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INTR ODUCT ION

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 presented 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, area

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 yield plans, the plan entitled, A Selective Cutting

ad Sustained Operatio of Timber ard M U With the Annual

Cut Xqualling the Annual Growth Ten Years Heice, 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 Ligai4ation in Ten

Years. It did, however, show a return on the investment

of 6% which is probably as good a return as can 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 plans.

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 necessary.

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 showing the average stocking of

all timber combined on a cut and leave basis 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 his appreciation 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 helpfuLh

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 in progress.



PART I
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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, "characteristics of the stands and species involved

indicate the. individual tree selection method to be the most

desirable silvicultural system of cutting," and further, "the

all age character of the virgin stands will be retained by

selective cutting.......this is accomplished by cutting trees in

all age classes and of all diameters on the basis of their

present condition and environment."
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TABLE I

STOCK .411DSTA, DTABLE
1MAINI1 UNCUT SAW

Volines ini
24 ,093 Aores

DBHs Treesstol.:

E. Hemoci
No *of:Ne t
Treee*.Vo1.t

fo .of :'et
free s~ol.3

Basswood
No.of$Jet
dresa Ynl.:

No. ofiKet
Trees .Vo1l.

Red4APe
Noor:Nt
Freer *.Vol

t V .i.w. + w .. . .. .. w. .r _ - .,w MP w : w ftw v 7/ w ... ,.. v.Q w ~i " 41P 46 V VA~ I

ROPOSE
10:s .Q2
12s .30t 141

14: .24t 20s
16s .59= 78:
18s 1.02: 196:
20: 1.021 261:
2Z-:s.821 260:t
24: .71s 268:
26: .48s 218:

28t .11: 58:
30: .07s 44:

32: .03:s 22:

1,39:
1.06:s

.92:

.51:

.51:
.37:

".34:

.43:
.27s
.29:
.11:s
903:

431

59:
88:
89:

104:
169:
131:
168:

75s
22:

~09:
.t9
.60:
.77s
.87t
.54S

*331

.18:
.08:
*021
.02s

21
l1

+41:
81:

129:
109:
126:
115:

76:
40:
11:
12:

'.03:
.15:
.06:
.14:
.17:
.13:s
.20:
*15:
f11:s
.06:
.05:
.028

1:

6:
20:
35:
36:
68:
62:
53:
34:
34:
15:

.0a2:
,05:
.051
.*03:
.081
.081
'608:
.619:
012S
,605:
.05s
o03:

t
3:1
5:
4:

15:
20:1
27s
85:
63:
33:
39S
27:

002: 1:
.06: 4:

.05: 6:

.06; 10:

.03:t 7:
"02S 6:

s

s

s

341 .021 16 02::1J1 :s : .02 a.)
Tot~a5.43 1455 6.25 1062 4.25 752 1.27 372 85 341 924 34

______________PROPOSED 
-

2:s48.65: : 2.34; 1: 4.02:s s 3.30:1 : 4.62:s s 2.40;
4s 9.67: s 6.97s : 2.701 s 1.86: : 1.98: 1 .84: s
6: 4.38:s : 8.05: : 2.46s: 1 '.90: : 1.14: : .30: :
8& 2.51: 7.78 1.86 L !t69 :s .74 .18:

Tot&165.21 25.14 11.04 6.75 3.*72
10: 2.84s 651 6.03: 121% 2.21: 44: ..391 9: .90: 21: .15, 3:
12: 2.22: 122: 4.09:s 1921: 2415: 88: .51: 28: .96: 52: .051 2:
14: 2.19: 221; 3.10; 285: 1.92: 156: .42s 40: .66s 65s .11: 9:
16: 1.76: 289:1.167: 230: 1.46: 1841 .42s 64: .56: 78: .021 3:
18:1.25, 308: 1.04: 220: .81s 146: .29: 63: .30: 60: 0
20: .75s 248: .26s 78s .301 74: .22s 65: .24: 67: 1:
22: .39: 163: .12: 47:s .09: 31: .06: 22: .09: 33:s s

24: s s s 02 9s: 002, 9s s

Total1l.40 1416 16231 1173 8 96 732 2o53 300 3.71 376 .33 17

we tout

~eaves 16.8312871 22.56;2235 13.21:1484. 3.60: 672 4.56: 717 .57: 51
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IFR THE -AVERAGk AOR

''IM~ TY-S C0MI }
7oard Feet
~oodmn Report--1936

Northern

4 AIh . 0edaxr
(. o.of:Net s Io* of SNet !

Trwes sel .t

Balsam Flz
No.otff"et :
Treem f V.vt-

1-7ortJia?1
hite@ P12*

10oosret

B1,ack and&
NoAfa Z=Tet :1No*of$Net

Total
%sNo .of :3Net

CUT
s s 2 1.40 2:172: .62s 6s : : .062: 1 :.06 :1 2 .68: 53

2.0513 :2.16:41: .44:111.02 :1 1 .11: 61.12:4 :4,772145V .11:10 :21.741:751: .061: 3s:.03 s 3 : .082: 91:.09 :6sst4.04: 255
s .05: 7 s .72:s51:1 .08:1 6:2.02 :3 1 .06 :10: *02 :2 s:3.04: 327
s .03: 6 : .57 a 50s s s 1 .07:s18: s :s3.382:547
s s :.35:s59: 1 s :.02 :7 s .05:s17: s :2.59: 595

s : .09ls : 17 s s : 1 s :2.011:608
s s : .03 1 7 : s 2 s s : : s 1.84: 706
s : .02:2 5: 1 s s 2 :: : s :1.18: 546

s : s : : : s : .59:333

s~~ s s: .1*: 98
" s a :.02:s25 : s , 06 77023: 26 a 7.08 x312 s 1 *20 s 26 .13 259 .43 61 *.28 : 13 x27.6514513

