o Jh the e irntalwtle Spwoi a

re r aent a form of replaceatle resource from which the

Sotth It benefit indefinitely, they have not in the

past be tr- ted a such. It shall be the object of this

par to m. e rt in technieal su restione and point oit

daftiite n I I consideration for handling these species

of navel store<. These practices if adopted universally

througott the naval stores belt, would insure a stabile

tio of land revenues and ths alleviate the srious

probla ai tax delinquency and land-ah onment confronting

the inhabitmts of the naval stores section.



Type of Oper tions Carto atIt thm
Naval 'tores Belt

hen bad upn the ownwrshio status at' t.ber worked,

two t ret types of operatore are cormmn in the naval

storer fndu'y, They are the owner-aper'tor, who owns

all or a Eaor otin of the timber he ohips annually,

end tt e nonwiner-oe-ator who depends almost exclusively

uon I vs 4 tItber to minitain his annuAl droductbon.

'Om aoth 1isorieal and economcto oint of view

tha anatwer-o er tar loo is the most important producer

of V e two. Far more than a century he has been the m&

o fact r in exploiting naval stores from stads of

virgin Vi tbr and unon exhastion of such ti ber he has

turned Is apex' tia os Into hit yielding second-growth

a Tod a bClk iC or de sm is produced from

Ise Vber i to orest Survey statistics 75,
of tte a pa wrke for the 1934-35 season in the naval

eta es t rrlt ry were leased nutrirjht.

he t the proportion of crops owned and

lesa Vrs ah 1934-35 eason for the entire region

foliow a:



bea i _ od Operations, 1934e35

urvyare a Owned crops Leased copis toa

n~a.eaa none ~.aoe ~ Percent- - a a e - - a na a~ -

Aver, is f2

35.3
1103
22

C-'0 09
35.0

20.4

16.1

83.7
77T.8
79.1
65.0

79.6

100.0

100.400

10000

100.0"

26.9 73.1 100.0

r r a etrwe Fin ~ri ous units or the survey,, see plate i.



The owner-operator, though not a prominant figure in

either the history of naval stores development nor in cur-

rent production, gives promise of dominating the future

industry. It is this type of operatorwith a proprietary

interest in his land and timber who becomes most attentive

to progressive ideas for bettering his yields and placing

his stands upon a sustained yield basis.

II

Trend of Past Decade Has Been Toward
Owner-operator Type

Probably the most significant trend evident in naval

stores production in the past decade has been the increase

in the number of owner-operator production units*.

Several distinct factors may be sited, which working

collectively, are responsible for this trend. Foremost of

these influencing factors is the awakening of timber land

owners to the losses incurred in leasing. It has long been

common practice in the naval stores belt to lease stands of

round timber** for a given period of years, and then abandon

* Appendix contains a letter from Mr. of the
navpl stores industry verifying this trend.

Re Pound timber is that of chippable size which has not
previously been worked.



hlw.i . am rtions in them when reto.,tiona in m yields

make "urth 1r wok - uroitabe. r 1 h pr otice tupolies

the lndOW owne wth ane acceptable revenue for ashort pernal.

of tie but I 1 ye iw wolely unprepared t:t v ryxgi

none r otive tmer stands after the lessor has with

dr w'.r- t a s he inevitable consequence of this p a d a o e t a d v s l nre s

i tx oln ryVroughout the -naval stores region*

o. ffe Im tg ar-opi=erty u , .or" such brt-' ala;'9- i .9 i le" ,V ' L c,i ra ve nPd
Ui p >cr toei o fec 1 v °, restrictions.

to lessors and h toc entered the pro;duction field themselves.a

Pesnal observ tio and experience, aided by widespread

res- arch un euatin, have pointed out to ninny timber

Owners Vit e psbi.ities of increasing and perpetuating land

incai es tr gh efred policies of mnagement. Once

ass'red tha permanent inoos are possibl t romn pine stns

tki ow er e1ve", not been slow to adop timber mane ,:ement.A

8.a ce fro s' ^-a ertieons become common knowledge furt enk al

tinosefat aetof timter by attwra may be ax-.

-i ;' tvsilabiity atron timer' uiale

farcA~~i :,hofree < :' ~ ;~rm~

nnvw iie. lr& o O ? J b.7



gradually decreasing desirability of the t1mbr le ed have

been two additional factors indluenci In brngg about

largeraeale timher ownertflp on the part V the- producer.

The finn I portant influencing factor has been the con.

ertr ation of lar e blocks of timber in tie hands of the

more sue e..ful opentors. The naval stores industry, aim-

flar t all rivote butiness, has in the past been subject

to periods of acute economic depression. At such times

marginal sum nrod cera, exhibiting mal-nanagement or posea-

ing insufficient capital, have been subject to intense

Iinaroial pressure which has usually found its outlet in

liquidation to the larger producing units. .h. larger uniets

in t rn have th s ant ered the ranks of owneraoperatOrs.

III

Proba bl Wftect Such a Change in tVo Proa S
StAtu' I Have upon the Adoption o

ast ned aIe0d Management Plans in
the Industry

The polcy of t. nonownereoperator is essentially that

of Ia'Id xlo tation and abandonment, As long as there

exists a f icient supply of round timer into which he may

transfer operstions this policy presents the only sane one

for h t. flI - Ta ci. cnn : -givKr t n> nenn In'



int uts zr d. Von costs and gen rtl overhead with ut pro-

prti nIl tner sinz i ytel s, shc t o rire

e on4 spl l for hi.

Sp cy )t the wner onorator or the other hand

t a' n r ty le along the line of sustained yield

or .n rscr. t ye pr duction over long periods of years. It

is to hF dettn d vantage that his t 1 ber produces steady
y. V at short intervals so that the revenues from his

I may flow nnt .terrupted. Unlike the nonowner he cannot

aer awy from en responsibilities and obligations once

Ii rat:rn ha aeere unprofitable # He then is rost

into. st a in increasing and perpetuating his returns per

ao V bt cy better woods practice and the adoption of lot

Vir anrrer al policies.

$usta ned yie nnnagement of naval stores strnds place

a pr m.a 'pon conservative woods practice and efficient

nnt teehiq e ad in return produces permanent land

02s vit to 9roperty owners. The widespread trend

to.rd tc1. r ow ership and the decided necessity for con-

serv t off nat r , resources in the naval stores belt

asre a :roinant future position for sustained yield

mat atpRa a In this region.
sting at ad conditions in the naval stores belt are

1. at tion to oonditions necessary for producl-

Apale ad r venues. It has been computed in the



KC~ I

Aoutheinm ores V rvey that the vreg at cai of ehip-

pblEtree Per ce in the52,O0O,QO acrenavl stores

f r st ns ar mately 17 trees. Nu erous stands cary
eon ntrti. in a cess of this svtrage but fir tie region

an a a. thLa I thought to be a fair fiure. Although

V e co r t e of trees to the acre for beat gur pros
motin to still an open question, clearly a stand well in

ex9 a 17 trees woId be called for. .rom the best

oxertmentaI data now available it appears that stocki a
eoceeh re between 100 and 200 trees-of-place* per acre will

t oe tao highest not yield.

Te neo oi n;nr -ia ram' (ci'. ) is a stand and stook

tabl or larnds Unit number 4- of the Southern Forest

3ry The fi"ures plotted are in millions of trees for

a s area of 10,0,ooo sores and the conditions pore
trayed arc qu !to representative for all the naval store.

regI a in Jeorga end Florida.

iu a is a per acre stand and stock V le developed

rm th d s presented in figure A. Note in this table
the V t ly, poor stooking of the average per acre start.

e .9 rf i of the trees are 18 inches O.B.H4 and

ver, wh ay far the greatest number of trees are under

£3 ihes r di me tar. $inee present progressive woods
ractio ro nI only trees i exce o 9 ce wood

. :,tr - o - i cte "' t hose crop tr ees o tre workedfr rein.



az abl to: ce ces1 el re t diagram

re. ly sri to ~ xl t eM une oiY oi CA vh I store

t4: It Creaeore off round or rested* Vtbr

ca .t r~ e treats heavily unti il falli U gm yiel
a> S o ra'ltions imprctical., Under auc ioteasir,'

~ro e r itI t te decided. advantage of tI e l.e so t
ep Le lorinoff the leveaed timaber In he period

o) U.j c ,vered by is lease;1 providing of course that
hev tan mean ino ete annual yields,# which assut

tion3 V, ootr usually makes.o

cci so t 'x zhad3t and liqu iaed when it still averages

the e rrg to 11 l for sawlogs and sin1,ce the pulpwood
rad. A y th l mitta is n yet in postio toasobV m

