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INTRODUCTION

In 1938 the United States Forest Service completed a
report entitled "Timber Management and Financial Plans for
the Goodman Working Circle."™ It was prepared with the co-
operation of Mr. R. B. Goodman, president of the Goodman
Lumber Company.

Briefly, this report presénted five separate plans
of management for consideration with regard to 151 ,910 acres
of mixed hardwood forests in northern Wisconsin, and con-
sidered specifically 24,093 acres of virgin timber, arem
A, and 17,515 acres, area B, that had been selectively cut
from 1926 to 1936, Three of the five plans were sustained
yield plans and two were liquidation plans. Of the sus-
tained yiéld plans, the plan entitled, A Selective Cutting

' ined Operati f Timber and M ith the
,'t Equal the A Growth Ten Years Hence, showed the
largest net return and present worth value. This plan did
not show a net return or present worth value greater than
the plan entitled, Clear Cutting and Liguidation in Ten
Zgggg. It did, however, show a return on the investment
of 6% which is probably as good a return as éan be realized
in any business today over a period of years.

The recommendation by the Forest Service with regard

to these two areas was that the Goodman Company convert to
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the selective cutting and sustained operation plan. Their
further proposals were to cut on area A from 1936 to 1946,
then to cut on area B from 1946 to 1956. In 1956 the com-
pany should then return to Area A and cut until 1966, At
.this time the two areas would be combined into a single
management unit operated on a 20 year cutting cycle.

After intensive study of this report, it is believed
that a better plan of management could have been proposed
for the 24,093 acre tract; one that would have given a
greater net return and present worth value from the first
cut and which would have left a stand that shows possibil
ities of a greater volume cut in the more valuable size
classes at the beginning of the next cutting cycle. Such a
plan should then, when put on a financial basis, show a
greater present worth value than the Forest Service's best
sustained yield plan.

This paper attempts a critical analysis of the Forest
Service plan by comparing the results of that plan with the
results of the one composed herein. No alterations have
been made in the basic data presented in the Goodman Report.
They serve as a foundation of both planse.

Part I of the paper contains those tables and schedules
necessary to show the cuts and returns when the 24,093 acres
are managed under the Forest Service's best sustained yield
plan., Some tables were lifted directly from the Goodman
Report. Only the pertinent portions of other tables are
presented as many of the tables contain data that are not
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necessary to use in the analysis. Each table is preceded
by explanatory data where necessarye.

Part II contains those tables and schedules necessary
to show cuts and returns when the 24,093 acres are managed
under the alternative plan. For ease in comparison of
tables of the proposed plan with the Forest Service plan,
the tables in both parts will have the same number and those
in Part II will also have a letter added to the number.

For example, in Part I, Table I is the Stand and Stock
Table of the 24,093 acres showing the average stocking of
all timber combined on a cut and leave basis. Table IA

in part II is the same table showlng the average stocking of
all timber combined on a cut and leave basls as proposed by
the alternate plan. These tables also carry explanatory
data,

Part III presents a discussion of both plans and the
conclusions that can be drawn from the material presented
in Parts I and II.

The writer expresses hils appreclation to Professor D.
M. Matthews of the School of Forestry & Conservation of the
University of Michigan for the use of some materials in his
text, Management of American Forests, and for his helpfull.
suggestions in the preparation and organization of this
paper. The writer is further indebted to his fellow stu-
dents for their helpful criticisms and discussion of this

problem while the work was 1in progress.
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TABLE I

Table I represents the Stand and Stock Table of the
24,093 acres, showing the average stocking of all sawtimber
combined. This table shows the timber recommended to be cut,
and left, separately. In the Report, the Forest Service
explains, ﬂqharacteristics of the stands and species involved
indicate the individual tree selection method to be the most
desiréble silvicultural system of cutting," and further, '"the
all age character of the virgin stands will be retained by
selective cuttinge~=--this is accomplished by cutting trees in
all age classes and of all diameters on the basis of their

present condition and environment."



TABIE I

STOCK AND STAND TABLE
REMAINING UNCUT SAW

e es as oe

Volumes in
24,093 Acres
Sugariiasple; E. Hemlock Y, Birch Basswood Elm RedMaple
tNos,ofsNet No.ofsNet Ho.of sNet Noe.ofsNet No.ofsFet  No.ofiNet
DBH;TreessVol.s Trees;Vol.; TreessVol.; Trees;Vol.y TreesgVol.: TreessVol.
PROPOSED
10: .Q2: t  1.39: 2561 «09: 2 #03: 1 «08; s
18y L,303 143 1,063 43 29 103 «15: 8 063 3; «02: 1.
14s .24: 203 «92¢: T3 «60: 41; «063 6s +052 53 «063 4
163 .593 78% «5ls 59 o773 81ls J14s 203 o033 43 053 63
18: 1,023 196 .51s 881 «87s 1293 e17s 35 +08s 153 +06: 10
203 1,023 261 «37: 893 «543 109 o133 36 «08s 203 03 T
223 #4823 260¢ o343 104: o463 126: @ +20¢ 683 «08s 27: «02: 6
243 L7T1ls 268 o433 1691 «33s 1153 o153 62: +19: 85: s :
86: ,483 218 27 131: 183 763 «1ls 533 «12: 63s s
28; L11l3 58: 293 1683 <081 40: «063 343 = .05; 333 . s
30 0078 44 oll: 75 «02: 1l: «0bs 34: «053 393 $ $
32: .03 &2 <033 2383  ,08s 12: «02s 153 «03s 27 s
34: 023 163 02y 16¢ 3 $ s 3 023 20 I
Potalb.43 1456 6.&5 1068 4025 752 1,27 37 86 341 24 34
N PROPOSED
2348,653 $ 2341 s 4402 1 3.30% 3 4,633 s 2,403
4s 9467 s 6.9732 : 26704 $ 1.863 s 1,983 s o843
63 4.38% ] 84,05 ] 2e463% 3 «90% s l.14s ] e 30
8: 2.51% g  7.78% s 1.86% $ 693 s o744 % «183
Total65.21 25.14 11,04 6,75 : B.72
103 2.843 653 6,033 12l; 2,213 443 398 9 «90s 213 «153 3
12: 2,283 1223 4.09s 1923 8,153 88 «bls 28% «963 52: <053 &:
14s 2,193 221 30103 2853 1.9233 1563 o428 403 +66s 653 «11l: 9:
16: 1,763 289 1,673 230 1.463 184s «48s 643 D63 78 «02s 3
18: 1.85; 308s 1,043 2203 «81ls 1463 «29s 63 «30: 60 s :
20: o753 248s «263 783 «30g¢ T4 «223 653 oB4s 673 ] t
22: o39¢ 163 123 473 093 313 063 223 «09: 333 s $
244 $ 3 3 K 02¢ 93 028 9 3 $ s ¢

Totalll.40 1416 16,31 1173 8,96 732 2,383 300 3.71 376 33 17

NetCut
and s
Deave; 16,83 267L 20.5612206  13.21;1484 5,603 672 4.56; 717 <573 51




{FOR THE AVERAGE ACRR
IMTMERER TYPES COMBINED

WBoard Feet
;oodma.n Report-1936
§ Northern Northern Black snd
4 Ash W. Cedar Balsam White Pine W, Spruce Aspen Total
Fo.ofsNet ¢ FoeofsNet s Ho.of3sNet : No.oftNet : No.ofsNet sNo.of sNet sNo.ofsNet
TreessVole.; TreessVol.s; Trees;Vol.;Trees;Vol,;TreessVol.
:ﬂL‘ GUL 2 —
L s $ 1,40 5 17 1 .62 3 6 3 s : 063 13 406 31 : 3.685 53
F3 o053 3 3 2416 5 41 ¢ o442 11 ¢ W02 1 t W1l s 6 3 J12 3 4 3 44773 145
8 01110 : 1e74 s 75 3 06 58 3Tt 03 s 3 1 083 93 409 3 6 313 4.04: 255
B «0Bs 7 ¢ o472 $ Bl 3 408 3 6 ¢ 02 : 3 3 .06 310 3 02 s 2 3 3.04: 327
s 03: 6 3 57 3 50 3 s : H 1 <07 3 18 3 s s 3.38: 547
13 s s <35 3 59 3 3 $ 402 3 7 3 L0563 17 3 s t 2.59: 595
s s s 09 s 17 3 3 : s $ s s s 1 2.01: 608
K : t 03 s 7 s : s 2 s s : 1 1,843 706
H : 1 023 5 s H s : : s : s 1.183 546
s s H s H H $ H s s s H t  «59: 333
s 3 s 3 ] ] t 02 2 s : s t 323 283
¢ : s H 3 H s | s s : t +1%: 98
gs 3 $ I | s 3«02 325 3 s $ 3 3 o065 77
o233 26 3 T.08 3312 3 1,20 8 86 3 13 359 3 .43 3 61 3 28 3 13 327.65:4513
. IRAVE
1 757s 110,63 $29.61 3 $ 3 1 «96 t 18 :1122,51
13 1.56% t 8.23 3 113.33 : t 12 t <42 t «06 ¢ s 51.58
13. 663 s 781 3 3 6,37 3 s 06 s <18 3 ] H 31 33469
st o653 s 5,74 3 3 2463 3 3 <08 3 3 o443 3 02 3 3 23.61
10,443 132041 $ 1510_9_&3 3 gis_ $ s 2,00 3 «26 3 8231.59
t o34313 1 4,19 ¢ 59 5 W78 3 8 s 412 314 1 2l s 3 1 : 18,263 350
'3 36324 t t o133 T3 06 312 1 233 13 8 s 12,32;:560
K 119 1 1,56 s 84 5 402 s 13 .15 314 3 .18 3 20 3 t 1 9.83: 866
1 173 9 3 71 & 36 3 s 3 06 310 s .06 s 10 3 $ + 6,3% 898
'3 4053 9 3 .26 3 81 s 3 t 06 315 : s : 1 3.803 817
s t & 053¢ B3 s t 06 318 : s s s+ 1.82g 550
4 s $ H 3 H $ 02 39 $ 3 % : o773 3056
3 s 3 3 $ H 3 02 313 3 3 3 3 06 31
E 1.02 656 6,77 155 93 12 54 85 .68 46 , 52,98 34377

T 1.26,91 ;15,85 1467 ; 2.18; 38 67 1.11; 107 .26;

35590 ;6690

8063



TABLE II

Table II has been drawn up from Table I and shows: the
Stand and Stock Table of the average acre by diameter classes
only, with the addition of columns showing the proposed cut

and leave and Basal Area in square feet by diameter classes.