I :7.57= : 10.65 1 :29.61 : s 1 : s .96 : s .18 : :122.51
s-l1.561 s:8.23:s :13.33 : 1 .12 : s .42: s :.06:s :51.58
A1 .661 : 7.8l. s :s6.37: a1.06 s : .18:1 : 1 : 33.69

:.65: s:5.74 1:2.63: 3 .08 s .44: :02: s23.61

9"14413:4.19:159: *78:s 8:1 .12 : 4 : .21:s 3: 1 s : 18026S 350
;s .36:24:s 1 : .13 : 35:.06 : 2 : .23:s13: s =12.32:t560

: 19:s1.56: 34:a .02:s 1 s.15 :14 s . 18:s20: s s 9.63;866
s .05:9:s.26 :21: a s 106 :15 s s a : 1 3,801:817
s 1 s.05:15:2 s s:05 :18: s * 1.82: 550

: s 1 : : s s:.02 1 9 s: s 1 : 77s 305
s s J- : 102 :13: 906 31

1.02 65 6.77 155 *93 12 *5 85 .68 46 52 98 4377

1.26:91 13 85 467 2.13 38 67 1 1.11 107 286 8890
SQ. 63



7

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;.
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TABLC II

5TAND .~ )STOOK TA.BLE _ 24,093 ACRES
1936

Propo*ed Out s Propo se d Leave
Hio.©f s B. A.., s Volume I INo.of 1 Volum I No.of S Volesz

P311 s Trees = o 't. s ft.b.m. s Trees ft.b.mn. Trees. ft.b.m.

10 s 21.94 s 11.94 : 403 : 3.68:s 53 18.26 :s 8
s

12 s 17.09 s 13942 s 705 s 4.77 s 145 12.32 s 560
s

14 s 13.67 s 14.60 1121 : 4.04 s 255 9.63 s 866
: s

16 $9.3 6 s 13.08 s 1225 s 3.04 : 327 6.32 : 898
s18 s 7.18 s 12.69 s 1364 s 3.38 s 547 3.80 s 817

20 s 4.41. s 9.63 s 1145 s 2.,59 a 595 1.o8 2 s 550

22:s 2.78 s 7.33 s 913 s 2.01:s 608 *77 s 305
s

2 4.20 15 6." 2014 4.14 * 1983 .06 s 31

Totals 80 63 98-230 8890 27.65 4513 52.98 4377

The total basal area out per acre was 46.68 square feet, leaving

a, basal axea of 51.62 asquare feet in the residual a tazd.
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TABLE 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 twenty 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 calculation gives the volume of the present 8 inch trees

20 years hence.

This volume increase is based on an average growth

rate of about 0.15 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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8TO. Al .S1 8TM.TBLEORTIASIA WR
PROPOSED'F O0T1YI Y OU!l S8 fAJ~D/2O .! AId +HK ' Q3

2400930 an as GodmnRopor#d9 .6.

3DBH :! oQoVe :Noo fsb~ ?If Nt NtJtNot q 10- N6o=f:Net
?oa rosY1 re:TI ze:V1 reVY1 re:ol. :s1 feosYo.k

- stS 't4StM
8 $2.261 904 7001 238 *1.67t'37 =a .:33 a Si?:19 ; 16: 4

10£ 2.6g205 s 5 4 591 $1.99: 100 s .351 54 : .1; 49 ; .14! 9
12 : 2.00: 270 a 3.8:!43_1.94: 176 a .46s, 71 s .86: 89 s .05: 6

-14 a1.97:40 a2.79:= 502 14.73s. 239 : .38:18 g .59:s 89 _ 4: 19 T

16 s 1.8: 458 a1.50:390 .a 1.31:tSZ" .8! 117!a .50: 105.:i 0s
18: 1.13:44; .94! 329 a .73:197} "s .asp 102 '.27 i 79

0; .68: 309: .:s105 ! .27:97: :89: *s :86:s
22:.3;12 1a 6 08: 37 .05s 30 s .081 42.

24:: A02' 11: 02:14

!otaf! 12.143 2 52 2168:244:9 79 145a 272: 583 4.00: 54 tA .7:1~
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TABLY I-- qztiuue

$NorthOeZrn:E i~n a~1*~a4
Ash 1!Qi~ Ba - ~ tW&~u.{;A _

NIQ~f~1at I J9QO]fsNQt # .: E*.* :.I *tO l eQ.ot~Nett N.oE
ces:V o. a eusfol fre S t £ V I8em4Vol1beesXV1l

65*29a517; 98 v- 2.37; _ 54 g..40Ol20 :.0 21:*01 .11,526t s X636' 1

83 :47 l1.40:. '101 : 3,.1k1014'. X05 8 s .21;33,a t s ll.O?9 l2S
15: 31s .64= . 61,£ .0*. 3 .141:;32, * 6 .1: 38 t £ 8.6711502,

.05: UI: s 3 , a'85 *51 j,~? Q.5 t 17< - a a:5.67:1411.
f s ,05i 11. s s f a 3.43:1168.-3

a _at 4 1.65:.725015 ! asa 69s.3 2

1.118 -.26 457 3.21 99 .56 S 51.01 1 .2 891 <8138
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TABLE IVr"

Table IV has been drawn up from Table III and shows

the Stand and Stoc Table of the average acre by diameter

classes only. The additional columns show Basal Area in

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.