ViVb Iaelt" ere not to possess A cOmmercialT v~ ia.
c S other toris Su v y A a. o off this disc arded turpentine tt~

or 4  tt inits present 2roduction ci' 500,000 units
V.r s etMV in tr dcasanuly1800,*000 cr a,.l

o n imnres Sine this timher is rot be7 r

tet r i which iiai beel rrviously8or edf



t h e. c0 ~ ~ a llo y .l O n3. w a' " ' Z. S ~0 °?( t o t h e r h a n d t h e p ra 4c tic o f
uetari tld eentwould otter a solution to the

. r e . ty 1 . or,4 lad 'W*IIQI is raidly+W be oe of V. $

t r& on:t pro clems facoed bythe $outh

tfVe~ exisiting conditions of poor tan stockin
qn r l .t' ly shot chppn lit@ ther must onsequentl-y

A _ r a rdtion,3 oead n d crry tag Char-,e

tem I theo woods one-ratione Is the walkin,; time of t _

u. Twidely spec&c" the tr ee-o3f-place V
gr V r. .," omes V amount of workin time that must be

all1 t ) V 7_ e' aco; therefore the fewer p.-oducin
tr e tae greeter jfet be the .ost of chippin7

t hc V. e per pound. The fact tihat overhead an
c~r~ ~ to the timber are inversely proportional

c I y" Id per crop are nowt excasively re*W
& & p V 3tt 1 es per acre are osiried*

V m.I ees f hnavale stre vdery should et

rjI, workable plans# com roh:enda"ble t-o t e



pro:c)fits over presenit Ii ul A & n pra Ct!ces

. usindYield must prod e . v I s tores

aro'e V an .t.EB' price w, h will Guccea-,
fuIl' corncw te with wood naval stores, end dis-*

co rts extensive subetitu tit#

4. II d. ry reven ies rom naa storea

u V euilized completely so as to prodi 00

* 7 4 hncLcsic~iv involved in

emont must behandled in the plan so aus

to prdc tea forenamned results.

VI

kvcid Plan of Maaarjement
toI'ee the Forgoing Needs

rie V ispooe plan of menafemnrt evena eed stnd
of ii In w a sokt- per acre of 120 trees of p cc

I ~n~da * Protation of 40 years would be adopt

w 4. thintho20th year and one In the 30th year.
R. I .r chip U ~ egi In tie 30th year and continue

~annt - edtothe 0h year. The tees of place will be
r ~i, <' 7~, te40th year as B-40 foot poles, flew

V t t *ir 3 w Idbe taken care of by sorttered



-fg

to t hottentrroton.

a ~ ~ aeutl st ould be ad e4 -rootdfo

et'i t. ea sy. ,S ic freprtet o wold be"'~ at..

eff ctively obtained under a P .0. settun.

- stnd woutld befirst t e:-ed for auIVI:-'cI
work in the 20th year when they would be tl' il- aec

ton tF 200 best tress per acre. iiqualityr of

p o as well s do ircbilitz of retaire,

' Ob r should be the object of thIs prepr

toytinnr A Specin7 of approxift el

15b15 feet will leawe the daslred 200V

IThi th. inning, dve to the largeee

of slspine at 20 years, will pay for isl

:o the production of cord roodI for the turpne
tin Ikstill.

I. o parations In the 30th yen r would consist

of tw distinct activities, nerely,

Y~) a hining to 120 treres par are ar

, a.; rviaton for 'imbr tro te ctive Oran

te tie ce on the $outhern Lry



rae i tren of c to 120

tenPet, acre* Yhe trees slect e.

to be Iefl will aroapproxit tely

19 feet anart, will luwve largehaly

crwn, and no detects Gao as croo)k,

lenlafe fire scre, or evidence of

dise200 or IntIct ian etptlox1 Sze

prornIse, and post ) f 2.ndivid $1a

treiq will1 be taken 1t -~account, bu

trees equally good wt Ll, be cutta

tain desired spaci a UN relieve

produce some cash revenre, I1 adiie

tered by an efficient SIrnobut

here again we shll asssuae the t im

nings merely ny the Ir own way.

()Chipping prctice will be inaugur ted

in 30 year old stands. This woods ol)

erg tio shall consist of euppinr fll

12-0 trees per acre; tVoe trees t

carry but one fece not over 1/3 L



02 R ~f c x nr~mr

fealya advance trT will he n ce

othe trees porior to the regular ohtp'nrg

T arehothe 30th yen-,

2) Zn the 35th year the tar it cups on

ol-i ial faces whafl bedldj and tri

cti*o es"*O le of th e foll w ing g ears w ill y

2th 30 to 5 year hi .

1,r the 40hya hpigoperations in the

stnds,# which have yielded continuously or,

1 0 y e a r s, s h a l l e ns . 0 T h u p s a n d ta tee ai y l l P7dt t R :i ' r G i

:etfor tour thrift, f%91- R i'zz.rowned seed

te per acre This nwnber of' mature seed

si, e?. pa vs those cups and gutters that are
to. th Va ace byhails In accordance with

V dvo~tedwoods practice.
t knt the te tr ntont, rtfl'+3 to the
i ta season

a a upnthe, opiosite s1 o1 the tr"



tress should sfnettvely take er*e of resto&k
1n teaa in fro one to , g cye. Tr,

tre s livested in t e 40t year shou ld fIcd

a read arket as B-40 foot southern pine poles

at a stumpoas e value of approximately *.25 e oh.

Uoon failure of such a market to absorb the

ti er the trees should bring a comparable

atumoage revenue on the sawlog market,

Summary of Plan

Although at first appearance the plan seems complicated
it is actally very simnle and merely resolves itself into
the foll2wing policy. The trees are grown to an age of 40
years; two thinnings are made in the stand to secure cor act

ancing, one in the 20th year redices the stand to 200 trees
er noy and one in the 30th year further reducing it to

120 trees; chip ng begins In the 30th year and is contir-
ue for 10 year 'eriod, the trees being frontfs ced the

first $ year and backfaoed the second 5 years; woods o -
Sr t o c ase in the 40th year bnd he trees harvested as

lea, four healthy trees being left per acre to take care

of reprodtotion.

In order to !etter larley the practical application

of -e toreing lan th following example is oresented o
The ver ae number of crops worked for the entire naval



stores belt a 9.1- Therefore, assu'ing that a 1ermanant

annial roduati n from 10 crops is desired the area needed

to !ntain the )rodiotion for a 10 year period would be

' , or 833 acres* it since

a ',raqntnt rod otion from 10 crone of turpentine timber

is dasirtd tera m at be in existance three similar comw

part ets of 833 aores, each carrying timber 13 years

younger than t e predeeding compartment, i.e. an 833 acre

o rtment of 30 year slash pine, and 833 acre comartm et

of 20 ye r in, one of 10 year stook, and oie 83- rcre f

reatocPing 1nd. This the total area required for sups ott

ing a p rganant annual operation of 10 crops would be 833

sores X 4 or 3,332 acres. The woods operations of 833

sores woul be identice l with that outlined under the Ad

vocated Pana'snnt ?Thn0 . Plate is a diagramatic pree

sentition of a 10 crop sustained yield operstion c rrying

120 tre s per acre,

'n o. r toy practicing; pro:;r asive liquiuation in st ads

of naval tores timber carrying the average 17 trees per
rore would reouire an area of 5,882 acres (i.e. 17

Sery 4, r, or 8 years, deoending upon the period involved

in hi e a. In other words he would require -periodicaLly

an ara greater by vr 2,00 acres then the total area

ecessary t or d{,a 10 cr005 of turnentine annually forever.



1-n of I eS ased on sound economic orincinaI

ai nl 1A that may be expected to persist over
I ri aof t .rr Therefore it becomes of' osramount

i ot c i t.V nn policies of forest manyrement that

C inncr~I a wi a technical justifications be secured

fot advo V* b~ In arriving at the comparative

fItan,c Pl merits of one ms nag-erial policy over another,

indi1vid I po ,E rty vaues must of necessity be determined.

Tov fCilitt In the determination of these Values certain,

math nt 4 brmfla are here presented which take Into
cnsi fderatio.n the nature and amount of the anticipated r

t' no Cr he px. on erty, and the neriod of Vi., ett must

alap }e beetoe su lh retuirns are recet--ed.

2> a eVr. tion of the xpectati n 'al'Lie
lf Thr,, 3'Oi in the Naval Stores Belt

cc~ Vr sti riveipal. asset of ae rxrarnat ?borest.

buno t. :1 a r 1rtn that an a tte-ipt be }ade to assigna tre ro Itanv~1 to the soil* The capitalization of
aperaat r deIc offers a t ir m athaaE3ticalIintern

nrtVtno V. e I of revenue from for at land ; thus
.a fo2 lwi fo 3; ua+ t wed i ad , , ten -.C>atto,)n of lad



L/ /j.p70 /7/C0-

Ex,4anatIon of Symbols

Se 'he sii value under a given managerial policy of an
arra ' land capable of producing one crop of turpem-
trin timber.