TABLE II

STAND AND STOCK TABIE - 24,093 ACRES
1936

_Proposed Cut 3 _Proposed lLeave

Noe0f : Be Auy 3 Volume s Noe.of 3+ Volume s Noe.of s Volume

DBH 3 Trees § Sqe Fto s ftebeme 3 Trees ;3 ft.beme 3 Trees 3 ft.bom,
' s

10 ; 21.94 3+ 11.94 s 403 1 3.68 3 53 18,26 3 3B
12 3 17,09 3 13,48 3 705 3 4.77 s 145 1232 & 560
14 3 13,67 ¢ 14.60 ¢ 1121 3 4.04 s 255 ' 9.63 1 866
16+ 9.36 3 13,08 : 1226 3 3,041 327 Y oea2 : 898
18 3 7,18 3 12,69 s 1364 5.58 3 547 ' 560 s 817
20 5 4.41 3 9.63 1145 : 2,59 : 595 ’ 1.82 s 550
223 2,78 3 Te33 3 915 3 2.0 608 - : 305
2 4.20 15 s 2014 3 4,14 3 1983 ’ 06 3 31
Totals 80,63 98,430 8890 27,65 4513 52,98 4377

The totsl basal area cut per acre was 46,68 square feet, leaving

& basal ares of 51,62 aquare feet in the residual stand.



IABLE III

Table III represents the Stock and Stand Table for
the average acre of the 24,093 acres in 1957 or time of the
next cut. Ten percent of the trees of the residual stand have
been deducted to allow for mortality and the volumes have
been projected twénty years into the future in the following
manner: If the 8 inch diameter class tree would grow to
become 11 inches in 20 years, the number of 8 inch trees
today would be multiplied by the volume of an 11 inch tree.
This calcﬁlation gives the volume of the present 8 inch trees
20 years hencé. |

" This volume increase is based on an average growth
rate of about 0.1l5 inches per year. "“This assumption was
made necessary due to the lack of more intensive information,™
the report states, "but preliminary studies on this point
indicate the increase in diameter by inches is remarkably

close for all diameter classes after selective cutting."
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MBIE 111

970CK ATD STAND TABLE FOR THE AVERAGE ACRE

PBOPOSBD SEIECTIVELY CUT smns-ao mms Hmm'

l'olmn 1n Board rut :
84,095 sores Goedman Raport-omas

. Sugamaple B, Hemlock Y, Biroh  DBasswood
‘DBH ; Nos.ofi¥et : THoe.ofsNet No.of:nct ' Na.ot;m{

Estimateﬁ Stggg

xevﬂftmt

= — |

' No.ofsNet

s Trees;Vol. . i,

' "0 1 7.003 238 § 1.67; B7 s 621 55 1 o671y 19 § o163

10 s 2.563 205 3 5,485 591 ¢  1.99; 100 357 34 3 8l 49 3 W14y
18 s 2,003 870 ¢ 3.683 423 1 1.943 176 o463 71 s 8635 89 3 L05,
.14 3 1.971 404 § 2.793 502 3 1,735 239 1 383 B4 1 59: 89 ! 3103 !
16 3 '1.58; 4583 1.50¢: 390 s 1.,31¢ @52°¢ 38y 117 «50s 105 ¢ _008:" '

18 3 -1.13: 424 941 529 § - JT31 197 1 - o265 102 1 WB71 79 N
20 % +683 309 3 233 106 s oR71 97 3 b'ah 89 3 .223‘,' 86 3 - iy
© A8 3. 853 192 «1ls 66 3 081 371 . .05 30 3 «08; 48 3 -

24 I TR W $ 3 +02¢ 11 3 . L08; 143 SR I

s Y 1 "I U SR A SN K’ )

Totals 81,68 :

%
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'TABLE III--Continued

‘,,,v
IR

 Ash -
m.ofmot ’
: l'» !!'GGSzVOl.‘ -

' .59:;» a9 ¢

3R AT
W05 144

Total .
f‘ﬁp@f‘“t

5
3

o LSS
T8 . 41644551039

84671502
3 506"31‘11

s 5.45;1165
1 1.65; 726
3

3

seuzs| ”

. oo a0 a6 00 20 00 . 0] v

1,51 158 11.26 457 3.21 99 .56 158 1.01 128 .02 68.91;8136

00 A0 OO0 B 90 #6 06 4.
'y
e
1 A0 R
. o v: ‘m< -44, ' ) "14“
oo %0 20 20 80 oo ee. 06 W8
os oo o0 Ne an._ O 4 e pe

: _‘a‘nl.,;,__ ;

o 111.09,1288
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Table IV has been drawn up from Table III and shows’_

:tthe Stand and Stock‘Table of the average acre by diameter
':,elasses only.‘ The additional columns show ‘Basal Area in
"7'square feet by diameter classes and the estimated DBH in

20 years.

The Forest Service states that a 50% cut or a vol-:'

ume of 4,221 ft., b. m. can be made on this stand. ot

- Note that the total Basal Area is 83 30 square feet.
This is a reduction of 15.00 square ‘feet per acre. over .
"_the original stand that carried 98 3 square: feet of Basal

'Area.

X e
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STAND AXD STOCK TABLE OF AVERAGE ACRE
. 24,093 ACRES ~ 20 YRARS HENCE.

' e Volume
DBH - No.of vk Be Ao » ftgb.n.

Est. )
DBH

 Today _TPrees Sqe Pty - 20 yrs.
-8 s 'm.2 ¢ 1805 f 636

10 s+ 16445 3 15,19 3 1039 -
12 4 11,09 + 13,60 - 3 1283

14 ¢ 8.67 3 '1‘5;6’8"' S 1502

16 s -. ‘\'50.67’ 4 11.18° ' y 1411 v:. ‘

W 5 1,65 4 876 v s

22 4 .69 b 2,35 32 b
A - 06 2t as

1
15

15

17

Total 68,97 9330 8136



| Schedule I 1s the tabulated results of the dry lumber
- values per acre of trees by species and diameters, and the
»ff total cost per acre by species as derived by the Forest
. M Service. : The difference between the values per acre and |
e cost of production per acre is the gross realization per acre 7
t‘ 11(before taxes and depletion.) " : : |
# These figures for ‘each species were derived in the

[ﬁfsame manner as those in Form III, Part II. See explanatory
%ﬁ”f?'data to Form IIL. IR

R




24

26
28
50

. .32

TN

s BBL.70

7 10"up

" Gost.

10" upy | 44.88 ¢

1.8
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SCHEDULE I-Continued -

N.White  Balsam  N.White ~ Grpd
dsh s Cedar ¢ Pir ¢ Pine ¢ ruce en ¢ taJ.
g SR T : S s ' P '
981 ‘ 081 H +06 . 005 : 8 3.55 3 10
s H N T S D
a2 1.87 .49 .08 27 . 46y o 8283 1R
8 3 8 ' s e
36 517 .13 .18 038 - .28 1 10.56 ¢ 14 .
o _ : t 3 : : o ;
S S ' : s PR p
28 1.86 o R 21.67 :‘ 28
s s : : B N N
.77 .36 62ty a2
s = ’i : s . 3 ) . : :'" ' ’ . - Mw,
.59 ‘ R 1 25,093 82
s . T e : ‘ 1T : SRR
«25 ‘ N ' 29.98 L
s ' : s : s ’ )
.19 : ,91 ;86
s 13 H H I o y
s =*15.56 : &8
: $ : : : R '
1.06 : 9. 55 . 30
H s s : 3 .
, b 436 52
: : $ : s

L9098 1B53 1 1,18 1 3.25 3 B4R 1 47 3 135.59:

961 1202 ¢ 1.9 s 177 s 2.28 1 445 s L3BEs

GROS§ REALIZATION PER ACRE 42,26
(Before ‘Paxes and mpletion) .



R

‘:«wn;;sscxmnm I
o Schedule II shows the net income per MBM before land
Y and timber taXes and forestry expenses are ‘deducted. .The , |
’ . "Source of - Data' column shows how the figures 1n column two

-were derived. The figu.res for taxes, social security, etc.
are taken directly from pages of the Report,, hence Where
'Report'} appears it means that the data came from a table

in the Report which does not appear. in this paper..
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- SOEEDULE 1t

Derivation of Ngit ‘Income pér MBM

Before Lend ani Timber Taxes ani Porestry
Bxpenses are d.edmted. :

e

Source of
Data

de

B.

D
- B

?‘q;‘
Go

B,

1.
3
- Ke
L
'
N.

0"
P

- Qe
R
8.

Uo
Ve

W,

X.
Y.
Ze

Total Value removeéd P,‘.’" aoro ; 3

Cost of Productim

Gross realization ‘on Lﬁnﬁer per uord
'Volwne-m.tll scale ar :d:m .

Increased revenue per a.oro

Total grass reslization per a
Charge for depletion of s twmps 0

DA
e

($6.50 x Vol. cut per acre, 1og soa.le)
Fet realization per agTes e

(before azy taxes)

Total net income béfore taxes’
Less taxes on land and timber ,
Less social seturity snd qxcise tax’
Totel net taxable inoomo B a

Pedersl norml tax

State normal tax

State surtax (1/6 of norml tax)
Tot al fedaral gnd sta.tq tms .
Total income after incoms and stoci taxes

}‘.’Eotal met incoms 1ess

2% state tax.

Adjustod and undistributed mt 1ncome
Federal tex on capital tax

;l,l(ao

-on djividends or net cash dividends -
availsbel to stockkholders

Total net income per MBM, log sca.le :
Total net income per acre. e
Annugl taxes on land and. timbor
Porestry end mrld.zg expense .
Tot al annugl charge '
Charge per MEE, log scale TR
Ah. Net incoms per MEE before land and
“timber taxes and forestry expense a'e

deduéAted.