Note that the tota Basal Area s83.30square feet.

This is a reduction 0 sqe feet per acre.,over

the original stand that carried 98 square feet o s4

Area.
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ST AND - STOCK T,FLE O1 AnRAGE A~
24,093 OR5 20 2,NAIRS.HEN0M

To day

10

2

24

..r.r.

. 16.45

$ 8.6?

: .3.43

: 1.65

,69

*0

. ..... sa 14.05

$ 15.19

r

* 636

S 1165

s 302

45

. ..

DIE

$ 17

T.

..

-
.

.r

, .....Total, I MAata1 avi 1
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Schedule I.is the tabulated results of the dry lumber

vaues per acre of trees by species and diameters and the

total cost per acre by species as derived by the Forest

Service. The difference between thevalues per acre and

cost of production per acre is the gross realization per acre

(before taxes a± depletion.

Tk se figt f freach species were derived in the

same manner as those in Form II Part See explanatory

data= to Form III
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SCHEDUI II

Schedule II shows the net income per MBM before land

and timber taxes aii forestry expenses are deducted. The

tSource of :Data' column shows how the figures in column t

were derived. The figures for taxes, social security etc.

are taken directly from pages of the Report: hence where

deportt appears it means that the data came from a table

in the Ieport which does not appear in this paper.
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S0 1E 21.

Derivation of Nqt Income per Iff
Before Land. atidTier 'Trtes and ?ores try
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SCHEDULE IV

Schedule IV shows the results of the financial

calculations in determining the present worth values of the

first cycle and all subsequent cycles. The figures used

to develop item L, Total net realization annually, are

taken from Schedule II. Total revenue pe , and total

current operating costs per Mlwere derived .n schedule III

The following explanation reates how the Forest

Service determined the present worth alne of the tuture

incomes under their best sustained yield p a It is

quoted directly from the Goodman Report:

The present worth values ar36determined on the basis

of a riskfree rate ofinterest of 3 per cent, and als on

the rate of interest indicated by discount for hazard of

3 per cent.

It is believed that a 3 per cent risk free rate of

interest i%.conservative. The results obtained by using

4 per cent as the basic:rate of interest would not differ

radically.'from those obtained. Governments bonds for

example, have earned 3 to 4 percent annually over the course

* ofthe as 50 years, and it does not seem likely that

present economic conditions will alter these earnings for

some time in the future.

If the business of holding and cutting timber and

21.
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of manufacturing lumber had no hazards the values indicated

under the 3 per cent .rate would be reliable. To allow for

the actual hazards of operation some provision must be made

for risk. In an attempt to reach a reasonable discount for

these hazards the following risks are listed, and an effort

made to appraise how much each might affect the average

annual net realizations.

Accuracy of timber estimate - 10
Losses from fire, insects and disease 1
Possible changes in cost of logging

and milling 2
Possible increase _taxes 2
Average fluctuation of markets
and prices

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

present value of ten annual payments of $1 each to be re.

ceived 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 4  Inother words, x.53 would,

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

annually, produce enough interest to increase the value of

the original deposit in 10 years to a sum that equals the

ten annual payments and interest on them "during the same

period.

Since it 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 rates;
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of interest indicated in Grimes and Craige s curves on

Page 12 of their book "Principles of Valuation, These

curves indicate the rate of interest that one should use to

secure a specific factor of safety (the complement of discount

for hazard secured by subtracting the latter from 100) An

analyzing present worth values If the present worth o

ten annual payment's of $ s $8.5 t3prcn n

$8.-11 at 4 per cent,: the factor of safety between these two

appraisals of value is obtained by dividing the value of

'the lower by that of ,the higher value as. f ollows

$8.11. "95 ;or 5%factor of safety
0 5 5 % discount for hazard)

~rimes and: Craige' express chair factors of -safety in-
dec imals -as 9 for 95 per cent shown aboe. To take the

7 'ten ,annual 'payments of $Leach and learn -w hat rate, of

iterest shou4 be used to allow, a discount of 30 per cent

rfor hazard (or factor. of' safety of 70 per cent) the follow..
ingi; necssary.

s Take the alue shown by the safe rate of
it a est (3er cent> and multiply it by the factor
Qsaey X 10 t$ 5.97.

. Itefer to'TaIble3: (Page 235 of Grimes and
.raige, & 'see what rate of nterestwuld indicate
the c2osest value to $9- 9in ten years. This will
be found to be per c

~Th t Ird : Reer to th eurve for .facator of safety of.-.
.7 on Page 152 of Grimes and raige, and twillbe

found that italo indicate h1 per cent for a ten..
year ;period. Un der Table= IX the present worth
factor under Il per cent indicates $5.98 as the value
of ten annual. payme ts of $1 each, when he factor of
safety is about 70.

The :first two' steps _indicate how' the: curves are built
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up; the third step is all that is necessary now to deter..

mine the rates that should be used to secure values in
line with a factor of safety of .70. In the manner n

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 aige.

This detailed explanation is shown, to give the

foundation for the use of the preset worth factors shown

in the plan. In this;plan the following factors are used

Present Worth lac tors fo BSries fualAnnual Payments
(Compound interest annuity aluation formula

No. of
Years

10

perpetuity

Using 3% as a
isk-.fre ate
f interst'.