Yr ~Ann al net return in dollars per crop of 10,000 faces
exclusive of taxes, land charges, and nrotection.

on a te of interest currently used in a given region.

o ttChipping lif'e in years.

' .eturn at rotation ae from 10,000 B-40 foot poles

25. stunpage.

Yer reguired to rAIse trees to w cipsLj size C

9 Enchos Od.

cost of planting one acre.

a 'umber of acres required to produce one crop of tib r.

s {.pit d ann al expensed at .op interest; i.e. if
ernn . chTrKues for irotection plus taxes are equal to
0, then E.

The meani of the above formula is quite simple, for

i WOrdS It rft at test The soil expectation value "se

under a 1ivn mane erial xdicy is equal to the c pialized

am unt of a" futur yields of "Yr" vnlue plus and additional



ret~~r~~ 2 dollr Io ic :,C I I atM a

it r. x I Mn C"a dollara arid since the capit 1-

ae ntuIxpencs needed to oprt the crolp
at t ~d I aM, the future returns must neceo serily

a d.o b4the smof as plus 'E".

is ~xct tion Value formula has, its Fgrcatest pra -

ttea p c; ti in determining the financial results

t t sy be expected to attend the adoption of a given
ma. 'ri Icy. As an ill'strstion of this patcl

iy the ec n,)mi rits of the two following hypothetct-3
pi ~~ ni~ aaat are contrasted:

;15 O f"?lan 
#1

It 1 a tiedL an area of land in the naval storae

)0 I I ~idwith slash. pie soo as to furnish one
ext ' t r, anti~~p.y r a tIbr and yjyy,, unde~yr the plan of] jyl (I} managea y .'eaAy .. r ^ 1.J±":/u W 'A. i.fot

nr ~o therota on ill be 40 years with a waiting per-

I.~ ye n In a chioping life of 10.% The trees will.

a s lar _t ad t inned as to 4ive astocking of 120 per
so int a30th ye r T eesiadrcita nd xp ss

e s b at willbea follows:



.. }n I. d.-.. ns ie' iC . (.v-. tz a0 ad tteio are

ahniaVt t-<e f2 n 30years re

-o iv y} ax as ad" 0?. to just carry their cost.

T~ ~ o il fros tV 4 acrop of tita during Its

w. e cts total net velies of ; {914.E0

E- i 'd V 3y .00

A. at beoel1clt< A:

5 t Vt~rn-rowialte vlues in the "3e"4 formula w e

.06 *Aco

-z ,at.S v1,7 5F:1

>- ffrciAo)



This I&lue of609 .te ur n p trcud

o~, 1 C- t-;el n w-re Vorthe o1 i'-reseo bx

Plan #11

a: Int ye pl.-Ann up for consideration by the op

J vo lyes Ve followinn prtoeedure. A oontinuoua

ro et i n crop of turpentine ti';ber is to begrown

On cPl 1. r i nder a plan of management which will bring
nt b2-trg10 tree per acre in the 25th year. This

V Terdue to ts inrnature condition et, 25 VO"T r11 il yt I

a r4' d muntofgum (ioe. 40 units) ovr mrc

c.l ""i-, t'"; ° ,, lif (V years) and. the estimated receipts
a en" no on a or rp basis will be a_- follows:

oai t of Aenting 83 ares efe 2 0

1 2 penee aee33'

A itsat the ages of 20 and 25 ye,?rs w'..U
o rr Vh. ir wn costs

an yi'eld from the cron of timber da'w-,

t is8ya chtip n life io 40 units of



I V rst clc-ilatitons ab t ee)/

b tA V t Va . rori te values in- tne Spame e torrut

OL> mayrt -

4 f$ 83ars flrdwe

=. /4a3ccr3 ars ordac ±. 2ace

T xa au t8 es 3tlndwe pae



tepae trtn wit b r land, would4b

dopt hey of en e nt comparable to ela I f

ad tis d w~la pln asoutlined nIa 1

S mU r ,e atWe advnntsges may be worked out

wtt hafor any combination of the Component

t e rI ovein V ela fornmla. Therefore, to the navel1

atr e_ t r w o n siusly cons iders the adoption of a
at t d a. i of management for his cut-over lands

V Ia rmal becmesindispensable.

a ,et r I. a tin of the Expectation " aluo
of1 Fore Vx 'roperty (Land an Tiraber )

in th Znv-'I t 1tores Belt

Few, If any, nval stores opIer tJorn~ wz -I eiousl

c ty r a ri w;ith non-re stoceking land will oniby be

'+., ry aIonentr~c tUCLw5! -. tryU SaS - a -r hea ,

rre 1. hin the nv< a tt 4v ~cL c 'rts well

toee V a yu,-a pine timber ranx~4ng from one up to

y z-, * riV ta of this type offer to Ve

pro~ ~ lye naIt uaoeao;n xeln potnt



nr e ty Ho ev r in or. or t c r e ly d s uale
nda~~~~~ lo rc ead en to be able t lc h

'w V. 011 al 1 o their management, the omeator''

3sVb a MI to4ct dollars end cents0 value upon thea.o

To . cii tP ivlto of Immature foresit prop

rty ~ ~ ~ ~ ~ ~~~, t t  ot-ta vbe J fr

_ _ _ _ _ _ _ _ oit/j

4ete The o at . expecttiozn v r1u unde.> o r - given
men~ ialpolicy.

r Ann nit et return In dollars per crop of'
I,*,G te0 es; exclusive of taxes,' land
c PV7OS and protection.

-- 1dmin life In years.,
r ~ .. , VS 2 qnired to raise tr~et tochpigas

P t tint' atacre~bes to yrcerp 1 -D

-~ 2~eAe of titber stand.

Pta roAtiont.fie from tinter when kaarwted a 1,000 BAG0 foot pol e s, or compare

3 p#:~ 'una exene of t'e te proT



n, 94^ g_- 'or . ^ a t+nt for Ic bnos lo or ^ o a'-, the

dv wit tt. *(-'

.';l ). >e . . ^- )nti si . t . on ."$ b.R o who se

'a lu is ifor a period at "n iminuis a plus

I' * it.3 the expeotion value of' the prot>-
rt i emr sdby an amount equal to the expects-

U i r v I 1 ut' re yields upon the land calculated411t~endofthfirst rotation* Finally, since the

to I of t above amunts Is a future value computed at
the rd of e. a is rotation,, this sum muist be discountest

taor ttn .iAnue a plus o" years at op oeroent. interest*

As hs beetn 'previously Stated this "Fe(a< foriula

it vTenon it tstun stands of .ibr In order to

ax te th r t  ? 1 d determination of suc t-,oprt va "'s

¢t Alt~I ih srliied algebraic equivalent of t. e
: (I ,f...{, Is is )rosented.:

~';t~ t I a ;ae to Us na z.- T Ana, of t.



A r oto Ii~lusr~to at the application of the

~ e() ~ormua i plain dolarsand cents value upnon

th t x ofI tur t~eris ttordin the folloin

x )xi a r is ine ed in the po bl it ies ottered

by t d. yid mnagemsent and is considering the purr-

C at 1 3 ra 20 year old slash pine adequately

t I 'l t ~t2~n<acre Inthe 3th

-In, 7- ').Y~} _r ; tm th stand attains-
, h«. .to rr 'v .:) t,' r d L> f 't

r " estoc 7. in Awd 40 t via ~~c ~ t e thi

hecnnta ver 'e of 7000 per year from his gum, thnt

tlst a.eon the trees ofplace will be # 12 iapi4.'ree 'u.ne . .