......'.I.“..“....““”“““““““““”“““..,K”‘“““”

8 3185 5 Schadule 1

42,26 4 A-B "
5,239 ¢ Report
058 ‘ %‘.50— x D
; ,65‘.84 1+ 9F%R
$ '
B L
36, 51 : FeG
.87, 958 ¢ Hx 2409 acres
15,000 , Report
11 610 , 3% of $378,000
61"793 g. I"' J md.K
8,109 ; 184 ot L
53',684 T
1,200 ; 0.1 x .%1,aoo,ooo
3,708 , s% of L :
618 ; 1/6 of'P
13,635 ; ¥ 40+ P4 Q
ﬁ’lmﬁ . L- k '
H | ‘ .
N .
47,195 , 8- 24
17.74 ; U x Volumbe cut 1.8.
15,000 , J above
8,040 , 12,000 MBI x $ 67
23,040 , W¢ X
P
5.8 , U ¢} 2
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 SOHEDWE 11
- TOTAL REVENUE AN]) omxmzm COSTS FER M, MILL SCALR .

Tota.l revenue per aore I.mnher only . 3185.59
Increaae. mvonug dme’ to vamw: ' SRR
50 peru x. s,.pss f's.,' : 83,58

. W‘g"‘j, ]
Rcvomm per M, 11'111 Scslo: ; S SR S LR TR ”."74 PENMLES
$aos.17 . 5,259 SN R $29.93

Pelling amd buem:g i '-“f:; e L $ 2.6
Siciddirg “and awﬁnpitgg L 1.
Loadirg and unloadlrg ~ < .7
: mnung (Opera:bion mdmmem) B . 5.48
‘ . Toﬁﬂ SRR - $8+87

' Supervision - ,wods WOrE ’ . - $ 0.5¢
Woods - general expense : «80
I-‘ereater's salary and expeme _ . 67 . .
: Total el |

!otal 1ogg1ng cos Log Soale $10.58

Overrmn 2t 16.1%, tharefore T
' Tot&l 1ogging eost M:lll Scalo o o $ .11

QPoraM.!E ooats Per u, m.u Sosle | | | 25,66
Grose realization per M $14.27



:ascHEDULE;Iv_ '

.i‘ Schedule v shows the results of the financial
rhcalculations in determining the present worth. values of the
jfirst cycle and all subsequent cycles.' The figures used

to develop item L, Total net realization annually, are

- taken from Schedule 1T Total revenue -pex. M and total

hk?:'i'current operating costs per M were derived in Schedule III;mﬁ"ﬁtf
. The following explanation relates how the Forest ‘;; oy

; “Service determined the present worth value of the future
‘*.'fincomes under their best sustained yield plan It is | k:
.\ﬂquoted directly from the Goodman Report: R

"The present worth values are determined on the basis
VW";ﬁfof a risk-free rate of interest of 3 per- cent and also on 4

'ffnfthe rate of interest indicated by discount for hazard of

”~Uf30 per cent.:1~~_ B SF i
v It is believed that a 3 per<cent risk-free rate of

s _interest 1}? conservative. The results obtained by using

':t4 per cent as. the basic rate of interest would not differ

‘ [_radically from those obtained. Governments bonds, for

*fexample, have earned 3 to 4 percent annually over the course‘?p

;of ‘the last 50 years, and it does not seem likely that
‘present economic conditions will alter these earnings for
fﬁ[some time in the future.

If the business of holding and cutting timber and

=




o annual net realizations. ff

| a2
of'manufacturing 1umberihad no‘hazards the values indicated
under the'3 per-centjrate wouid be reliable. ‘To allow for'k"
the actual hazards of operation some provision must be made
- for risk. In an attempt to reach a reasonable discount for
| these hazards the follcwing risks are listed and an effort

" made to appraise how much each might affect the average

Accuracy of timber estimate i -1

| 0%
- Losses from fire, insects and disease - 1
-~ Possible changes in cost of 1ogging ’ -
- and milling . . S - 2

Possible increase in,taxes Lo - 2

" Average fluctuation of markets S

and prices L e L 18
T G S S . 30%

| When one attempts to appraise the present value of ]
future incomes, it is necessary to make use of present worth
factors._ If for example, one Wishes to arrive at the v
present value of ten annual payments of $1 each to be re-
iceived during the next 10 years,’one can consult present
- worth ‘tables in text books on valuation and find that these
"ten future payments are worth $8 53, if 3 per cent is assumed-

'as a safe rate of interest‘ In other words, $8 53 would,}

*'»3if now placed in a bank or investment yielding 3 per cent

_Sd,annually, produce enough interest to increase the value of j-
'}tythe original deposit in 10 years to a sum that équals the
ten annual payments and interest on them during the same
,iperiod. ) | . v | RS « ,
| Since 1t was decided that this°plan has an average
annual hazard of about 30 per cent of the net realization, the

present worth values have been determined by~using'the ratea



L f 3,.,i0f interest indicated in Grimes and Craige's curves on o
rf'l';is‘-fi;iPage 152 of their book "Principles Of Valuation._; Thesa 5? ?;
x g j9:rcurves indicate the rate of interest that one should use to |
jllfhisecure a specific factor of safety (the complement of discount

Lr<wf0r hazard secured bY subtracting the latter from 100) in
:ﬁ'?fﬁfianalyzing present worth values. If the present worth of
'ﬁ'h‘ten ‘annual payments of $l 1s $8‘53 at 3 per cent and |
N "$8.11 at 4 per cent the factor of safety between these twoiff‘ i
;Qi;f;.appraisals of value is obtained bY dividing the value of .
"4f§sif{the Lower by that of the nigher ‘value as f°11°WS‘ ”‘ A

38 11 = .95 or. 95% f ctor of safety L
'r5‘534 . (%QQ%Y- 95? - 5% discount. for hazard);,q‘a'

Grim@zfand Craige GXPreSS their factors of safety in

:;;;decimals ;”as '95 for 95 per cent shown above. To take the
,‘;g»ﬂten annuai PaYments of 81 each and learn What rate of
interest should be used to allow;%“

discount of 30 per cent

*ngbr‘hazard (or factor of safety of 70 per cent) the follow.gj;]

"f}ié%igﬁ Take the Value shown by the safe rate of l
terest (3 ger ‘cent) and multiply it by the factor
53 X -70 = §5. 97-;'“

ﬁ;ﬁ_gggg : Refer to’ Table Ix (Page 235) of Grimes and

. Craige, &nf'see what rate of interest would indicate
.. the closest value to $5.97 in ten Years. This will
"~”g'be found to be 11 per cent. - y g ,

»fThird 3 Refer to the curve for factor of safety of
. 70 on Page 152 of Grimes and Craige, and it will be -
-~ .found that it also indieates 11 per cent for a ten<
_Yyear period. ‘Under .Table IX the present worth -~ = ;
" factor under 11 ‘'per cent indicates $5.98 as the value.i\
. of ten annual payments of $1 each when the factor of
[”safety is about .70._4\ e A Sl e

_r:of safety:

: . o - i The first two steps indicate how the curves are built




243'
up, the third step is all that is necessary now to deter-
| mine the rates that should be used to- secure values in
: 1ine with a factor of safety of .70. In the manner in-
dicated by the third step the rates of interest were obtained
and new present worth factors secured from Table IX, page
235, of Grimes and Craige. -
| This detailed explanation is shown, to give the
foundation for the use - of the present worth factors shown

in the plan. In this plan the following ractors are used:

: compound 1nterest”annuity‘valuation formula

Using 3% as’a Using rate of interest

No. of -f%f risk-free rate . ~"windlcated by Grimes &

Years , 's“;;: s . ¢ ‘rai,e}curves;hazard
10 o o 8 530 | ~ 5.889 (11%)

_perpetnityp . 3% capitaliza-ﬁ‘ ; 3.9 capitaliZation rate

tion rate

Discount Factors for Single Payments |
v COmpound'interest deferment valuation}formula)'

nking Fund Factor: e B o |
10 © o .087231

20 T 037216
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The Present Worth Facters for series of Equa]. Annual
,Payments were identified in the manner as doscribed above
‘with the exception of the 3.9% capitalization rates in
perpetuity when allowing a discount for hagzard of 30%.

It is bel:!.eved that this figure is in error. The
Vtactor is based on the eompound interest annuity premize,
| and when the time is perpetu:lty,» :l_t can be calculated by |
the fellowing formulat IR

| Factor of saf;ty = Risk g;g rate of :_Igtgzegj
| discomt Tor hasards

or F8 = og!

By substitutim in this fermuh ef the lmm valuas we
can solve for .op, the capital:lut:lon rete in perpotuity
when allewing a discount fer hazard of 39%.

= 100% - 30f = 70%
Risk free rate of mterest = .03 ;
| Therefore 70 = 403 v and
%P
.70 x .o.p." = +03 whereby
oD = .03 or
~op = 4.3%

This correction necessitated recalculating the
financial oalcuiatiens in Schedule IV from item R through
item U to get values that can be compared with the alternate
plan proposed herein,

These new values are shown on page 27, in Schedule IV,
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~Selective Gutting and_ $ustaimd Ogarption of g@er and Mi1l

Basic Dg_t_g

E A, Amul Out - 13, ,952 mm, mu soals.