8.5301

3% capitaliza
tion :te

Using rate of interest
indicated by Grimes &
Crakge curves. hazard 30%

x.889 (11%)

3.9 capitalization rate

Discount Factors for Single Payments
Compound interest deferment valuation formula)

10 1.344

inking Fund Factor:

.967 (7%)

10

20

.087231

,037216
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The Present Worth Factors for series of Equal Annual

Payments were identified in the manner as described above

with the exception of the 3.9% capitalization rates in

perpetuity when allowing a discount for hazard of 30%.

It is believed that this figure is in error. The

factor is based on the compound interest amuity premise,

and when the time is perpetuity, can be calculated by

the fellowing formula:

Faetor of safety frUeniaLo Ute
Bate of interest aliowing a
discount for hazard.

o FSz
op

By substitution in this formula of the known values we

can solve for .op, the capitallstien rate in perpetuity

when allowing a discount for hazard of 30%.
Fs :100%.. 30% 70%

Risk free rate of interest: 03

Therefore .70 z .and

.70 x .op .03 whereby

..Obi :.03 or
70

.op = 4.3%

This correction necessitated recalculating the

financial calculations 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 an page 27, in Schedule IV.
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THE THEORY OF THE BASAI ARFA.:;EThOD OF CONTROL

TO DETERMINE HARVEST CUTS
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Normal yieLtables present data with regard to

yield, number of stems, and basal area per acre to be ex..-

pected in even age fully stocked stands atdifferent ages

hroughout the life of forest rom uth to od ge. Our

a age forests as nature or previous logging operations

present them to us for management carry various rouping

different aged tees all on oneacre and the comparison of

the data presented by the ordinary stock and stand table

for.an all age forest with that contained in ayield table

-or the same species will get nowhere .... What we require

for comparison with the all age stand and stock table is

data for the same or smilar species on the alage arra ge'

wich s1nor.. Such data can rarely if ever be found

n measured in natural stands, but we can prepare such an

arrangement ofdata from ordinary yield tables.%1

When the Basal Area Method of Control is to be used as

management ool, the only data necessary to take from a

normal yield table are the Basal Area figures These fig

ures then arranged in predetermined cyclic age groups be..

come applicable as a control table for use in classifying

tthews Professor D.M. Managemet of American
Fores ts, (eGraw il1, l935)

'.
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the stand and stock table of the actual all age forest,

Such an arrangement is Justified when we see that the basal

area percentages of age groups in all age normal yield tables

as eons truted by Matthews show that species of similar

habit and growth have approximately the same percentage

distribution of basal area for a definite cutting ayele

regardless of what site conditions or total basal area

maybe. --- -

TABLE -COMPARISON OF ALL-AGE CONTROL TABLES FOR OAK IN
EUROPE AND MIXED HARDWOODS IN NEW ENGLAND

x_ Rotation 80 years; cutting cycle, 10 years

Mixed hardwoods, New Englandi Oak (after Schwappach, Prussia)5

Agex
group, No. No.
years B.A., % of Vol., % of Dia- of B.A., % of Vol., % of Dia- of

sq. 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..... . ... .... ........... ...... .....................
10-20.... .... ............. ...........................
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 2.8-4.4 134
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 2,8571495 62.61100.0 1872 100.0 570

Site Class II Site Class III

0-10....................................................................
10-20..................................... .. .......................
20-30 8.4 9.9 111 5.5 ...-3.4 172 5.6 10.3 11 1.6 ...-1.4 565
30-40 11.2 13.2 222 11.13.4-4.2 141 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.

2 Compiled from Table in Appendix II, p. 244, of "'1 he Economics of Forestry" by
W. E. Hiley.
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FORM I

A control Table has been prepared using the Basal

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

"Yield Table For Average Well Stocked Stands of Northern

Hardwoods in the Lake States".1

As the forest to be classified is of medium site,

the medium site table was used in the calculations though

the basal area figures of either of the other two site tables

could have been applied as well.

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

1. 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.

2.= Determine the growth rate, mean annual incre.
went in inches to be expected for the acijal
forest. As the Forest Service in the Good...
man Rep ort determined this as 0.15 inches a
year, this growth rate has been used.

3 Decide what the probable maximum size timber
to be'prduced in the regulated forest wil
be. This'size has been set at 22 inches with
an average of about 20 inches. The Forest
Servicedproposed cutting clear to 24- inches
but itis believed that the interest return
on keeping trees beyond 22 inches does not
coverthe cost of carrying them.

4.'Decide upon the Butting cycle for the actual
forest. The 20 year cutting cycle has been
used as that is. the aim of the p lan proposed.
by theForest Service.

5. Determine the limit- of cruise. This has been
set at 10 inches, the lower limit of merchantibil.
ity. There is an adequate growing stock below
this limit to assure the success of a sustained
yield program..

1 Published in Journal of Forestry, (June, 1937)
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Frm the data of 34, and 5above the 'nber o

cyclic age groups into which the total basal area of the

Control Table wi be arranged, andfter, the stand and stock

table, can be determined by the following formulas

maximum ize timber to be expected -lower limit of cruise
cutting cycle MI in inches

e quals 22" 10" equals . equals 4 'cyclic. age groups
20,xO.15

6 The probable average diameter of trees with,
in 'each age group is determined. For the four

age groups the diameter range is from 22 inchea ,

down to 10 inches or a range of 12 inches.
Therefore each group will have a diameter range

-df3 inches, i'e., Group i will range from l0n v

t"o 3" . and Group V from 19" to 22" The
averages of these groups are then calclated
being ll.5" for Group I, 14."for Groiy It,
17.5" for Group III and'20.5" for Group IV,
The quantity of basal area in square feet which
one fullystocked acre of these average dia.
meters would carry is then read from the Basa
area curve in Graph I.th