teat~~. isi a at x e,enses consisting of txssdpoeto
vi nt, -to 42. for his crop of timber* Seeking sc

p i a p EWEi te -e i e no a i u to otter for the 100 acres and still

~taT% 'iI £I aS return on the capital he invest-

~~~~~y~~- tttt th abvdtoin the *tve(a)tI formuJla

he. oj = ,u e4 ±c 'o * ."t - ar § y+y, '< .5w " w Cq C '



()0c(/c 6 't/ f sota)

( -- ( jo -7cRc g

(. 207 (zi/

6 q. 7/3

'2O i ~ maximum rmoun t taheo oporrtor

shap-.14 be whit to pay for 100 acres of timber if he

wishes his money invested to earn at the comrxound rate of

ecessprily the true expectation value of a forest prop

ert o n lolated by any correc pre~sent worth method, wi. L

v ry wit' the following factors:o

1. Durato of waiting periods.

21 '4 " chinpir g lire.

3. tockin of trees of place per acre.

4. Annual yields per acre and per croep.

5.~ ~ An Iex ea (taxes and protection).



6 roduction costs per unit.

7. rket value net' unit.

8. ate of interest demanded.

1rfly enou h the progr saive naval stores operaw

tor be on r zt intere ted in those of the above factors

over v-ich he has a de;-ree of direct control. Therefore,

jud ing V e homparative merits of contra sting management

plane for his property he should become expecially crit-

ical of the considerations they make for; (1) character

a d duration of economic life, (2) stocking of trees of

Plae ner acre, and (3) yields anticipated per acre and

per crop. Prefer bly, in arriving at the financial merits

oP vartou's plans of management he should ake use of so e

type of hi hly flexible formula such as the "Be" or "Fe(a"

formulae here presented.

VIZ'

Prodection Costs and Net Roturnx
as Influeed by Stand Stockings
of {.i pable Trees ner Acre.

An outaa ding cost factor which has attracted the

attention of bV ft w oper- tors in the naval stores terri-



tory is that of at od density. Yields of gum per tree

and or cron have low, o1ai ed consid rable tnte re t, but

yields nor acre have be n ven but slight recognition.

An o).rator cont e rting sustained yield, however, will

do weli to give st desity per Pore serious consider-

atioo d As ,ao be 3 ointed out, he will find it to his

decide advantQ e to maintain maximum stockings and con-

aequent hih yields nor acre, for in so doing he is able

to rterially red ce his production, carrying, and over-

head chares.

The acconp nying is a tab ilar statement of per crop

prod ction costs and returns supplied to the author by

r, C.. Coulter, of the Florida Forest Service. The

coparative oroduction costs in the table, bring out

ffrectively the reduction in net returns that may be

exnected with a redution in crop* trees per acre.

' Cro- trees are those currently worked for oleoreain.



Summary: ofrod clog Cot'

P isod a. ee evr 2 ye r

ye '~ . n

Cost tg A ynrs

An n~e lato . .

Int ect s v le annua

4

*

*Y

. , (wso
-1.5

.90_ $390

(57""5)
4 315450

*

*

*

a

52.60
234,0v
165*00
31*0

65. 00
50*00
7.50

315.00
120.00
10000

20.0
10.000

2Q5QN0Q-

165*00

%0.0

7.50

28000
10300
30.0
245.00
20 tQ3.
15. 03
3.00

42® 60
178.0o

31 
.00 

T-)(app)

65,0

262.0
80 ,09
60.00

245.0

100
"740

Tot.21 1,865.30 tl,708.30 41,616.30

lv, " . -ltel. at 5 D 20,900*00 2000.a00 2,000*00

Total cons

ProfIt (ner Oro-))

(dx. w ~r ntnelire)

2 134. 70 J?)1 20 383.2

666 166

1.*75

83

4',1

s r r t'lv op- trn will proba~bly be i1-
o--at ve ngtion, t omlte analysis for the tabular
aots, as deter~in ed by Arote, been Included In



T j5jc e cresta a th t I very ely

appro oh the 17 treca per acre aver ge at and conditiona

tou d to exist throu out the naval stores terr tory by the

S utharm For at Survey. Teretore, production costs s set

up on the t e hould asproxi to average costs per acre

encount ed by the nay I tores industry. On the other

d ata n:retrn as indierted for the 120 cup xer

oe t n ld a indicntive of vnlues that may be en-

count red from re- oted yield properties with effective

tire rotectio

In order to or anize the data in the Production Cost

Table for comoaring managerial policies, which involve cone

terating de rees of stocking, table was prepared. This

art tral production cost table varies only in that annual

expens a for taxe. and protection have been withdrawn as a

prduction coat in order to facilitte the substitution of

v-lues in ta* e ad *Fe(a)" Formulae. Also the 8 % oh rge

asin t the aver, c pital investment was eonsidered higa

d w. radioed t 6 * and an annual production of 45 units

ha. n ri1 erted, which figure more closely approaches the

46.6 .n t aver&e as determined for the State of &eor'La

b t a th n Fora stry Survey.



ro uction ~ t 3$
( xci sive at protection sit" t x~~z)

Cost oth Ind

Coo't a3 W n i

r~~~ I ryer

4 4 4 a a a r
4 .00

4 4

* a

4 4

.4

S

a
4

*

4

*

4

a

a
4

a

4

4

a

a

a o

234.00

31.03

50,00

7.50
120.0,,)
245.20
200.*0
20*00

20 Faces

16 5 . 33

26.,5

7.50

245,2
200.03

10®.30
7 o .0

41335 80

a

4R

iS

aI

a
C4

0

a
*

S

a
4

4

&

41

ar

0!

O

S

4

a

9

S

4

S

Total costs

ver-: e- I o cto per crop on both stoektnsee45 units

$2250..

at r tionand taxesq)

et rt~ n ax Vlof atctual
o t o cfd, xes ad

Pr t Cn sie . .ax , .- .

umb eras, itrod per crop
ver~ Ia tntigs nr acre

del ± cP ~

2 $225O~

w I. 5&t62
4 703.70

* 453.70

s2.250.3

914.2

664.2 4

*663 scres
2 .70

Annu coot at tire protection . 50.00

;3 acrs

13s0

22.13

.4(o

tnaicot tto 11$, per evre 73426-
Totalc es t x a ad protection

t123.26

Ccpia llze d volt e of ta xes
,~o

cu±Q QfO-tu. o'2. t2 ' .to oo



In the or ceedin revised table severl entres may

be deservi of ace explanation. The n l 4 xpenseo

for f r p otactio and taxe have been c italized at
annm I exosnss

,5 untae et by t e tfllowing processt .0~5~

Th±s Iives a a cpita4 Su the interest from which at 5#

:ill y usi charge indefinitely and will in addition

atr t a oper4tor the capital sum at any time he

wi d t - :conti ue his activities. For discussion

of actul pr t c rio chrgeo as found in the table, the

re" a r Jerred to Appendix A. Annual taxes have been

o Ic I td at o l1 per acre which, according to recent

V x t fro the Southern Forest Ex )eriment 6tation, IS

Vh avera a annual general property tax levied against

Vi sri d* in the naval stores belt of Georgia and Fl ri a,

In nu tig an aver ,e market valu5 ci' 65O,3O for a unit of

naval stores, Caonsiderable criticism amy be justly expects *

iowev1 ' this iv an item that cannot possibly modify the

uzv. ip ' upon Ach the OSo" and "Fe(a)" formulae ar'

S y giv n value which is thought to be in keeping

witi _r A ari conditions may be aubrtituted in the

o IculIo ii4tout altering the equity of the valuati

In i x w I be found land assezssment values
a V rev nu ) 2r sore for cutover end for ti be: S.
I n a c untie in the Florid nnV.l rtores section
and 6 count as in the Georgia belt.



etcods a outlineX

i0O.* _1 ti %f %& n "ea" turnsOban
an ti Dre of $tand Density.

the n celityof the "Se"t and "Fe (a) " formulae In
ariv atf th cjopaqrative financial. merits of one plza

of ap eit veranother, the following Illustrative

isla are offere ,d. In each instpice production costs

anheun ave been taken from table ; the, asump-

tionbein ad tht such tabular values will be iden-w

ticl with taoee allowed for under the mans g;6e ent plane

here )O~td

it ~~mtr'aoi.of t" Vlne

>1 ( .4 & e eterrmination of a soil expectation value

fory a zan ett lan which prov id es for the

In lyltfl cot ..- p .J"er ae
2. tack ig of 15 0111 rv le trees pe

ar in the"30th yeer.
3. hppin beins arn30th year.,

4.h'p ngs life - lo years.



awr- e e

yam. F t t o;te

p (z, p ,7

A -(c)

t..the tnbuls values t see t.9bl

=

70J. + ,?,c

X110.9 5/3 7 L--I -o0 -- J3s2

e~~~ 199 o6r' 666 acres or a loss of agorox-

4 n (: ) t, v inoL o ,peion value

~e nt plan which diAfora from

o ti. ri+ ort.mu~r



tt a r a v td4e dzto.- ' 4:.. ,> .. .3 at e 4f b:

f~btt 

inth t t ulathet 
ulx Ia star

,>rt r aat 350per acre.

m4~ ~it 3ts9 fop3srsio appriaterca

Thus Vp a sL ue o se forfuabless sow dreidedhI