12, 000 m, log. scalw o
In this plan it is raconunendhd tha.t 1,6’?4 m of tm anual out. .
. be purchased amua.lly. SOVl Uy TR ‘

b

B B, Preaent Volwo - 308 838 MM, logscalo

G Period of conversion ‘ho mstaimd yie],d - 10 yem

e Net R'turns Duri

eriod of Oo  , 

D, !Eotal revemie per m, a.11 pro@.ueta f ws.az mi1l scale

B motal eurrent ope rating costs peru 25,66 % . n

F. Gross realizatiOn per ¥ (D-E)  Jue.2? '=,'  "

Ge '.t.‘otal annual gross rea.lization for period. of 10 years ‘ A
before depletion, depreciation end income -taxes (A xP) - $196,810
~Less coet of purchases stumpage of 1,674 B _ e TET

at an assumed cost of $6.50 perM lcg aoala. LR 10,881
 H. Federal and state 1noane md ca.pital stk ta.xee. 2 $ 13,638
1. Soocial Seonrity tax. | e B | 11,160
Jo ,Batim‘bad Iosses from obsolesoema, eto. R 4,000
K. Total reductiona of a.nnual gross raaliution (H,I J) ‘ 8,795
L. fotal met reelization mma.lly. I e 189,134
Present Worth Val _of All Future Net B ‘ | '\ , |
" Using 5% o8 a Us irg rata of interest
risk-free rate indicated by discount

. C _ ' of 1nggrut of 304 for hazard

M. Present worth of 10 anmual L - '
incomes of $1 each. ‘ ~ §8.530 - - §5.889

2
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Po‘ B
- Log moale
. -|Pirst 10 years it is 315&6“1;913 M,{

A

‘Present worth of mt ,reglintions
e:f the next 10 yaara (‘ % ) S

;latimated average mt retum per ll, B TR

>'-Average ne,t return aa‘:ter next 10 yea.rs W& 600 f‘{-
: Oapitanzed value of averege net remn ‘ :

. of $152 600 on & continuous. baaia mt

, 'Yalta of $1 at. compound 1ntereat 1n NN SRR AR
10 years: = o o , ,:. '31.344 v §leer

‘mum:'ralm of. rea.lizationa pftor the el e
nﬂ!t m :w-m e 11@3,88&,690 SRR =5 - N - R

::.;/4 ot aa,m 123 sesa,vaz SR

- 692,782 x 087281 %o.a,aa T ‘
S aoo,ooq ‘X .057?.15 L .’_?,‘,443 (To raplace plant every &0 years)

o
“'_‘;‘;‘Using 3% ‘s a ‘,Usirg rate of mtanst
1 » 1miieated hy disconnt

e.t,verage anmal cut 1og neale, aft. S

next 10 yeare .

Cofmss gsas

log scale, ani although a alight

reduction of the ammual cut is

provided for it is ‘believed -the- mt
per MBRE would. be ma.inta.ined)

3% snd 3.9% reapactively R %4,4&0,000. s ,409’000

Preaent mrthtalne of an fu.turl g AT T N
’mt realiza.tions nE SEE T »#4,646/,%95 ~ §$2,665,661

.

i fotal simkdig fumd 367,875

mimatnm Beam
© Sinking fmd s'z*,a'ns

4;91 259

1269 xloo S.Sper cent. o
E R R S




T Be

RN
;fterneztsoyma.xis

" Ue -
B net raallzatxons. T 4- N

: :I.Oyn.ru

R,
. petuwen of §152,600 on s continuous '
~ Dasie st 4.3%. Q¥ 4.3 3% L

_zVaJ.uo ot #n &t oqmpound 1ntmat
»' 1n 10 yma. R

27

Tet rééjlizationg_ ‘ #132 600 ) TR
Sinking fund : 7'445 (TO replace plant every 20 years)

*135‘;,‘ 157

125,187 1oo 3 s.o per cent.
2 "ovs.m'

: Galoulatim of prcsent worth valnss, Ltq q. thru U, based on the

Anrage net Teturn after net L

capitalugd value ot a.veroge net

e

Preaont vﬂ.ue of zealizatiox}l

l’resont worth valua of all mm L i

=

5 corroct capitalintion rate 1n perpetuity when aIlowing for a huard of 30%.

| ‘”% 132&90 N

L B081,000

o

" 3,504,140






rm TH:EORY oF rnr. BASAL mm METHOD oF comnor.
70 DETERMINE HARVES‘I‘ curs |

‘ "Normal yicld tables present data with regard to 7'<“
'»fyield, number of stems and basal area per acre to be ex.,h,,"

A-pected in even age fnlly stocked stands at different ages ;f

°*f,iathroughout the life of a forest from youth to: old age. Oﬁrﬁ
'wf',lall age forests, as nature or previous 1ogging operations

| ‘preaent them to us for management carry various grouping of

quydifferent aged trees all on one acre, and the comparison of

i‘ﬁ“thc data presented by the ordinary stock and stand table Vlfg;a”;t{
%ppffor an all age forest with that contained in a yield table”li.j“‘ i
?effor the same species will get us nowhere._--- What we require Q;: |

for comparison with the all age stand and stock table is ' «

gidata fgr the same or similar Species on the all age arrangemen .

‘f}fwhich?i?:normal. Such data oan rarely, if ever, bs found ifs
| .:and measured in natural stands, but we. can prepare such an | if farf
A nfﬁf}srrangement of data from ordinary yield tables."l ﬂv
| i When the Bhsal Area Method of Control is to be used as
écisﬁa management tool, the only data necessary to take from w 3
ﬁ'normal yield table are the Basal Area figures. These fig_ C
-ures then arranged 1n predetermined cyclic age groups be-

come applicable as a control table for use in classifying

' SR _ 1Matthews Professor D.M., M agement of Americ
R Fgrestg, (McGraw ﬁill, 1935) R

% :
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the stand and stock fablo of the actual all age forest.

Such an arrangement 1s Justified when we see that ths basal
area percentages of age grdﬁps in all age normal yield tables
as censtructed by Matthews show that species of similar |
habit ahd growth have appreximately the same percentage
digtribut;aniqf basal area for a definite eutting eycle
tega:d;ess”e: what site conditions or total basal area

may be. |

TABLE —CoMPARISON OF ALL-AGE CONTROL TABLES FOR OAK IN
EurorE AND MixEp Harpwoops IN NEw ENGLAND
Rotation 80 years; cutting cycle, 10 years

Bl Sl R
.

Mixed hardwoods, New England! Oak (after Schwappach, Prussia)?
Age

fFroup, No. No.

years B.A.,| %of|Vol.,| %of | Dia- of [B.A.,| %of|Vol.,| %of Dia- of
8q. [total| cu. |total| meter |trees| sq. |total| cu. |total| meter |trees

ft. [B.A.| ft. | vol. |[range,in.| per | ft. | B.A.| ft. | vol. | range,in. per

. acre acre

Site Class I Site Class I

0-10{.....0.coof et [P N P P
10-20f. ... o]t R I P P P PO e
20-30| 10.8| 10.2| 199| 7.03.1-4.4 | 141 6.8| 10.8 84 4.5/ 1.7-2.8 280
30-40| 14.8| 14.0| 326 11.4/4.4-5.5 | 113 8.6| 13.8] 169 9.0[ 2.84.4 134
40-50| 17.3| 16.4] 435] 15.2|5.5-6.7 88 | 10.1| 16.2| 266| 14.2| 4.4-6.3 69
50-60| 19.3| 18.2| 535/ 18.7/6.7-8.1 66 | 11.3| 18.0; 364| 19.4| 6.3-8.3 40
60-70| 21.0| 19.8| 634| 22.2|8.1-9.7 49 || 12.4] 19.8] 454| 24.3| 8.3-10.2 27
70-80| 22.6| 21.4| 728| 25.5(9.7-11.2| 38 || 13.4| 21.4| 535/ 28.6/10.2-12.2 20
Total. [105.8(100.0 2,857|100.0 495 || 62.6 100.0| 1872/100.0 570

Site Class 11 ' Site Class III

0-10].....]|..... P D T [P IR PR R Y R
10-20).....|..... [P D I J T B I Y I
20-30| 8.4 9.9/ 111] b5.5|...-3.4 | 172 5.6 10.3 11] 1.6} ...-1.4 565
30-40| 11.2| 13.2] 222| 11.1/3.4-4.2 | 141 7.2| 13.3 38| 5.5/ 1.4-2.3 416
40-50( 13.7| 16.2( 312] 15.5(4.2-4.9 | 118 8.7| 16.0 76| 11.0| 2.3-3.6 198
50-60( 15.6| 18.4| 388| 19.4(4.9-5.8 97 9.9| 18.3] 125/ 18.2| 3.6-5.0 103
60-70| 17.1| 20.2| 454 22.7/5.8-6.8 85 || 11.0{ 20.2| 185/ 26.9| 5.0-6.5 64
70-80( 18.7( 22.1| 517| 25.8/6.8-8.0 63 || 11.9| 21.9| 253| 36.8| 6.5-7.9 44
Total.| 84.7/100.0| 2,004 100.0 676 || 54.3{100.0| 688({100.0 1,390

1 Compiled from Table II, Harvard Forest Bull. 2, Growth Study and Normal Yield Tables
for Second-growth Hardwood Stands in Central New England by Spaeth.

12 Compiled from Table in Appendix II, p. 244, of “The Economics of Forestry’” by
W. E. Hiley.
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FORM I

A control Table has been prepared using the'BasaI;~

- Area figures from S;‘R. Gevorkiantz and William A. Duerr's

V”Yield Table For Average Well Stocked Stands of Northern
Hardwoods 1n the Lake States®.t :

As the forest to be classified-is“ef medium site, |

the medium site table was. used in the calculations though

| ~the basal area. figures of either of the other two site tables

conld have been applied as well.

The steps to set up the Control Table are as - follows:e

1.

3.
. “'to be produced in the regulated forest will

Draw a curve of basal area over average
stand diameter from medium site yield table.
(see Graph 1). Graph 1 was prepared from the
above mentioned yield Table.

‘ o , ) | | 2;-.:.vDetermine the growth rate, mean annual incre..

(*rforest., As the Forest Service in the Good..

ment, in inches to be expected for the acfital

man Rep ort determined this as 0.15 inches &
year, this growth rate has been used.

Decide what the probable maximum size timber‘
be. This-size has been set at 22 inches with

_an average of about 20 inches. The Forest
v Service proposed cutting clear to 24 inches,
_.but it 1s believed that the interest return

. on keeping trees beyond 22 inches does not
>cover¢the cost of carrying them.

4

“* “forest. .The 20 year cutting cycle has been

Decide upon the cutting cycle for the actual

- used as. that is- the aim of the p lan- proposed

”uué;

“avby the Forest Service.

Determine the 1imit of cruise. This has been

set at 10 inches, the lower limit of merchantibil.

- 1ty. There is an adequate growing stock below

this 1limit to assure the success of a sustained
yield program. .