:The preceding data are tabulated in Form I ahd the

percentage of basal area which should be allocated to each

'age group is determined by dividing the basal area of each

age group by the total basal area of al :groups. These

percentages of basal area per age grotp can now be used as

a control n classifying the stand 'and stock table of the

actual forest.
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FORM II

Form II shows the s tand and stock table of the actual

forest as classified into age groups under the Basal Area

Method of Control. The following discussion explains how

it was classified

The total square feet of basal area of the stand and

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

the Control Table we ee that Group IV shouldcarry 27.2%

.f this total basal area or 26.7 square feet. Adding up

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

Stock 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

allowable, 26.7 minus 22.97 or 3.73 square feet can come

from the 209 class. The 2011 class contains 9.63 square

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

3.73 -W 9.63 or 38.8% of the basal area, number of trees and

volume in the 20" class will be included in Group IV.

Similar calculations are done for each group and are shown -

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

volumes in each group as calculated are then tabulated into

the classified stand and stock table:(Form )

The Estimation of the Possib leCut

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.

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 out,

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

help 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 would not carry through to the

next cycle these two groups would remain as they are. A

thinning was made in Group III and is calculated in the

following manners

The average diameter of trees in Group III is 17.7".

In 20 years, the time of the next cut, they should average

20.7" (1I 0.15" per year) and should carry 26.7 square

feet of basal area. The number of trees in Group III

to carry forward then:

Bas4 Areg in sg.are feet of Grou. IV

Basal Area of a 20.7" tree

equals equals 11.42 trees

As there are 15.05 trees in Group III now, 15.05-11.42 or 3.63

trees can be taken as a thinning along with Group IV for the

harvest out. The thinning should take trees of poorest foj or

trees of the smallest diameter class in the Group which

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

species was calculated at 402 feet, b.m.
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The total cut then is:
Trees,

Group Iv8.69
Group III.63

12.32

V lume, ft.,b.m.

1,371
402

3,773

These data are tabulated by diameter classes in Table IIA.
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TABLE IA

Table IA represents the stand and stock table of

the 24,093 acres, showing the average stocking of all timber

combined. This table shows the timber to be out and left,
separately, when determined by the Basal Area Method of

Control.

In determining what number of trees of each species

in the 16" and. 20' classes should be cut it was decided to

eut in the same percentage as was calculated by the Forest

Service in their plan. For example, using Sugar Maple as

an illustt tion, .59 trees were recominended to be cut out of

a total of 3.04 trees in the 16" class, or 19.4%. To keep the

percentage cut comparable in the Basal Method of Control

pian where a total of 3.63 trees were to be cut in the 161

lass, 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 inthese

classes was then calculated on the basis of this number ef

trees.
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33: .03: 33: .03: .22: .02:12: t *02: 15 : .03: 27: : :
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6: 4.38: 1 8.05: ; 2.40:s : .90: : 1.14: :t *.: :

TO 6.2 5.14 11036.7
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TO 1L2.83 1531: 19.99 1363: 10.73 881:12.68 323 3.84 370~ .47 33:
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Northern Northern Blaoc and
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. 0 7 1 0 : 1I &2 4A 1 2 2 j , .0 8 6 t a l l 7 5 . 1 1 - 2 4 :MO 2 ,t 1 2 . 3 2 t 3 7 7 3

7.57s s 10.631 1 29.61$ s s 1 *961 s .181 :1220511
1.56 1 8.23: s 13.331 $ .12: $- .421 1 .06s $s558s
.66 1 7.81$ 1 6.37: $ *06s s .18s 3 s s 33.69:
.65574 2.3 0: 1 44 2: £261

10.44"5.9 2&20 262139
* 44: 13s 5.59: 76$ 1.40:14:s .120: 4s .27s 4: 4053 1: 21.94:, 403s
,41s 27$ 3.72: 75$ .57s 14: .081 31 .341 19: .121 4s 17.09: 705:
.281 29: 2.45:111lls .081 4: .181 17s .261 291 .091 6: 13.67:1121:
.031 6: .12s 10: $ 1 .06s 10s .05: 8: s s 5.7Z: 8233
.03s 6: .62: 551 $ $ .06s 15: .071 18: s : 7.18:1364:

1.1 8$ 2.6 30: 2,05 32t .56- 69t 1.00 8Wt .26 11t 68.31 51171

1. 26_ 91s: 3m5 A ?.3 31 fzll 01 gt 3-gml§9S w
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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

out and leave, and square feet of Basal Area by diameter

classes.
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TABIdE1 ?SA

8TOOaK Aw1DSTAIND TABL1-24At09 3 ACMRES
1936

Proposed gOt Proosed Leave
N0, 6f B. A., VolaS Ho. of Y1velao.cf Volmue

MBH frees S pt ft.b~fm. frees ft.b*.. Trees ft.b.m.

10 21.94 11.94 403 none 21.94 403

12 17.09 15.42 70 mess 17.09 705

14 13.67 14.60 1121 defective 13.67 1122.