tion a a pI ser rovdin te lrdand efws con



C s I A Comparison of'0a)V u

Gt n a to oopr& the fi"'n nil menit of

ritr t ts teej~fomula anagement plane (Al)

an O eeil be oiie so that instead of deal-

V1w wtbitlnt.,Ce - with 10 year old stands of

sto. e. en by apnlicantion of the "~F )H" fbrmula

we ~ °n r iyarivet the financial merits that may

ex t :_- to acmny managerial nolicies which pos

duce1c stands of apposing densities; such a oompnritson

Ia n Vi )Thdeterminrtion of' a forest expectation-

value for a 10 year old stand of pins

where the plan of management includes tht

Cofla-lwing itemut

I.Reduction -~ obtained naturally
at no cost.

2.Stookin of 15 chippeble trees per
sore in the 39t'i year.

3. Cippin begino 3-70th year.
4. hipping life -- 10 years.

15.* Annual yield per cro~p - -45 units.,
6. Sotatio~ tu _ 43 years.

SUPins .l tiznr i of crcn trees
*25 each.



"Fe~s~) 4 Atue dtrnd, 'by useo of Vi e foc

Q 0p o C -E

Tb :t tu V v os fon n vl

tr~e ~orets,4 we get:

- (%70o Z) tC1 7 t-o)§ J~o f

rthe 15

/
-2/64Q~~~~~~J o3 /0/o)(. sS//c)

C7 ,aj ,79/ 2c(/.9
- 2/44I

(c//c. yti- y- 4 ccoj/ 0 29) -2

(C= -A95 for (66 aeres, or ;-.62 sc~ce

P1u dn e d tor nation of forest expectation

v for'a1 year od stand where the planr

t a a licto ofti formula ao page



V S t 120 e t. blet trace ter or e re proe

zr~~; for th >d nth12) fruaweot0'>1 - {4 v ( /~" t, 9(tO +/

1l (i =-+*277315 for 33 socres, or 4r 23.60 per acre.

eronounoe:7d advrntase of timber management which

pr n vi a r ful8tocked stands becomes clerrly evident,

fro'~~~~~ V hv ntmtclcmarion. *Therea, 15 tree

per re end reresntsa #420.03 per crop loss tothe op to* as o120 cippable trees per acre show
V a r~tWorth of42373.0 per orm ; this

su en VhSV bot-h tands tetreated as sustained yield

~ eti~* Ten he er ropvalue of 2,373.09 is



redtc to n cnl S'rtflvl t86i

root rv nsees e tr tie m#ofe y auesi

td fns ar outlined nd aded for their

l~Jttn viu a have b0 w .ite nt the

r 4 L u it eent, It has been attempted In these three

t1al to oocr th Present worth of naval stores pron-

ertie o o r tdon sustained yield niarisg conparabi

to thec _ eM on l e artr_0 this report, carrying the average

stn atog w i: a° i; th those advocating 120 trees per acres.

th e mehd farriving at the fi1gures found in the

Siontu als were Identical with those eX-
plu ne d i l et ii on pages * and a Annual prop**

k tr , howev = r, were figured at *25 per acre wlhichl

rte~~ t eptlzed annual exoenees (iLee 1&) for the

15 StIr't 330#00, and those of tie 120 tr e

ate nO o :),Q h figures in these three tables

ar '. "t qi Inoet inamuch as they show very dis-

tinotlv ~ ~ f t en Lexottion values of navel stores

oroert wih () thep increase in stan stcigpr are,

(4 t Y eM crs nyeld per crop, (3)thinraei

age af ox ting s ti ndss, and (4) the decret so In interest
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de aded fto Lnvstd copiti.

It beco en of e naid rrble practicI interest to com-

pare a f of the t bular extectation values of 120 tree

per ore ands found in the 6% series with current mar-

ket values of cc ar ble land in the naval stores belt

Figures aplied by the Savannah Real Estate Board, of

avannah, syorris, lace a seling price of * 5.00 per

acre unon cutover land of a character suitable for gro -

ing #lash pine, and 8.00 per acre upon restocking p1 e

lands. The 7.24 of the table favorably compares

with the actual 5.00 sale price; while per acre expect

tion values ranging from # 17.00 to * 37.00 seem to indi-

oate that an y excellent opportunities for profitably

managing the l.o land are being at present overlooked.

X

Presentation of a ?resent Worth Formula
for Liqfldeation Operations

The education of naval storms opertore to t af -ai-

t ges tht will follow the adoption of sustained yield

oractice may be expected to require a considerable period

of ti e. Therefore the majority of producers, for some

ti6 e at Is.at, ill no doubt remain nonowner-operators

enr ing on th ir activities of progressive liquidation



it 1. be to the f' ts - ty'- 'oer

to o. able to tV y o) ) rrt o t-e h y al.

ize t e highest net return from his leased timber. vith

this al in mind it has been attempted to work out a

formula which will indicate, by means of a present worth

vatVe, the most advantageous point for him to cease woods

opertionl in any given stand. Annurl yields, under his

plan of oper:tion, start at a maximum and fail gradually

through a period of years to a minimum below which he

finds it unprofitable to work the timber. A valuation

formula developed at the University of Michigan, to give

the present worth of a decreasing tax series was eas:iLy

'odified to fit the requirements of te nrvnl stores

operator. The resulting formula for obtainin the present

worth of anticinated future returns from a liquidating

oper tion in turpentine timber follows.

;;j/ o jK.Ck/ 7 c V (KcO c--C

Where.

P.. -Preent worth 7er crop of liquidation opera
ation chipoing ov'r "o years.

0 -~ Nu-.r of years in current operations
Y win tial net yields in dollars above an accept-

his mirtm exAiusi e of 4 , r) rotectL an
oher es.



t j - tpund viue of a rie of
deceasne nnal incomes. ( b-

V insb I ram prepared Tables in
~athe' liann.gement of American
For ta).

Y tintus aceepta his net yield
- Annual 2rotectiOn charges

rate of interest desired.

he saning of the above formula is quite easily

Vutnt words for it states as follows: the present

worth of Vhe rturns from a crop of lersed timber is

equsl to the discounted value of the sum of a series

of decr easing annu net yields which start at "Y" dol

tar in a period of "c" years, when interest is figured

at or percent, annu protection at *a* dollas, and

the lease costs 0L' must be expended for the timber.

oat turoentine operstors who ler se ti tber have a

f ir knowl&Ae of the minimum net gum yield for which

they csn af ord to work a crop of timber. Likewise

Vsy h av a fair knowledge, from nest experience, of

the a r xim a yields they can expect from a crop of

virgin' fac . Also exnerince and recent research activ-

ities h' pinted out to them the fact that the prodac-

ti a life of tur entine timber can be prolonged by con-

serrtiv e hi, in practice, although initial yields

* Vir in f ea re those betn worked for t' a first
ye r.



tneosrvativs hipon may bereduced oaewht. to

problem V en erises ae ao which procedure Woul 4'be V a

a o d i' Ic r one iinane fely for the nonowner-operator

to r lion: ( ) to be content with slightly reduced

mnittIa yi Ida, chip his leased timber over a long per-

tad at yra, and benefit from low annual lease charges;

or () obt in hi h initial yields, chip for a short per-

tad, and P y Vhe eanseq' ent high lease premiums demanded

when auch prtetice is the known intention of the oper-

By ubstttuti n all the available date, as discused

in the trededi jaragraph, in the apso as formula, the

opertatr as determine the prasent value represented by

o ch AltomaViva ltitudating plan he may have under con-

aid r Vie aI arly, after performing such a compara-

tive an 1 ysis at r turns, he should adopt that plan of

proce dwe whih Sivan him the highest precent worth.

Xl

S erion t inancial Returns Obtainable
unwr toli es of Progressive Liquidation with

th e eturns ffrm Sustatned Yield Properties

rA rgI naval atones !proper y such as out-

linedon a e annot hold its 0 Wn ftnanctally



againmt lO-cron lIq 17 ting oper tions then intenaive

practt. forestry ir producers can never expect

wideaprerd adoption. It therefore becomes af greet

moment to indic Vs the financial returns that may be

exaected to attend adoption of each o the three oppos-

ing tyne of oper tions: first, annual returns from

liqld tion a trAtions in 15 face-per-acre t Iber;

secon, annual returns from liquidation in 60 tncee-

per-acre etande; and last, annual returns from a 10

crop sustained yield operation in 120 tree-per-acre

ti r.

Ttrougbout the following calculations production

costs and returns were obtained from table 2:, page