1Published in Journal of Forestry, (June, 1937)

- [



'*;g Frcm the data of 2,3,4, and 5 above, the number—or

{fecyclic age groups into which ‘the total basal area of the }F’

g fgaCOntrol Table will be arranged, and after, the stand and stock

”f‘;ftable, can be determined by the following formula: ‘

_size tim : cted - lower limit- of cruls e
‘»{ cutting cycle x MLI in inchea

‘1equals 20n ;-10“ equals ;%; equals 4 cyclic age groups.:;f'
L 20 x 0 1; . -

6. The probable average diameter of trees with- .d=”:ﬁ

.in each age group is determined. For the four
f:glage groups the diameter range is from 22 inchee
. down to 10 inches or a range of 12 inches. T
.+ " 'Therefore .each group will have a diameter range
~ of 3 inches, i.e., Group I will range from: 10?
. to 13",.- and Group IV from 19" to 22". The
‘- averages of these groups are then calctilated
being 11.5" for Group I, 14.5" for Group II,
17.5%. for Group III and 20 5% for Group IV.. X
The quantity of basal area in square feet which
© one fully stocked acre of these average dia. - rmh
- meters would carry 1is then read from the Basal. :
“'mjArea curve in Graph Ie. . %

The preceding data are tabulated in Form I and thea“

ixe.;percentage of basal area which should be allocated to eachi%‘g,ﬁg s

iiage group 1s determined by dividing the basal area of each"VQ
»age group—by the total basal area of all groups. Theae

.'" percentages of basal area per age group can now be‘nsed aew??9”‘
o a control in classifying the stand and stock table of the'?,

‘dactual forest. S
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FORM II
, Form II shows the stand and stock table of the actual

',7forest as classified into age groups under the Basal Area |

E"Method of Control. The following discussion explains how o
v:it was classified. | ' -

The total square feet of basal area of the stand and _vi‘ .

' aﬁ:stock table of the actual forest is 98.3 square feet. From

':the Control Table we gee that Group v should carry 27. 2%
of this total basal area or 26 7 square feet. Adding up

B ;from the bottom of the basal area column of the Stand and

ﬁfStock Table of the actual forest we see that the basal area |
;22" and up totals 22.97 square feet, As a cut of 26.7 is

4 allowable, 26.7 minus 22.97 or 3.73 square»feet can come
from the 20“ class._ The 20“ class contains 9.63 square

feet of basal area, 4.41 trees and 1145 ft.,b.m. Therefore,

3.73 & 9. .63 or 38.8% of the basal area, number of trees and

, volume in the 20" class will be 1nc1uded in Group IV..~v

“jSimilar calculations are done for each group and are shown

in total on;’ page 37. The totals of the number of trees and

volumes in each group as calculated are then tabulated into §ﬂ~~i
‘the classified stand and stock table (Form II) o ﬂ

‘The Estimation of the Possible ng

From the calculations to classify the stand and stock

table and the classified table itself an estimation of the

annual possible cut can now be made. C
 We can take all of Group IV, plus any thinnings in the

- other age groups over and above the number of trees that;
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are necessary to leave to carry forward for the next cut,
and which should have the basal areas as shown in the
classified stock and stand table. The present stand is
about 86% stocked as determined by the Forest Service. To
o hélp bring the stand up towards full stocking no thinnings
were censidered in Groups I and II., Unless there were defective
trees in these groups that weuld not carry through to the
next cycle these two groups would remain as they are. A
thinning was made 1n‘éroup III and is caleﬁlated in the
following manners L |

The average dlameter of troes in Grenp III is 17.7%,
In 20 years, the time of the next cut, they sheuld average
20,7 (MAI 0.15" per year) and should carry 26.7 square
feet of basil ir#a. Tha number of treas in Group III
to car:y rorward thons 3

Basal Area of a 20.7' tree
equals zé_'.Z’ equals 11.42 trees
2,337

As there are 15.05 troes‘ih Group‘III now, 15.05-11.42 or 3.63
trees can be taken as a thinning aleng with Greup IV for the
harvest cut. The thinﬁing should" take trees of poorest form or
trees of the smallest diameter class in the Group which

in this case are the 16" trees. The volume, figured by

species was eaicultted‘at 402 feet, b.m.



' . The total cut then is: ' , | -
o - L , ,T§.ee§, _ Volume, ft.,b.me
. : - Group Iv T , 5609 . §’,371 -
. - Growp III : : 3.63-} - 402 -

These data are tabulated by diameter classes in Table IIA.
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| STOCK AND STAND TABIE - 24,093 ACRES

Rg.wo: ‘

Bo. Aoy

" Volune,

10

Y

14

16 -
18

20

24

21,94

17.09

9.56
7.18
a4
2.8
i

;;‘fiﬁkéytf
e
13.42 }“
14,60
13.08
_ 13'59

o}

- 733

Lto bome

403
705
ua
1225
1364
11
915

__201a

80,63

8890
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Bekovegured mm R
 tarough 220 et 33_91 C ews oz
Balance from 20" clan - tf",_"_ o 5.75 B N
% BA £rom 20" olass 3.75 ; 9 63 = 58.8% ‘, LA - | o v ’55;,”:';
Moo treas son class 4.41 x .sea e ; 171 | N ’

e Volume 20" owa 1145: .5aa R —_ BN " T
| CmomMn . B Y

Gmn; .. S
“Bi Ay réqnired R N  z5.80
S Balance £rom 20" cléu MR e
18 Class _l_s_g_gz | - 18,89 - 7.8 1363
' Ba.lance m 16" claaa | e o SR 5 7'.83,.‘.
4 BA from 15-' class 7.21 ¢ 13.08555, &%
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£ u frqm 12 class. s.vs 4 15.¢zn a'r.e% e
No. trees 127 clase 17,09 x .zve o
" Yolume 12" clase 705,,: e . 198
| e oML .60  Tees
Group I _ ‘ S . . |
: . ‘Be Ao required R o 21.60
Balance 18" cleas o Ll it it e -
 BA13.42 - 3.78 3 0,69 a R PP S 510
107 Class 1lee  es Al ao8
| 0L - 't 34.29 - 915



| cmsmmsmocxm smm'.mm uoss;,cma
© <BASAL mmmm OF CONTROL~

" Dismeter

| Q oy i"
o 219 216 54.29, 0 9185 ?‘_.,;ssdf?" ,10.75 C10-12
2 24.6 24,2 22,600 - 1865 1.070 14,00  12-16
m 26,3 25,8 1506 B 1715 17,70 16-20
I 2.2 26,7 B.69 - B3TL .0 B.078 25,75 . 208

MomML 1000 98,3 80,68 8892
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TABLE IA

Table IA represents the stand and stock table of
”the 24,093 acres, shouing the average stockimg of all timber
- ‘combined. This table shows the timber to be cut and left,
'Asegarately, when determined by the Basal Area Method of
Control, ‘
| In determining what number of trees of each speciles
in the 16? and | 20 classes should be cut it was decided to
;1}cﬁt€;h the_s#me percentage as was calculated by the Forest
- Serviece in their plan. For example, usimg Sugar Maple as
. an illustration, .59 trees were recommended to be eut out of
~ ‘a total of 3.04 trees in the 16" class, or 19.4%. To keep the
perépntage eu£\camparablo.1ntha Basal Method of Control
pian‘whoro a tetal of 3.63 trees were to be cut in the 16®
class, 19.4% of 3.63 or .70 trees in Sugar Maple were cut.
This procedure was followed for all other species in

the 16" and 20" classes. The volume to be cut inithese
classes was then calculated on the basis of this number of

trees.



TABIE IA

STOCK AND STAND TABIR POR THE AVERAGE ACER
 REMAINING UNCUT SAW-TIMBER TYPES COMBINED

Sugariaples E. Hemlock Y, Birch Basswood Elm Rediaple
No.ofsNet - No.ofiNet Ho.ofsNet No.ofsNet No.ofsHet No.of sKet

mﬂcheeaﬂqlq Prees;Vol,; Trees;Vol.; Trees;Vole; troeuﬂ'gl.; TreessVol.s

| PROPOSED _ '
165,703 963 «6ls 73s «93s 1013 .el7s 25
203 L,673 195: oRbs 673 «363 82: <083 37
223 1,213 423; «463 151% «55s 157 «263 90 3
24y .71; 8683 «43s 169 «35: 1243  L17s 71 :

s

:

'

: :

265 .48: 218 e27s 131; L1835 76: o113 53 s
28; .11: 583 e293 168: - ,081 403  ,06: 34 3 «053 333

s

:

3

3

043 53 06 s
+0bs 153 «02: 53
o173 603 «02: 63
«19: 85: : s

123 631 s s

s s

303 o073 44: «1ll: 753 .02: 113 «08: .34 «056: 391 : :

32 .03; 22 033 22 02 12: «02s 15 <033 27: 3 :

343 ,02; 816 02 163 [ $ 2023 20¢ 3 3

TOTAL 4,00 1340; 2.47 B872; 2,48 603; .98 349 272 347;  L10 183

PROPOSED ¢

2348.,65; 2342 s 4.02s 1t~ 3.30: $  4.623 : 2.40x s

43 90673 $ 697 H 2¢70 $ 1.863 s 1.988 H o84 F

63 4.38; s 8,05: ;.  2.4bs t #903 s l.1l4: $ % o s

83 2,513 3 1,783 3 1,863 3 2693 3 o741 : 2183 3

TOTALE5. 21 25,14 11,08 6475 Bed8 5,72

. 103 2,865 6Bs 7.48: 1465 2.30: 463 423 10 92: 21: 15: 83
18; 2,525 136: 5,153 235: 2.443 98 663 36 1.01; 55 078 33
143 2,43; 241l: 4.02: 358; 2.,58: 197: o483 46 o713 703 o171 13
163 1.65; 8713 1.57: 816: 1.30s 164s 393 59 «553 773 #01: 2
184 2,27; 504: 1.553 3083 1.68: 2753 463 98 «38s TBs . L,06: 10
&0s 1,103 3143  .38: 1003 «493 1013 o278 T4 ¢ o273 T8 0l: 23

TOTAL12.83 1551; 10,99 1563; 10,73 881; 2,66 325 ¢ .84 3703 .47 3%

e 48 °8 e o

NetCut
and

Leavel6,83 2871; 22,56 2285 13,21 1484; 3,60 672 ¢

4,56 7173 57  bls




TABLE IA-Contimmed

Northern - Northern Black and
Ash W, Cedar Balsem Pir White Pine W, Spruce Aspen Total