16 9.36 13.08 5 3.63 402 5.73 823

18 7.18 12.69 1364 7.18 1364

20 4.41 9.*63 1145 1.71 444 2.70 1701

22 2.78 7.33 913 2.78 913

24 4.20 15.64 2014 4.20 2014

TO 80.63 98.3 8890 12.32 3773 68.31 5117
Te total b asal area ou~t per acre is 31.76 square feet leaving a basal

area of 66.54 sqgaare feet per acre I.nt±e residual stand.
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TABLE 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. The number of trees in the residual stand as found in

the proposed leave in Table IA was reduced 10% to allow for

mortality and the volumes of the trees left projected ahead

20 years in the same manner as described in the explanatory

4ata of Table III, Part I.
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TAB8L1 I I

8TOMM £D 8Tk1MTABLE FOR THE±V1 R AM~A1

PR0.?08ESL1OTI V LY OUT TIW-20 7Z= HE1~

DBHs )IooftJ*O No~of:Met 10'0 -Net Jo.Of:Not ~o.oftI I0.ofyfet
To = fres Vol. Trees Vol. Trees Voal. Tre esiFol. Trees Vol. frees o1

Ratimet ed Staed

8s 2.261 90 : 7.00:s 238 s 1.68: 37 s .621 531 .67: 19 s .16: 4

lot 2.581 200 1 5.68: 462 s 2.07: 127 s: '.381 21: 081:s 63 s .141 8

121 2.27 500 : 4.64:s 533 : 2.20:s -229 : .601 731 .911: 108 s .06: 7
141 2.19: 447 s 3.62s 634 s 2.271 348 's .4a3s 80: .64: 109 t .15: 29

16s 1.9:s430 1 1.4.1.:353 : 1.17: 252 s: 0.54: 90: .50: 119 s *1 3
18: 2.05: 761 : 1.40: 482 s 1.51: 447 s .41:s 139:" .541-111 s .05: 21

20: l.001 452 s 0341 155 s .44s 173 s. .241 i031 .241 108 : O1t 4,

Total: 1384:2680 s25.09:s2857 £11341613 303: 546; 411: 67 :1 58: 76
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,B3 IIIA-wCon need

Northern Northe?21 Ala c aem&
Ash W. Ce BalsamFir Wsht e Pine W. 8irIa 42 Tta

NO.ofsNet Jo.ofs~t N90fsNet No.of'1et INo.ofsxet No.of~Jet Io.f:it
Treess~ol. : Trees Vo s : reespVol. T rees Vol Trees Vol TressVol. ifreesiVol.

Per Ar

.591 29 1 5.17: 98 s 2.37: 52 3 0071 3 s "401 20 : .021 321.012 623
"401 35 s 5.03: 191 s 1.26: 45 s .11: 7 1 .24s 20 s *051 1 =19..75:1187
.371 52 ~335,=221 s, 0.511 S2 s .071 9 s .31s 43 : .111 5 :15.40:1612
.251 5L.s 2.21:5 : s .072 7 : .16: 34 s .231 50 1 .081 8 12.30 2M
.033 8 : .1ls 15 : s 1 .061 18 1 .051 15 1 s : 5.18:1303
.03s 12 s .561 1151 $ a .06: 25 1.061 24 1a 1 as6.47:s2137

s 3 .101 26:s s a .05: '30:s .013 5:s :s2.43:1056
. s s2 s : ssa s _:

:3:1s2 : s3ss$1:s

1.67: 188 : 16.53: 871 :'4.21: 136 1 .58: 126 s 1.30: 177 : .26t 14 :82#5419922



47

TABLE IVA

Table IVA has been drawn up from Table IIIA and shows

the stand and Stock Table of the average acre by diameter

classes only, with additional columns showing Basal Area in

s-quare feet by diameter classes estimated DBH in 20 years

and estimated eit and leave at time of the next auit

The cut and leave columns necessitate further pex p .

tio.0 ,The results as tabulated must be an estimation inas.

mueh a& they are derived from a table that is an estimation

itself ,of mt is gding to be the situation twenty years In

the fature. 7 o eva fbased on all the data availablit does

app trorate what can be taken from this stand at the tie of

the net cut when calculated under the Basal Area Method of

Contro.

By reference to the table it is seen that the total

Basal reIa is 103.13 square feet. This is an increase over

the original stand of almost five square feet. This figure

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

cycle left a stand that not only recovered to its former

stocking but increased about 5%.
To arrive at the figures in the cut and leave e lumns ,

it was firs necessary to classify the Stock and Stan. Table

(first four columns of Table IVA) with this new Basal Area. The

same procedure was used as outlined in the explanatory data for
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Form II. From the results, which are shown an 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:

In Group IV, 11.66 trees with a volume of 3,888 ft.,b.m.

In Group III: The average diameter of trees in Group III

now is 17.1". At the time of the next cut these trees should

average 20.1" (i(&I of 0.15 9 and should carry 28 square feet

of Basal Area. The number of trees to carry forward then:

Basal Area A sgMare feet in Grou V
Basal Area of a 20.1" Tree

equals euals 12.0

As there are 17.13 trees in Group III now, 17.13.

12.70 or 4.43 trees can be taken as a thinning along with

Group IV for the harvest cut. The timnning again will be

trees of poorest form or in the smallest diameter classes of

the Group. As 15" trees are included in the Group, they are

taken plus enough other in the 17" class to make up the

4.43 trees. In total, the thinning will be:
No.of Trees iv2l!e(ft.b.m.)

15" Class 2.41 2 2

17" Class
4.43 2

The Total Clut ist:
Grfupess yi' me t.b.m.)

Group I 11. 6 38 -

Group III +.4 4

These data are tabulated by diameter classes in Table IVA.