for the two liquidating operations, and froa teble f
na e , for the sustained yield property.

Pr senta tion of annual returns from a 10-crop

( 4 o eration following a plan of progressive liqui-

ttion in f aceoper.acre timber.

r of land required for annual production of 10 croa

6667 aer

Annual net 1. cos per crop of turpentine tit:er-< 135,03

3rr 1 traps or timber (i.e. 10 x f135)

lJ50.3~.



C"1NVrtr re V cec of V.: b *nrr

p oesto 10 crops of virgin, .. 15l a ce-

t he a ry 6or 10 years.

r t~t~ of annual retu rns from 1 C 'o

(B) persionfollwina plan, of progressive 1iqui-

dation in 60 face-per-scre timber.

~r o Ia re~lre for annual production of' 10 orc -

totnt ~r trnsare those calculated for 40 unit crwa

an r ableIL *Such a plan presupposes access

to 10 roneaat virgin 60-face tiber every 6 or

Th' Intnt oft anniual ret' ra from &1l-crop

uet4 I led y old fre t property which operp tea

tn er a pl of maneen I dentical to that out-

i on g f' this report.

Ar ~ ~ ~ ~ rie itqie ~tin annual- production of 10 creOpt

333o



* a I pe e per crop for taxes and proteotlo- 33.75.

ToV t - l n et returns from sustained yield propertya

It. oY si vent from thes e caleulttons that
tie, si stt o yiel property, with Its provisions for
hi st de V"y, iOs in a more favornble economic

a i ta eihr of the liquidation operat Ions.
ro a,0 ¢e l5do liquidating operations'

o )fl yA a nt rIt retuvn of 01,35O. and

3 re jspectively, the sustained yield property proe
duced an nua net revenue of 5,290. In addition to
t in nis advantage enjoyed by the reg-

wal t ma rl soe roerty, it also maintains certain
tee~~ ic a' sa advantages. Both of the liquidae

ret, rioicly at 6or 10 year intervals in
o : to pe L to t F tte' annual l1a'crop yis.

* niIo. no 7asy hre been calculated with a 4.25
be ex tl eon rv t i then t nc av'{eagel per sore xt.

t{ xe eCn ti 0 only 11 or tie't > ytb
ti e ou i 

.txpr etSt tiens



ot zr 3 ti~vr;

ti b .t u i nd rei-using forest soil, a Is done

unC Ino od for the ssts,1iedj yieldarp

ert, ~e bo ~oblems incurred. by the liquid t ing

a~~ruti a 11mte, rd vatly Increg°ned land

rev; r'~d -zat rindustrial and social stntijlty

T r a;I *01o it ed yield management in tie newsx

sto; blt h d >e the regulation of i'orezt poperty

so w Vr~ gt it- w- %A 'rouo continuously a given croppage
of rp 'ti V. b runon the Same unit areas of' lands

.. OP i1 torest ret are ail4 in

ohai "cA _bnfits -Essociated. with any other



4aThews very aptly ow. up the list of dvt ues for

oust i. d yield production foret t rly alLght modifiR

c o 2. naed to adapt Ia list to the benefits to

be fd in t naval stores industry:

Technical Advants es

1. T e est b1ishment of permanent market con-

nections and business good will.

2. Tha a thlishment of a permanent, skillfull,

and contented labor force which does not have

to be eriodically increased or decreased.

3. The development of permanent financial con-

nectiona which permit financing of the neces-

sery business transactions at low interest

r tea.

4. The reduction of physical equipment to the

miniu in relation to total output of pro

duct over a oeriod of years.

om te utilization of chipped timber and

provioions for securing restocking of cut

a -Gentill AC &rnse %Vcohaia ~and Financial advane
s y b fourd discussed for regulated timber

pro Vti n fore.4 in ?;th~ewa' ~"Management of Amer-
ioc'n rst



tom- F, n7 ri "v r, toow,

w* ~m i.i in the dire'~t co'-t if On~ertion

.oe Wit of production.

2,Pred- etlon In enerril production c sts with

ac na queft rise In the net vralue per unit

roduction.

3. edotonof total involtnz:t 1,, tyrsicel

ei'T ,t exit for cny f1ixed ,srerennt outs d-i.t o

4* rdtinin t~hbcr capitol for eny fixed

mane toutput.

%4 lmn ton of the depletion charge necese

toe by 'nrogreseive liquidation; since under

suntsined Ileld mansgement the tinter capitI

IS ktintactf by growth.o

6. , .t intereat rctee obtinsble In business trans

~t i# r o Te. nM'teb l t3..R

CCC Z$. '-VsL~t<UwW~u

be 2 io C mor rmo thr 9 h t L r-)orto



enCPSIQ ideed . nde 2 P ne t4 e ?e< f-i U t as

stA It votio .st t; 'Qi?1C be

e.. . i ed tp ta V. i~ev s~ t~ as'. dvca pa attend + nfA l pe rYt

a ont a a; it the navel stores industry In

gew ert en7 c itslf a ioh beeft by choosing to

owanoff reg7resive liquijd tion In preferenc>

to ;Vn o' w t', ane yield tanagement.k

An ccuzrate .ethod for the Deterinat ion
of ee se Values

The failure of a ler e number of tirberlvnd owners

yl.{ Id m1 Y~e'etwl ee2 mgny tproclwcen i ; ti-te ranks

o ~~n -onr~ ornfor onme perto' of t l e. Like-

w e~ 1 o ~ e O V and4 of ndivi >wal 1t1tive,
n. r t. bn e,1 up' - 'te regiMated timber prop-

"ter. °F, w, A ,tndt prevent any very r"'Apd shift-

Vr_ pr vrt thue ofturpentine o-,er tors.o

su t d y . 3 eM re 1 s in s the L nava etren rA.'+industry



o~~~~ ~~~ 'n -ltn n~csnot)o h

co . that t, aRs dTber, winl cotinue to

. tr rn I -z prouctio for some tine to come,

t ' ect J:... ees" then becoiea deserving of

doe ; ;°c ecf L,, ees hsve beensu'
ft n . eL the past two decades. *in cot r a-

in t on o the e Lee has remained,0 even uip to the

ax' nt clay, -n arbitrary process by wich the lessor

tf frs hi tmber at whatever figure he feels the

L. e r nb naee to nay The process of' bargaining

lv. e~ m ~ mlnretiees, current in the Industry,

onat th. = e p t f h timber lessor a 7ridlese7 4

to t a thqeevils hpve been, (1) Radically

n~ t' irt lrse heres from season to sason~end

(4 t l.u t of neval stores markets as

o ogt t t realize immediate returns from

h w.cS. t b r t trrct .a

Saaeof soe ace tefoetf or

V. d, t. r- 4 f feir lease values should be

ap- xa '1.th the: progressive timbere-owner and

t, tE L't ro i. - i a Wi rWoe tr ior the bettment



1 ch >rv ct-e . n.aityu it ea -
rofni 4to t e optrtor an yet, does ao ,Analize

V j~ ur~ t. ct.itia of the titber-irower.t

nly i' ~so aform of mutually beneficXiCL leasin6

n: IA ii _3, . storss industry, under its prosqe

.A t > method for nrrivinwg at recuru te lease

vI as 3o 1offer a sound basis for taxation v nd woyld

_4 ott oter forestry DrZ etiece. 24m-ie tvx sssenta

ar tS Py brueiod uvon the ability of land to create an
troa ePz accui-te determination of lease revenues

brl a 'A more accurate property valuation.*

%e' £fO6e ~ derived from lease revenues, would in

ir a vn county. I teaw I'e for c ',, ry practice woula

I . a vt lIwud offer the timber-grower every incen-

ti tnces peretuate his land inco'nes by
e{n ofpeo ce plans of mnegement.

w{'. at _ e, hee edo vocted by te 'ritod ae



r 0 ost ort~- of 1e

t ad rrve a a ir tu~t we value

fr t rc after ded,,,cting from the mer!et value of
It .. b.+ ne n ary expendttures iuol'rre In it

ec7t t.h 't 3 Cw. J w h fsv r they have p t ne d . oend bo -

o at' o te r : si Iloity, the basic princinals of'

r, is i _.in those methods should ft't furtt er

y 7&Ir i r~Iin the nnvrl1 stores indunptry a

no fl ~r 1< ardent of Vh0 naval slamr opflre

stris In wokr capital* rath - r than in fixed cap-

V'al.. y Oh %vrrn :vthod0 was choen In orefCoronce

it.I~fu : ~ rccsrriy ted .:In pro-
duets as items of direct costs.

* A F rxgd C pta-Pnds invested inoet sir nses
S :r eqt Iprnent.

An ) fgr fo rft ai~ riskt ?-vinst the

t:~~ari nh t to aA. the wor1Cng oepitai.



t. mber follows:

I oat o woods opera tions per crop.

. & co__ _t of disilng or rfi rvj. lo, per crop

°w r, proceaninc or selling per cr .p.

tr . n In int words this formula state:? z the

" z st .- ;pe f ; rven cron off turpentine t Liher is

2t ti az i ct vale of the nv 1 ©trc produoLt

t'v ° r l , I sa a def inite percentage or iargin of

t : =s i 9,wo "a. uc _a w orking capxtal c onsists of th

ll. wiw items cost of woods operation, refining

:o an i data aeded for putting this uctiod of

r: a ia toaplicrtion are average per orop

-ut n en t . Racti.cafly all. producers maintain

co r t . fo A }w .t' rt, p. Th rf 'or; ,;, °C , ..̂  y rr vi t



fair lease values for any given stand of timber merely

involves substituting the production costs incurred by