No.of;Fet Roe.of sTet No.of:Net  No.oftNet No.ofsNet No.ofsNet No.ofiNet
TreesiVol,, Trees:;Vol., Trees;Vol.; Trees;Vole.; Trees;Vol.; TreessVol,; Trees;Vol,

cue
073 103 <863 623 «08: 63 «021 33 073 12: «023 B: 3,633402;
: s o243 363 s s «01ls 5:5 L,04: 12; 3 s 1720 444
s 3 09 17 $ 3 «03: 9 s s s : 2.7839133
s 3 03 T3 3 H 0028 133 $ 3 s s 1.9037373
s : «02: 53 3 s : s s 'y 3 s 1.183546%
t : $ : 3 3 $ $ $ ' 3 1 +593333s
s s s H s t «02: 203 s : s 3 J32:283;
3 : s ' $ s s $ $ s s $  +13; 983
. 3 2 1 : 2,023 253 3 3 3 3 4083 77
07 10: 1.24 1273 .08 6: 11 75 o1l 24s ,02 23 12,32 B3I
IBAVE :
7573 1 10.63s s 29,61y 3 s t 961 8 o183 1122,51¢
1056 s 8.233 3 13035} $ «123 $ 042‘ 3 0068 H 513588
«66 s 7.81s 8 6437 $ 0063 $ o183 1 s 3 334693
Y1) 3 B.743 12,63 2 20832 3 44 1 2023 3 23,61
10,44 ~~ 32.4) 51,94 a6 8200 286

291393
o84: 13; 5,593 763 1.40: 14s o123 43 o273 4 +063 13 21,943 403s
«4ls 27; 3,723 753 «57s 1las «08: 33 343 193 «12s 43 17,093 705s
0283 298 2d453 111 0083 43 0188 17 0263 29: 0093 63 15067311218

033 63 12: 103 s s 063 103 053 83 3 s 5.733 823
«03s 63 «623 553 s 3 063 155 .07s 183 $ s 7.18313643
211s 13: 3. 3 2062 202  ,01: B3 3 322708 7012
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TABLE IIA

Table IIA has been drawn up from Table IA and shows
the stand and stock table of the average acre by diameter
classes with the addition of columns showing the proposed
cut and leave, and sQuare feet of Basal Area by diameter

classes.



TABLE IIA

STOCK AND STAND TABLE - 24,093 ACRES

1936
Pi'opoged Cut Proposed Leave
No.of Be Aoy Volume No.of Volume No.of Volume
DBH Trees Sqe Fto ft.b.m, Trees ft.beom. Trees fto.b.m,
10 21.94 11.94 403 none 21.94 403
12 17.09 15 .42 705 unless 17,09 705
14 18.67 14.60 1121 defective 13.67 1121
16 9.36 13.08 1225 3.63 402 5.73 823
18 7,18 12.69 1364 7.18 1564
2 4.4l 9.63 1145 1.71 e 2,70  wol
22 2,78 7433 913 2478 913
24 4020 15.64 2014 4,20 201
. TOTAL _ 80,63 96,33 8890 -~ 12,32 3775 68,31 5§17

The total basal area cut per acre is 31.76 squere feet leaving a basal

area of 66.54 square feet per acre in the residnal stand.



TABLE 111&

Table III represents the Stock and Stand Table for the
average acre of the 24,093 acres in 1957 or time of the next
cut. The number of trees in the residual stand as foumd im
thn proposed leave in Table IA was reduced 10% to allow for
ﬁortality and the volumes of the trees left projected ahead
-20,years'1n the same mamner as described in the explanatory
‘data of Table III, Part I. |



TABLE IIIA

STOCK AND STAND TABLE FOR THE AVERAGE ACRR
PROPOSED SELFCTIVELY CUT STANDS-20 YEARS HENCE

le E, Hemlook Y. Birch

p ‘ Basswood , RedMaple

DBH; No.oftNet No.ofsNet Hoe.of sNet No.ofsNet No.ofsNet No.of sNet
Todays Trees;Vol. Prees;Vol. ; TreessVol. 3 TreessVol. 3 Trees;Vol, Trees;Vol.

Bstimated Stand
83 2,268 90 7003 238 1.68s 37 3 062$ 333 «67¢ 19 «161% 4
10; 2.58y 200 3 B.68s 468 3+ 8.07s 127 «38;s 2B o8ls 63 3 14 8
12; 2,275 300 ¢ 4,643 533 1 2.203-239 608 73 913 108 068 7
14; 2,193 447 ¢ 3,623 634 3 2,27y 348 3 433 80 o643 109 «15s 29
165 1.49; 430 3 1l.41: 353 35 1.17: 252 «35s 903 «50¢ 119 0ls 3
18; 2.05; 761 s 1.403 482 5  1.513 447 g 4ls 1393 343 111 «05;: 21
20; 1,003 452 s 343 158 3 443 173 3.  +245 1038 o243 108 3 01ls 4
3 $ $ 3 3 3 $ $ : . 1 s
: $ s s s s s (] : 3 3
Totals 2680 25,09 32857 11,3441613 03 11ls 637 +58s 76




TABLE IIIA-~-Continued

Northern ' Northern Black and

Ash Y. Cedar Balsam Pir White Pine W, Spruce Aspen . Total

No.ofsNet No.ofsNet No.ofsNet No.ofsNet To.ofiNet Ho.ofiNet o.0fsNet
‘ TreessVol. s Trees;Vol., s Trees;Vol. : TreessVol., ;Trees;Vol, sTrees;Vol. sTreesiVol,

Per Acre

059] 29 5.173 9‘8 3 Re371 52 3 '072 3 s 040: 20 s .02] 321.012 623
0403 35 3 5,03:¢ 191 s 1026: 45 $ .112 7 3 o243 20 $ 0058 1 319.758113?
.573 52 s 5.35{ 221 3 .51’ 52 H 007’ 9 s 0313 43 $ 0113 5 :15.4081618
.25; 5& 3 2.215.205 O78 7 3 ol6: 34 3 233 50 s L,08: 8 112.30:2008
033 83  o11ls 15 s s «06: 18 3 .05: 15 3 $ s 5.18:1303
03 12 «565 115 3 $ H 06: 25 3 ,063 24 3 t 1 6.,47:2137

s 3 «10: 26 $ s e0b: 80 ¢ 4013 5 3 H s 2.,43:1066

g 3 _3 3 ) 3 3 g : 3 3 3 )

s H ] s 3 s H 3 3 3 3 : :
1,675 188 3 16.53s 871 s 4.21s 136 3 o583 126 : 1,303 177 3 o265 14 ;82,54:9921



~ Control.-
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TABLE IVA

Table IVA has been drawn up from Table IIIE.and shows

7‘the stand and’ Stock Table of the average acre by diameter
(fclasses only, with additional celumns showing Basal Area in
is quare feet by diameter classes, estimated DBH in 20 yeara
o and estimated cut and leave at time of the next cut.

The eut and leave columns necessitate further oxplanaa

R _tien. The Tesults as tabulated mist be an estimation inas- -
" mueh a8’ they'are derived from a ‘table that 1is an estimatien

itselr«ef ihat 1s going to be the situatien twanty years in

;“the fnture. waever, based en ell the data ‘available 1t ‘does
J'flappbraxinate what can be taken from this stand at the time of
' the ne;% eut when calculatad nnder the Basal Area Iethod of

PRy

By referenee to the table 1t 1s seen that the totaly“

Basal krea is- 103.13 square feet. This is an increase over

‘the original stand of almost five square feet. Ihis fignre

13 significent in that it shows that the cut in the first

cycle left e stand that not only recovered to its former

stecking but increased abont 5%. o g
~To arrive at ‘the figures in the cut and leave celumns,

e .ﬂn;; Asdacie. 'é

it was tirat neeessary to classify the Stock and Stand. Iable

‘(:irst;reurﬁcelumns of Table IVA) with this new Basal Area. The

same Procedﬁre'was used as,og&}%ﬁed in the exrlﬁnat°ry data for



Pt

‘The Total Cut is:
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Form II. From the results, which are shown en the following

two pages, the estimation of the cut was calculated in the
same manner as for the orginal stand. That is, the cut will
be: o o | |
| In Grewp IV, 11.66 trees with a volume of 3,888 ft.,b.m.
In Group IIIs The average dlameter of trees in Group IIT
now is 17.1%. At the time of the next cut these trees should
average 20.1" (HlI ef 0.15°) and should carry 28 square feet

Vof Basal Aroa.r rhc number of trees te carry forward then:

09 eqnals 12.7@

As there are 17 13 troes in Group III now, 17.13-
12.70 ‘or 4w43 trees can bo taken as a thinning along with

Group IV for the harvest eut.‘.rho thinning again will be
trees of poerest ferm or in the smallest diameter classes of

~the Group. As 15“ trees are included in the Group, they are

taken plus enough other in ths 17” class to make np the
4.43 trees. In total, the thinning will bes

No.o% Trees Y e(ft;b.m.)
15" Class = - 41 2?2

17% Class 2,03

of Trees tobom,)
Greup IV o 11.
" Group IIT | 4,43
A 5%

These data are tabulated by diameter classes in Table IVA.