01ME-Harvt. A 3required

Thrra 21" class

Bal. fram 19"

GALCULATIONS TO OLAZSIFY THLE S TAID ADD B) TO CK TABLE-1957
Dot 3...AIto. frees

28.00

22.57 22.57 8.,90

01lass 5x43

Voltne

3193

%3gfrom 19"1 Clas.5.43_=53.3%

10.20

No. Trees 19" Class= 5.18 x.533

Vol. 19" Class: 1303 x .533
TOTAL

Class :III

BAl required

Bal. from 191, class
B$ 10.20-5.43 =4.77

17" Gl*ass 19. 38
Bl. from 15" Mlass

%BA fom15" Chats 25: 15 .81%
%BA rom18.90.

No.,1trees 15" Gluss= 15.40 x .1581

Vol. 15"1 Glass z 1612 x .1581
TOTAL

Class IIA

BA re qui red

Bal.* from 15" Class .. 18.90 2.95= 15.95

Bal. f rots 13" lass

Akf'rom 130 9.45: 51.9%
18.21

No. trees 13" Class 19.75 x .519

Vol. 13" Class = 1187 x .519
TOTAL

Clas

BI re quired.

Bal. from 13"1 Class 18. 21 - 9.45 -8.76
11" Class 13.*57

TO TAL .

2.76

11.66
69 5

3888

7. f
440

24.-15,
2.95

25.* 40

15.9 5

9.45

2.*42
12.30

608
2003

2.41

1'7.13
256

28 67

12.99 1356

10.23

23.22
615

19'71

22.*60

22.63
9.*52

30.53

672
623

1195
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OLAxIFs 5T4~JRD~ 43 CI EL VA

ActumaDiareter
roB.A. 1410 No f !Tre ft. b. a r :fie Ae. D3H H

21 '; .9 226 303 1195 .741~ 11.65 11-1

II ;.24.6 25 + 23.22 1971 1 .09 6 14.20 13-15

III 26.3 274.1 17f' Z2867 1.690 17.1015.19

IV 27 . 28.0 11.66 3888 Mel81 4009 19~I

Ty 100.0 103.1 8,492921
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TABT-LE~

STAND AND 8TOOK TA.BLE IN 20 !Y1A7W 44;093 ACREM
-BSA AIAMETBOD 0' OFcITQ~0L

DH Noeof 3. A., Yolum MXstJI3H out Leave MAWMXM

Io fres 5 *ft ft b.m. )D are Trees olxae fees Volue
8 31.01 '13.87 623112.1 63

10 .19.75 18.21. 1187 1 9.75 1187
12 15.40 18.90 1612 15 2.41 252 12.9 9 136+0
14 12.30 19.38 2003 1.7 2.02 330 10.28 1673
16 5.18 10.20 1303 192.76 695 8.42 608

18 6*47 15.56 2137 21. 6.47 2137

TOTAL 82.54 '103.18 9921 1.6.09 4470 66 .45 5451
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SCHEDULE IA

Schedule IA shows the dry lumber value per acre and

the cost of production per acre by species of the proposed

cut in the original stand,(1936).

The derivation of these values are explained by the

use of Form III. Form III goes into the details of obtain...

ing the dry lumber values per acre 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:

©.. Diameter class of tree, based on
breast height measurements.

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

Chun3_- Overrun factors obtained from SDA
Technical Bulletin #164 entitled "Selective Logg..
ing in the Lake States." The overrun factors,
by diameter classes, for the three main species...
sugar,maple, yellow birch and eastern hemlock..
were used as the basic daia 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 dane by
the Goodman Lumber Company will depend again on
the average thicknesses and widths sawed, the
general methods and efficiency of manufacture, and
the practice followed by the company in sealing
its lots. The Scribner Decimal C log Rule is used
throughout the report, and this rule is also used
by the Goodman Lumber Company.



Column 4 - Represents the products of Column (2),
times Column (3).

golm Indicates the volume left after apply..
ing a ipercent shrinkage factor for air drying.
For the lumber which is 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.

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

ColuIs the product of Column (6), times
Coluin 4).

Colm __ .. The value of by.products at $1.50 per
M is multiplied by the vol we in Column. (5) . This
by..product value is an assumption representing an
average for all species. There is no doubt 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 co eat for the entire stand. The increased
returns from veneer and small dimension are
considered as a separate item in another table.

2,1M -9- Is the sum of Columns (7) and (8).

olu o -Is -obtained by dividing Column 9

I and 12 are concerned with the coet f prod.
ction and are referred to under the financial

calculations.

The same procedure 'was followed to arrive at the dry

lumber values in Schedule I, Part I.
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NUMI I

D I~IVAI ON 0? DRY DUM ER VALUE AIM OOST OF PRODUOTION
PE~R ACIE, USING SUGAR MAPIE AS. Af XAEPIRT

1. 2.~3 4. 5. 6.
DB~ Net Vol* overrun loot Vol. Vol.aftar Dy Lb r.Log Scale Factor Mill scale Shrinkage Price Per M

16 96 1.2 28 118 112 429 .57
20 195 1.160 226 215 3 3:81
22 423 1.134 480 456 35.82
24 268 1.110 29? 282 31.:77

26 218 1:09 3 238 226 39. 65
28 58 1.,080 63 60. 41:44
30 44 1006f 47 45 43.27

32 22 10048 23 22 44.91
34 16, 1.037 17 16 46.260



55

FO III--Continued

7.80 9. 10. l1. 12.