the average operator in the "Appraisal Formula' and

solving for "X". To practically illustrate the sim-

plicity of this proceedure let us assume that a fair

per-crop lease figure is desired for two radically dif-

ferent properties: One carries stands of 15 round trees

per acre, and the other, stands of 120 round trees per

acre. Referring to table -i- for average production

costs in the two stands we find the following items:

Annual Per Crop Production Costs

Wood Costs:

Cost of hanging and
raising cups . . .

Cost of chipping
and pulling . . .

Cost of dipping
and scraping

Cost of hauling
dip and scrape

Cost of boiling
and cleaning cups

15-Face Timber 120-Face Timber

. . . .0

. . . .

. . . .

. . . .0

* 52.60

315.00

120.00

100.00

* 42.60

262.50

80.00

60.00

. . . . 10.00 7.00



Co st of ine te

CJostofurvio .

oa0't of a Ifr
pprotection .

* S * 4 A

3100s s aS

17.0

31.0o

13.000 0 w 50*00

Ct ofi reru'
labor-

1t997*60 ,r749*1l

til opr3 in *3 .9 . 0 245.«20 $245.20

insuranc

252.70 y 252. 70

tiigor w prkt
$20000 0200.00

usi de reel tien of
1 5.00 16500

n~ulradoino45 units
of . nvl sor es _2 540.00 ........ <2,0250. 0



etc-u «r proN _n. Tf V and. risk we can then+ solve fo r the puTer

crop lese vat' s of ech stand bySubstituting the

apni r nte values in the .formula. Solvirng first for
the l5te17oet we get:

X= - 120 loso

X= r 50 -1938.36

x=: °x 4r.rcro orj Q" jprfoe.

oolving next for the 120-tree property in the
same ae r we get:

X.,,= 22;r s?50 -(1.*20) x ( 749 .F10±+252.*70+ 2300-o 5)

X= 250 A1*a) x(1366.80)

= 2250 ~.6~J

_per crop, or ~Qjper rece.e

Thu-so by m-zea-ns of the "Appraisal Formula" we have

to ly it rately arrived at fair lease charges for

tur entini pivelegjes. Needless to say the lease val -

ues o dter ed lll vrr from year to year and from

one .d.c, 1ity to a-nother with those variations enco+4aunte-r.,,



in the tallowin ars:

* rk t veluep at products

* Product ion coasts at v rious opera tors

3. r rgin demanded by operators for profit and

4. b ds of gum per crop

5. Str 4 densities per acre.

It , worthy of mention that lease values per tree

(or tlce) s d rt mined for the 15-fece property, in the

preceeding eo ul-tions, chech very favorrbly with pres-

ent annual lease fees paid for comnT jl - :r T

only Is f s ees approaching $.06 r f co, Ci2 rmixedi

tor the 120-f ce prouerty, are those demanded for work

in -t on the National Forrests in Flori, b . revr,

t w extensive at nds of workable nnvcl stares tiabor

o n show stock ina st 120 our trees per acre. It is

not at I u xILely that when such well stocked strnda

can be a ered by timber-growers they will bring in

Ia so tees of .36, or better, per face.



Fire aos AporaisAes for t e Saa I Acres tiegion

Fire is the one outst& ding men oe confronted by.

all t rpentine producers. The high inflammability of

ed ti.er virtually insures heavy, if not conete

losses in physical equiptment* whenever uncontrolled

fir enters the stand. The naval stores opersrtor has

long reccgnized the ability of fire to rob him over

night f *is o'pital and )lant; consequently he has

taker v ionu steps to protect his t4mber. For many

y-rs has nrotected his woods by "Raking and

Durni Jg * under more or less controlled conditions

1urt1 winter months. -ecently a large number of

opersars hve entered their stands in "T.P.O.t**"

SI 41u )t et Incl'des ticter as well s cups 1
gutters, berrsls, g-)ns, ect.

'4 kt a A ni is e protective measure in whio"
t - litter and debris r! rvked awag frr the base
orf the tre and then a 1ght surfse fre Is run
throu h he woods.

T.i . is tie ponulor abreviation for Tiber Pro-
t otive Or aniation, which cooperrtive orgsnie-
tisn offer very effective fire protectF-.n service
t low rates; funds being supplied on a 50-50

b ala by the federril government under the Clark
?cNevy Acts.



units and are a e ring protection tfro t e facili-

ti a of Thwed ft c- xr= ake and organized detection anad

sunression torea. Anual expenditures per c.op fOr

pr. teeM n by the '>aking and Burning" method :nay vary

enywhere tto 240. to %ts4, while proteotion unider

T.?.Q." units vary between 1.06 and 0.15 per acre.

Thorn thse f urea it cnn readily be seen that fire

not only threatens oo:iplete dissolution of the opera-

tor's forest capital but in addition necessitzAtes his

making co-=ar tively large annual expenditures in pro-

tective measures.

4enerally spe Aing, flatwood' a fires in stands of

mat, re tirber,where turpentining is not in effect, are

not of a serious character. They usually occur as in-

tentionally set surface fires, in the late winiter or

earl' erring months, and do little damage to large

thick-barked nines. However, once chipning b-gins in

a stand the entire picture changes. trudations of

highly inflam able urn from the wounded trees cover

the M 1p ntire races and drip down into the cups upon

the woods floor. The entire woods then becomes like

a U ",er box waiti to be ignited by the first well

directid =fare t

ILmattire atnd of pine, unlike mature unchipped



.t.n dq nrq R < Y urcapt ble to high fired mae.

tL An th hvy 1 -k possessed by the mature trees,

and vi thr t U e in close proximity to the

gr ud surfce, the young trees are unable to with-

stand the onauming heat developed by the surfnce*

fir * The ant exceedingly poor stockin, of pine

sts44 in the naval stores belt is almost directly

tr"ceable to losses from the periodic surfrce fires

'r t have be n permitted to sweep over immature stands.

Clsc ny it a timberland-owner des tree well-stocked

nine stands for either private chipning or leasing, ho

mst ade stely protect his timber from fire.

Vires in the naval stores region do not originate

of their own v -liton. Those factors responsible for

the actual no-ception of fires are termed "Risks '.

tat of thass risks in the naval stores belt are

n and " mh ryt . 'O the two, man with his in-

dif : rene and carelesness plays the major role.

Edaca ton at Vie eneral populance is doing much to

* rAs etote ert is not meant to include longleaf
m e still in the grass stage(1-10 years) which

are very r,i t at to surface fires.



curb man' ear ass rb Aire. However, to seoure

ad qu to' suport nd oooperatIorn aInst fire will re-

quirs a v ry c niderdlle period of' Ui e. Fletwood's

fIrs, until. such univeral oopertion is seourad,

ny be expected to cause heavy annual losses to tiin

fr operty in enernl, rd to navel stor.s timber

in prticulav.

It app are cuite evident that the progressive

pnerar cannot afford to postpone the adoption of

sustaied yeld practice until the present fire men-

ace is elim ated. On the other hand, neither can he

eaw lonely afford to embark upon plans of intensive

for at mans a eat until he has some assurance that

n incident I fire will not wipe out his entire cap-

iries ach as courts of law are created for the

av . rpose of protecting man's rights, the oper-

sar a ould logically look to them tar a solution

to his proIIon. Zn most states of the Union, individ-

ual ,who P,&U oiouly, or through negligence,- allow

fire to enter the woods at anothercan be held law-

uly row s le for any loss of property which that



fire causes. Many tiaberland-owners have taken advan-

tage of such protective laws and have successfully

pressed legal court claims for recovery of damages.

In order to press litigation for justifiable losses,

However, the defendent must be prepared to correctly

evaluate his fire damage. Necessarily, such valuation

should be based upon sound financial calculations

which do not permit of any personal sentiment. Apprais-

al methods which meet these requirements are easily

developed as "Present Worth" formulae, similar in

character to those presented earlier in this report

for evaluating forest properties.

Appraisal of Damage in Immature Timber

Although immature naval stores timber has a very

negligable market value it may, never the less, possess

a very considerable expectation value. As Chapman*

states: "The element of time elapsing between the dam-