. Class IV-Harvest

BA required

. Thru &1" class 22457
- Bal. fram 19" Giésa _
%BA from 19" Olasse 5.43 = 53.3%

10.20
No. Trees 19" Class = 5.18 x.533

Vol. 19" Class = 1303 x +533.
TOTAL

Olsss III

BA required

Bal. from 19" Class
BA 10.30-5.43 = 4.77

17" Class 19.38

Bel. from 15" Class

%BA from 15" Class 2.95 - 15.81%
18.90

No. trees 15" Class = 15;40 x .1561

Yol. . 15" Class

= 16{2 x .1581 ‘
- TOTAL
Class IIA
BA required

Bal. from 15% Class = 18,90 ~ 2.956 = 15.95

Bal. from 13" Class

4BA £rom 13* 9.45 = 51.9%
18,21
No. trees 13" Class = 19.75 x 4519

Vol. 13" Class = 1187 x .519
TOTAL

Class X

BA required

Bal. from 13" Class 18.81 = 9.45 = 8.76

11" Class - 13.57

TOTAL .
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CALCULATIONS TO CLACSIFY ™E uTAND AN.D STOCK TABLE-1957

B. 4.

28.00
22,57

5.49

25.40
15,95
9.45

22.60

22.63

No. Trees

8,90

.76

11.66

Zed2
12.30

2.41

17.15

12,99

9.52
21.01
30,58

Yolume

3193

695
3688

608

2003

256
2867

1356

615
1971

672

1195
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Aotual

22,6 50,53

26,4 AW

GRS

28,0 11,66

Dianeter
Ave. DBH Range

11,65 11-1%

;
RN

14,80 1316

17.10 15-19
20.9 194




STAND AND STOCK TABIE IN 20 YEARS-24,093 ACRES

TABLE IVA

~BASAL AREA METHOD OF CONTROIL~

- ' v ' - Bstimmted Estimated
DBH No.of B. 4., Volume Bst.DBH Cut Leave
Today Trees Sqge ft. ft,,beme 20 years Trees Volume Trees Volume
8 81.01  13.87 = 623 11 , , 21,01 633
10 19,75 18.21 1187 I - 19,75 1187
12 15.40 18.90 l612 - 15 2.41 252 12,99 13e0
14 12.30 19,38 2003 17 2,02 330 10,28 1673
16 5,18 10.20 1303 10 2476 695 2.42 608
18 6447 15,56 2137 ~R1 6447 2137
20 2.43 7,01 1056 _23 2.43 1056
TOTAL 82.54 9921 16,09 4470 66445 H451

103.13
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SCHEDULE IA

- Sc@édule IA shows the dry lumber value per acre and
Ljfppe}cqst of production per acre by specles of the proposed

s cﬁf,in gha original stand,(1936). |

The derivation of theselvalues are explained by the

" use of Form III. Form ITI goes into the details of obtain-

ing the dry»lumber values per ﬁcre for the sugar maple

© ’,volume as given in the stock and stand table for the orginal

24,093 acres. The results are carried over to Schedule IA.

- This practice was repeated for each species in the stand

until the Schedule was complete. The following detailed
notes explain the column heading in Form III:

.. Column 1 - Diameter class of tree, based on-
‘breast height measurements. ? ST

" 'Column 2 - Obtained from the Stand and Stock Table..

Column 3 . Overrun factors obtained from USDA
Technical Bulletin #164 entitled "Selective Logg-
~ ing in the Lake States." The overrun factors,
by diameter classes, for the three main speciles-
sugar,maple, yellow birch, and eastern hemlock.
were used as the basic data on overrun for all
the other species. Since these three species
represent 74 percent of the volume in the stand,
the overrun used in this report should be fairly
representative of the entire stand, Whether
these overrun factors apply to the sawing done by
the Goodman Lumber Company will depend again om
the average thicknesses and widths sawed, the
general methods and efficiency of manufacture, and
the practice followed by the company in secaling
its lots. The Scribner Decimal C log Rule is used
throughout the report, and this rule is also used
by the Goodman Lumber Company.
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Column 4 - Represents the products of Colum (2),
times Columm (3). ~

92135535 = Indicates the volume left after applye
ing a 5 percent shrinkage factor for air drying.
For the lumber which 1s kiln dried, a higher
shrinkage factor would be required at this poiht
and higher values per M board feet would have to
be used in basic prices. ’

6 - Is obtained from the Goodman Report.
The values are based on prevailing 1936 market prices
and grade outturns by diameter classes.

gglggg_% - Is the product of Column (6), times
Column 4) .

Colum 8 - The value of by-products at $1.50 per
M is multiplied by the volume in Column (5). This
by-product value is an assumption representing an
average for all species. There is no doubht that
this varies by species and other factors but not
having a true measure of this variation by species
it is believed that the average used will be close
to correct for the entire stand, The increased
returns from veneer and small dimension are
considered as a separate item in another table.

Column 9 - Is the sum of Columns (7) and (8).

olumn 10 - Is obtained by dividing Column (9) by

3 lilﬂ;

Solumns 11 and 12 are concerned with the cost of prod-
uct and a

ferred to under the financial

n Te re
calculations.

' -‘The same procédure‘was followed to arrive at the dry
lumber values in Schedule I, Part I. ,



FORM III

DERIVATION OF DRY LUMBER VALUE AND COST OF PRODUCTION
' PER ACHE, USING SUGAR MAPLE AS AN EXAMPLE

10 20 5. A 40 50 . 6.
DBH Net Vol. Overrun Net Vol, Vol.after Dry Lbr.
- Log Scale Factor Mill Scale Shr;.%gkage Price Per M

16 96 1,288 ~118 o118 $29.57

20 1956 1l.160 . 226 - 215 33.81
22 423 1.134 , 480 - 456 35.88
24 268 1.110 297 as2 3777
26 als 1.093 238 226 33 .65
s 58 1.080 63 60 4l.44
30 44 1.06¢ R S 45 43.27
32 22 1.048 - & 22 44.91
34 16 1,037 17 16 46,60
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FORM IXI-Continued

7e i 8. 9. 10. 11. 13. ‘
Dry Lumber By-Products Total Dry  Mill Scale Cos t of Prodnction
Value 031.50 Per I  Lbr.Value Value Per M For Each
: by Diameter
Diam, Pexr Acre
$ 5.5 $o.17 $ 3.48 $ 310 $ 28.69 $ 3.41
726 0,32 7.58 35.% 7 485 5,87
16.83 0.68 17.01 - 35.40 26.99% 12,94
10.65 0.42 11.07 , 3721 26.58 7.90
8.96 0.3 9.%0 .08 26,25 625
2.49 0.09 2.58 40,95 25.95 1,63
1.95 0.07 2.02 42,98 235,86 1.23
<99 0.03 1.02 44,35 25.78 .59
.75 0.08 17 45,89 25.53 A3
351,67 238,96 _
9 9

§52.69 14 283 _§55.,07 $26.55 §$40.24 '




SCHEDULE IA

DRY LUMBER VALUES PER ACHRE OF TREES BY SPECIES AND DIAMETERS

Sugsr RBastern Yellow Soft Red
_DBH 3 Meple s Hemlook ¢ Birch s Basswood s Elm ¢ ¥aple
16 5 § 3.48 3 2.86 1 4.42 3 1.14 t 0.15: 0.26
0 s 7.58 3 2.35 s  3.81 1.27 : 0.53 3+ 0.18
22 3 17.01 s 5.20 3 7.20 4.47 8 2,,21 1 0.25
24 s 11.07 5.78 t 5.98 5,68 $ 5_.19 :
26 3 9.30 441 3 3.7 ; 2.78 i B.46
28 3 8.58 564 3 2,07 3 1.86 t 1.3 s
30 ¢ 2.02: 2.46 ¢ 56 3 1.88 : 1.55 $
32 3 1.02: .71 .s .65 «87 : 1.l
34 77 2 49 3 | 2 3 ,BA, 3
Total , ‘
10"aps $54.83 : 29,89 ¢ W46 3 17,95 : 13,36 5 .69
Cost
10"up: $40.84 25.97 3 18.47 10.41 . 9.80 61




SCHEDUIR EA-Continued

N.White Balsanm N.White Grand

'Ashz cedg_l_- 3 F;_.—r $ Pine Sprce 3 _A._s&_ 3 Total s DIBH

0.35; 2.27 ¢ 0.5 3 0.18 3 0.43 0,06 : 15.84 : 16

PR 7S 4 B s 0.27 0.43 : s 18,19 1 20
® s o594 s 0442 3 - : BT.44 ¢ 23
‘ ' s 25 3 : 0.62 : : 30.57 : 24
: JA9 s : : t : 22,91 : 26
s H s H s : 13736 : 28
: s 1 106 : : 9.55 3 30
H s 3 s s s+ 4.36 ¢ 32
$ 3 $ 1.37 : 3 D.47 34
“35;  5.07 3 25 3 3.92 .85 3 .06 3 155,67 3
T o34; 4.18 20 2.13 3 71 3 04 3 113,10
GROSS REALIZATION PER ACHE 42.57

(Before Taxes and Depletion)



58

SCHEDULE IIA

4

Schedule IIA shows the net income ‘per MBM befbréA.v
land and timber taxes and forestry expenses on deducted
under the aiterngi;q plan as proposed. The ”Sonrqé“ef Data*
column shows howor where’_t’gé 'rigafés in celmiﬁa two wo:ro»‘

derived. It is self explanatery.



SCHEDULE IIA

Derivation of Net Income per MREI
Before Land and Tinber Taxes ani Foarestry

Expenses are deducted.