age and the realization of profits does not dismiss

the consideration of these profits, providing they are

* Excerpt from H.H. Chapman's Forest Valuation, p. 120,
New York, 1915.



Th i wl tomit is of fted, an an equitdlgle means

of m iigrl rg in immture' naI stores

at 't w~ e nat r rerodution may b' dependedu-

on t " r-0oTk he bur

'teeprsis loss value r'r cror ~ tnr

no iruetl net yt&L C.1.3 Z'%. t i~<Ai
n ritA.loed

*Oe ntees nte (usually 6%)

n- Yer efore ohippit size Is attained
.. l:r ent g of the stand

- rtctnated net revenu from final utilie

zation of orop trees

ty IVE1Z* annual expenses for taxes and



Illustr tion:

It ma b aasum thata crop otL imtzre alas pine

in so th astorr t eorgit is being administered at a

co t o tOO. anuaLly with the expectation that it

will come into bearing in the 30th year. The pesent

opere tor anticiat a he can chip this crop for an B

ye-r 1eriod and ean realize annually a net return

from zUL of #8Q.; in addition he proposes to sell

his rep trees in the 38th year for a stumpage crice

of 45 ,a e The crop attains the aS0 of 15 years

w en c reless neighboring cotton farmer permits a

b fh tire to et out of control and enter te pine

°t n where it completely destroys the crop of trees.

The ti b rAnd.-owner desiring to evalueto his loss,
aa pin I inary step in initiating civil action, so-

Icts the aire to a appraisal formula whion he applies

'zle f . yboa

V~iu 0 ySar

p- G years

d-- 8 years



#trde xi npoed to me from cdjaconit ares ot

Y6 -

.0 occ/.6-/)Y /.s-oc

- 72xcssey$~o

a. rere 121.3 becomes the amount of damage
an eedbyv V eA eladowe because of the fire

nIt a V, - sum which should bedemanded in lit isa

tdr



- r 1 lo D in Imct e 'iibe IUZstn

of t Vt h r z ltrnel need trees were iot resent,

n ~orr¢e. rg for artificial reeoeknr would

bec >e ne rye 'uha cost can very e<8U bei

h Ile t, the ormfla by merely adding the required

p1 tin xp itreor "O~ which makes the formula

Cn~llt of pantin on pae, or s araoe

d troy b ' ie sothat, natural reproduction

so pa aof this report.



ditor'whe wo 'dhe afir elsEr- for the tiberlan&-

C~e~ly i ildmerely mes augmenttng hispev

j74 sl R. t reire 3 Pos (ae by the cost ofplant

i ~ ~ ~ ~ a - c ~.M~,The predetermined loss was

crlw t 0 m. to a 421.34; ost of planting 3 sores

leoo x~ 5&,or #290#50; erd his tot 1. claim

s d or: °tre )e f20l2O0, providies he is certain
net r~lrrtringcannot be depended un)on.

Los AprI4 for Ltm e 8te n rt wVt

tw iint tan of Immature timber, the
suta ad:il o a will have stands of mature

V r ft timer which are currently yielding himt

an inc a rm um. Therefore, it beoe qa l

por V t t he hul be1 ale to correctly determine
anY ir lrsnries soch stands. may incurr., To quickly

°n3 r l ri at t'ae~ values reprenented by

yi C bt ncqiatsbta e ft



I. iis r tt er ai M sP 
e.a c.c

fin eo r otio when de, lig w vith currnl yielding
._ V e. Wi t '" f.rul o .. k'; n pge i mwh

at 7-i 1, lfe. .wver, s ince the timber may hve been
or~~~~ a p e o er rior to the fire, the

re 'i retain._ must not enter into the valuation
r: t~t Ine TIs Item is taken care of In the fol-p

1 . n!, , CruV by the Insertion of *x whic h stainds
r rnbr &years ohip-An hies pro(,eeded in the

p fatn a at ',time ofburn in tcn 8 of
o I '- gyarn;l itea stand wich hs be

cli j 1 5 years at the time the fire losis
o rs wif have an tx' of 5 years.

or Va manig o symbolsc found in this formula
0 t Sreot



Illu Vt ion.

no or nine timbe s~r'n~

y i fnaval stores aa vhv, t)Vo3Lta

aoai~i enters the stand and covpetel

d pt Vi, Vt er 0 ° oept forconeentratted dritte
0 ,. id . !ihe owner fe he Is Justly entitled

t~ f~ ~m or his losseb the responsible party

aive s ,M, a u f t e at~t o inc Ne4%O annual expense charge, to be s

Nt rhrafo um for an year

Ne irtun from: ro tres harvested.
aft~ C) yes ofch nrg

(&4 )xl~oo) S..,. .,. 2,500.00

F. t d by aturl seeing o drift

3 ,i,0 . t rate car tdered fir f.or i n
u r : 5 k *'mrI*.. 06

* V o.hworking unit of ti ber in
~alit ae rmz~lgywhich has no definite

also V n~x a ore to the general toyno raphy
*:~ t V.% ext. -ple, an el n%3Bted strip

re ; : ei. a creek-bed would be



_JAaal o we e

/0-0

1-zgfi -c (-/Y4 -O

/r :*s n tetibrwi/w

11 ~ ~ 2 ,44592*07

pro0d tShe~z +ibrln opino

I. .)/

pr t2S- 7St ,t4'ccocl,,k P tz4#.,a .



Ic A Teed trea in ntre timber zmay

to~ psri 9 orisfla which Provide2> for ;the rem*

I a me of the coat of planting, the burns This

a~ci ~i~ anoldrt ionmerely Involves the introe"

'ntin l tlgchargers "On" In the formula on

The tossAppraisal" formula for matulre

C-A

re aes ~ryto produce I crop of' mature

ti o f Vna ymb-,ols i nvolved In thisr} r l a p ne of this report.



TIitts 4

i~ the~r c e iillustretion (see page )

uYr wy thu o .. let' elyW, destroys the "drittis of

~e4t~. th~ area covered by th" co wais 30

cr ei exet whe , vailue did the stand represent

to V twn rth timei of the fird*

tim4te astie only condition altered 1a the pre-

0 _ a )nt destrt'ction of rcStodkixr.- facile

it' zs t a lx question io readily ens Bered by macrea s-

1- e, aTea loss of45.928.OO0* by$2000(.e. 830 x
.. 3' ga) whch is the expenditure necessary to restock

C brn Te totul lose ;uiffered by the timberland-

o ~ r Vt ypothetica l Illustration would then be

,X -0plus2.0 or 06,2O8,00.

nS1uvir on--q



Conclusions

(1) The dual nature of returns from turpentine timber

indicates that naval stores properties are highly

applicable to sustained yield management.

(2) A very favorable reduction in both production

charges and effective land area can be obtained

with regulated forest properties carrying well

stoeked stands of pine timber.

(3) Decided financial advantages can be shown for

sustained yield properties when compared with

currently operated liquidating units.

(4) Equitable lease values can be determined by means

of recognized appraisal methods, which values are

in keeping with present charges for leasing rights.

(5) Immature naval stores timber, when pre-concieved

plans for its future utilization are in evidence,
scan be shown to posses very definite monetary

values. Fire-loss damages, based upon such values,

have ell-founded financ-i1 jst1iication.



APPENDIX

"A"

DETAILED PRODUCTION COSTS

FOR STANDS OF VARIOUS DEN'SITIES

Courtesy C .H.Coulter
Florida Forest Service



Costs of Producting Naval Mores Per Crop
Working 15 Cups per acre, 60 Cups per acre,

and 120 Cups per acre

The average number of cups or faces per acre worked

under average conditions is approximately 15. Some few

close-grown, old file stands or sme slash ponds have many more,

but when averaged with the scattered timber on the hills or in.

the flatwoods, are greatly reduced. How do the land investment,

operating costs, supervision and taxes compare with this scattered

15-cup timber, with stands 60-cups per acre, and with stands 120

cups per acre?

These scattered stands - 15 cups per acre - are the

result of destructive logging, natural reproduction and periodic

burning. Denser stands at present occur only in patches but are

easily possible over large areas with planting and fire protection

or with fire protection and simple management. Landowner-operators

will grow timber only when they realize the value of it.

Costs of producting naval stores per crop are listed

for 15 cups per acre, 60 cups per acre, and 120
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o will rc!on thne am per crop ea

4. V o_ ntuter of oua per acre.
AnoA Depreciation 4t. 96 O

tains 3.~nantennoe31.00

investment a- 8"% 55.00

Rain as those on page 45 florlda
:pva Stores0 Costs per erp n

"e 1, ct a-, er sere areat will no doubt be protected
1n -o old v y by nking and burning, The 60 cups per

'neo A h 120 cr 3 per acre are Lire cont4 rl B t"ui;
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Th-e t ~ semat 12! r nd 15 # ner acre resioect*-

.S $g hk and burnins are betwee g40.0 and
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,/1 3. vmt n cnr'eo
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