Source of
Data

Sahedule 14
Schednle 1A

&b

Form III

$4.50 x D

C4RB '

$G.W X 5.773&
F-&

H=x 2,409 acres
Goodmen Report
3% of $28.41 x 12,0004
1 ~(J4K)

13% of L

L-M -

0.l x $1,aoo,ooo
6% o L

1/6 of P
N404P+Q

s-a% of 8

T ¥ amual cut

U x volume cut, log scale
Goodman Report

Goodmn Report

Wi =x

Y + annunal cut

ITEM
Aé¢ Total Velue removed per acre 1§ 155.67 %
B. Cost of Production s 113,10
C. Gross Realization on Iumber per acre : 48,57
Do Volume Cut-Mill Scale s 4,234 ;
B. Increased Revenus per acre : 19,60
P. Total Gross Revenue per acre 3 61.62 3
G. Depletion charge per acre : 24.52
"He Net Realization before taxes : 3T.10
I. Total Net Income before taxes $ 89,5754.90 $
Je. Taxes on Land and Timber . s 15,000
K. Social Security amd excise tax . 10;227;60 :
L. Total net taxable Income t 644146.30 :
M. Pederal Norml Tax : © 8,339 3
N. Adjusted and undistributed Income ¢ 55,707.30 3
0. FPederal Tax on Capital Tex : © 1,200
P, State Norml Tax H 3,848.78
Qe State Surtex t 641446
R, Total Federal ani State Taxes s 14,019.24 :
S. Total Income after Taxes ‘ H 50,127-06 $
T, Totzl net Income less 2% state taxes T
on dividends on net cash dividends t 49,124,50
U. Total Net Income for M, Log Scsle H 00 :
V. Total Net Income per acre ' s 15.43
W. Annngl Texes on Land and Timber : 15,000 :
X. Forestry and Marking expemnse 3 8,040
Y. Total Annual Charge : 33,040
Z. Charge per MRM, log scale : 1.92 s
AA. Net Income per MBM before land and : s
timber taxes and forestry expense are s s
deduc ted : 6401 3
t H

Z4U
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| SCHEDULE IIIA
Schedule IIIA éhows the derivation of total revehuo
per M, mill scale and total operating costs per M, mill
scale under the alternate plan of management. The difference
between the revenue }and cost gives gross realization per M,
The total revenue per acre was carried over from
Sehedule Ik,
. The operating cost per M were derived from basie
. -data in the Goodman Report, and are based on the annual out
"'V'and rvs,ize elasses eut under the alternate plan.
To mustrate, the Felling and Buck:l.ng costs per M

- >'woro derived as: follows:

ER 16 ” ‘ $3.12 402 $1.25
. 22 ‘ 2.44 9%2 2.22
24 : : 2.30 7 1.62
26 o 2.18 546 1.19
28 T 2909 333 «70
32 - o - 1.96 9 19
| 34 | .95 ‘
’ Iotal ' oo oo 3’773 %‘92

Zotal Cost per acre 8 = $2,
Volume cut p:r acre %ﬁ% = $2.39

The above preeeadure was followed to derive the costq 5
that vary with the size of the tree both im logging and
milling. The constant costs vere quoted directly from the
Goodman Report. |



SCHEDULE IIIA

TOTAL REVENUE AND OPFRATING COSTS PER M, MILL SCALE

Total revenne per acre - Lumber only

Increase revenue due to vemeers

%4.50 per ¥ x 4,&54 fto’ b.m, mill scale
’ Total

Reveme per M, Mill Scale :

Direct Cost, per M that vary with the size

of the tree.

Felling and bucking

Skidding and swamping

Losding and unloading

Hauling (Operation and Msintenance)

Total
Indirect lo costs per M t v
with the wolume cut per scre. -
- Supervision - woods work '
Woods - gersral expense
Forester's salary anl expense
‘ Total

Total logzging cost, Log Scale
Overrun at 18.2%, therefare
Total logzing cost, Mill Scale

Total direct milling costs per M ¢

vary with the size of trees ocute

Total geraral indirect milling costs
per M thet vary slightly with the size
of trees cute C

Totsl indirect milling costs per M that
are falrly constant per M

Total indirect milling costs per M that
vary most with the totgl snnual cute.

Operating costs per M, Mill Scale

Gross realization per M

$155.67

19,05
§i7a.72

$ 2.3
1.47
64

$7480
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SCHEDULE IVA

Schedule IYI shows the results of the financial
'calculations in determining the present worth values
of ths-first cycle and all subsequent oycles., The figures
used to develop item K are’ ’aevélop‘ed from Schedule IIA.
Total revenue per M and total current operating costs per
M were derived in Schednlo ITIAk.

The present worth values were derivn& by using the
same factors as used by the Forest Serviee in determining
their values with the exception ef the rate of 1nterest
indicated by a disceunt‘ter hazard of 304 in perpetuity,
The correct rate of 43% és'devnlbped and;shown in the
eiflanatory data of Schsdulo IV was used.
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SCHEDULE IVA

Selective Cutting and Sustained Operation of Timber and Mill

With the Amual Cut Equalling the Armual Growth 10 Years Hemce.

Basie Data o
A, Amusl Cut -13,464 UBM, mill scale
: 12,000 MBM, log scale

In this plan it is mmended that 2,911 MBM of the ammual cut
be purchased anmally.

B, Period of conversion to sustained yield - 10 years.

Ave Net Returns During Period of Conversion

C. Total Revenue per M, all products $41.30 mill scale
D Qotal‘ourre_nt operating costs per M 24,51 " "
E. Gross realigation per ¥ (G = D) f6.79 » "
F. Total ammual gross realization for period of lo &ea.rs ’

before depletion, depreciation and income taxes (4 x E) $226,061
-Less cost of purchases stumsge of 2,911 MBM

at an assumed cost of $6.50 per M, log scale. 18,921
$207,140

G. Pederal and state income and capital stock taxes. T . 14,150
H, Social Security tax, 10,228
I. Estimated losses from .obéoleacen'ce, etc. 4,000
'J. Total rednctions of smusl gross reslizations (G,E,I) 28,378
K. Total net realization amually. $178,762

Present Worth Value of All Puture Net Realizations

Using 3% as a Usimng rate of interest
risk-free rate - indicated by discount
of interest of 50% for hazard

L, Present worth of 10 annual . ‘
incomes of $1 each. #8530 §5.889
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Using rate of interest
indicated by discoumt
of W% for hazard.

Using 3% as a
risk-free rate
of interest
Present worth of net realizations .
of the mext 10 years (X x L) §1,524,876
Aversge ammual cut log scale, after
next 10 years.
4,474 MBM x 2409 10,778 MBM
Estimated average net retwrn per M,
log scale.
(First 10 years it is $178,762 4
12,000 MBY or $14.90, It is be-
lieved that this net realization
can be maintained for all subseq-
uent cycles). - $14.90
Average net return after next
10 years. . )
14.90 x 10,778 §160,000
Capitalized value of &verage net
return of $160,000 on a_contin-
uous basis at 3% and 4Z8% , ' .
respectively. $5,335,330
Value of $1 at oompound interest
in 10 years %105%
Present value of roalizations ‘
after the next 30 years, _ $3,968,000

Praesent worth value of all future
net realizations (L 4 S) $5,492,876

$1,052,729

10,778 MR

$14.90

160,000

§5,720,000
.967
$1,892,000

$2,944,729
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SUMMARY AND CONCLUSION

In Part I are presented those Tables and Schedules
vnecessary to show the Forest Service's best sustained plan of
management, |

In the first cycle, the proposed cut is 4,513 ft.,b.m.
per acre., (Tables I and II) This volume is realized by the
Individual Tree Selection method of marking for cut where
some trees are taken in every diameter class. In thei: plan
the Forest Service cut clear to 24 inches and took some trees
in all the lower classes. This cut leaves a residual sténd,ef
 such a strueture that at the time of the next cutting cycle it
is estimated that 4,221 ft.,b.m..per acre (50 percent of the
total of 8,136 ft.,b.m. per acre) will be available for cut.
'the stocking of the stand at this time 15 83.3 square feet
ef4Basa1 Area, a reduction of 15 square feet over the original
stand.(Table IV) | |

‘It appears that the failure of the stand to recover te
it's original stocking is a result of overcutting in the first
cycle, which cutting occurred in the lower diameter classes.
‘Such cutting means not only”taking trees that cost more te
produce per M in relation to their value produced per M than
in the larger diameter classes but that the fastest growing
and most thrifty trees in the stand, the growing stock, is
being destroyed.
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The velume per acre available for eut is less in the
socand cutting eyele., In the Goodman Report the Forest
Service states that the cut will have te be reduced somewhat
further for twb more cycles to allow stocking to begin te
build up again. _ |
| - In 8chedule IV, the Forest Service states that the
estimated average net return per MBM, log scale, for the
first cycle is $13.26. Though the annual cut is reduced
for several cycles’ thereafter, they bolievo that this return
per MBM will be maintained 1n the future. As further shown
in Schedule IV, ths present worth value of the property is
$2,665,661 under this plan.

The plan for clear cutting and liquidation in 10
years has a present worth value of $2,771,128 or $105,567
more than the sustained yield plan. Notwithstanding, the
Forest Service recommends the sustained yield plan on the
basis that besides giving a fair rate of return on the
investment, the intangible values attaching to the Plan
would more than offset the difference in present worth values
6f the two plans. Any plan of management recommended to an
owner to be put into effeet on his property should show a
greater present worth value on a dollar for dollar basis
than any other similar plan possible. Even though intangible
values do attach to a sustained yield plan of management,
from a strict business and financial point of view the dollar
value of the plan must be the convincing factor as far as an

owner 1is concerned.
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In Part II, the alternative plan is presented. The
Basal Area Method of Control is used ss a basis for the
determination of the cut. The allowable cut was found to
be 3,773 ft.,b.m. per acre for the first eycle., (Tables IA
and ITA). Though the velume cut per acre is less, the net
realization per acre and per year is higher than the Forest
Service Plan (Schedule IA and IVA).

Table IVA shows that at the time of the next cutting
cycle the allowable cut is 4,770 ft.,b.m. per acre and that
the Basal Area in square feet has increased from 98.3 square
feet to 103.13 square feet. On this increased cut per acro,
and with' the  eut falling in the dlameter classes as shown
in Table IVA, it 1is believed that $14.90 per MEM, log .
scale, as an annnal return in the second and subsequsnt
cycles’ia reasonable. $14.90 per MBM is derived as shown
1n Schidhle*IVA; 'As further shown in Schedule IVA, the
present werth valus of the property under this plan is
$2,99%, 729, This is a greater value than’the Forest ‘Bervice's
best gu:tained yleld plan and also.the_liquidatien,plgn$“
It, further, need not rest its case on the intangible values
resultiﬁzhirom a plan of sustained yield. The values,
hewevar, can be used as a hasis for additional argument for....
the plan, ) L

I must be remembered that the Basal Area Method of.
COntrg}m;g:pnt another gulde er teool useful in setting up a
plan of management, As such, the results obtained in Table
1IA need not or undoubtedly would not be rigidly adhered
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to. PFrom those results it would be reasonable to say that
on the average 12 to 13 trees 16 inches DBH and up with a
volume of 3,500 to 4,000 ft.,b.m. per acre could be cut.
Basal Area COntrol shows on the average, for any

given area, what the allawable cut should be in order te
maintain an adequate growing stock for future yields and in
 what diameter classes the cut might fall.
" With such data at hand as a guide the intelligent
operator ean proceed to mark his stand for cutting in such
‘a manner that his volume and ﬁrees_cut per acre will
'elosoly approximate that which he actually should take te
assure him a forest business in perpetulty.