Dry Lmber Byt-Products Total Dry Kill 5460olsef rouol

value 04a 50 Pr IL br.Value Value Per XL For Each
by Diameter

D am Per Aare

3, 331 0J.7 3.48 31.Q10 28.'69 *5.4].
7.26 0.32 7.58 35.0 27035 5.8$7

16 :33 0.68 17.'01 35:40 26'lf 12094
10.65 0.42 11.07 37+VT 26 53 7.90

8.96 0.34 9.303D.08 26.25 6:25
2.49 0.09 2.58 40.95 25.95 1.63
1.95 0.07 2:02 42.98 25.86 1.22099 0003 1.02 40~35 25.78 .59

*7.00 77 45'29 25: 53

35167 28
99

$52. 69 ~.14 1&083 ~07 t6.55
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DRY LUMBR VALUES PER ACSE OF MHEES BY S EOIES AI'YD DWIWffER

si3ar has Yellow
DBH s Islplet Hemlook a irsh t Basaoo4
16

M0

22

24

26

28

30

32

34

"

"

*'

3

3.48 a

7 .58 s

17.01 a

11.0'7 a

9.30 $

2.02 a

1.*02 s

.77

2.6

2.35

5.29

5.78

4.41

5.54

2 .46

.71

: 4.42

s 3.81

s 7.20

s 5.9 8

s 3. 77

s 2.07

s .56

a .65

g

t

1.o27

4.47

3.68

1..86

1.88

.87

a 0 .15

s 0.53

s 3.19

s 2*.6

s 1.31

1*55

s 1..11

t

a

0.26

0.18

0.25

"

"

t

3 = .......... ,..Tota

l0"uip~s

Cost

454,08$ x.89 a 2.46 a 17,95 a1.3.35 a .69

10 "up Z 4W*24 s10"tipa440.24 25.97 Yi;18.47 a: 04 98 6
10 * 41 9.80 .61
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~1.Whte Basam oWhiteGrd
kwh:s 0""a s -?ir. i Pine :si ruze a Ase:TotaL s DBE

0135: 2.27 0 .25s :'0.18 : 0.42 :0.06 s 15.84 :16

" 90.42 s : 744A = 22

.25 :s 0.62 :; 30.57 : 24

. 19 :::::22.91: 26

:13.36 : 28

L : 1.06: : 9.53 : 30

1 1:4.36: 32

= : 1.37: 3.47:= 34

.35: 5.07 s .Q5 3092 s .85 : .06 t 155.67 s2

.34s 4.18 a .20 s Z.13 S. .71 s

GROSS IZALIZATIO'I PER AQR
(Before Tawes ate: Depletionr)

.04 s 113.10

42.57
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Schedule IlkshewRthe net income "per MBM before

land and timaber taxes and forestry exposes oni deducted

under the alternate pla as -roposed* The '"Source F of Data"
coluna- shows hiew or where the figures In colu two Were

derived. It is self ezplanator



s0H MUE Ill

Devrivation of Bet Incaxce per 13
Before Land and Tinter 'Taxes and )"orestry
3xpenaes are deducted.

Source of
Dnstn

-AA Total. Vas" reoved per acre
B. Goct of Prodution
0. GrO ss Realization on Lumber per acre
D. volume Ont,41i Scale

M'. n r ae4 R v nu rs Total Gio as Re vemn e per acre

Gi. Deplet0ioncharge per 'acre
H. Net flealization before taxes

I. Total Net Inoca= before taxes.J. Taxes on Laz~an Timber
K. Social ,Bei ty aid er.ise tax
L. Total net t xble Ingoo
M. ?ederal Nor zl Tax.

N. LJ us ted and undistributed I ncome
0. Federal Taxon Capit al Tx
P'. State No r al Teax
Q. State Surtax
R: Total ?ederal1 and State Taxes
S. Total. Income aof ter Taxes
T. To tal.met Income less 2% state tomZes

on dividends on net zh dividends
u. Total Net Income for X., Log Sc ale.

V.e Total Net Income per acre

W.eAKwaul Taxes on Laa d. Timber

Xv Pores try and Maski. g ep emse
Y. Total Annuaml Charge

Z#-'barge per MI 'log scal
AL. Net Income per b e for4 land amd
timber taxfes and fo re stry expense are
deducted

"A

".

"

"

"
"

"
"

"

"

"

155.67

19:A-
61.62
24.52

15,000
10,t 227.60
640x46.30

5 57 0'7.30
11200

35,848.'78
64.46

14, 019 ,24
500127906

s
s

s

s

s

s

s

s

s
s

Schedule .Schedule LA
Orab

F'orm, III
4050 x D
043
*6.50 x 3.7 7W
H x 2,409 acres
oodxria2. Repor t

3% of *2.41 x 12,0001
I -~(34g)

13% of L

0.1 x *200,000
6% of

o/6 ofP
AIfO 4 P4 Q

54a% of 8ct
T 4 anualct .
II x volume cut, log scale
Goodmn Report
Goodxxan Report
W~a
Y : annual cut

49 ,124;,50
4.09

15.4=
1.5;000
8,040

23,040
1.92

"
s
s

s

s

S

6.o01 Z+U
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SCHEDULE IIIA

Schedule III shows the derivation of total revenue

per M, mill scale and total operating costs per N, 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

Schedule 1k

The operating cast per Y were derived from basic

data in the Goodman Report, and are based on the annual out
and size classes out under the alternate plan.

To illustrate, the Felling and Bucking costs per g

were derived as, follows:

D BH i C a s s e a C _os t _ _ K o l .13r Q C Qi L(6

16 $3.12 402
20 2.60 444 1.1!
22 2.44 9 2.2
24#2.18 

546 1.1
28 2.09 333.7
30 2.02 223 4!
32 1.96 98 .1
34 2.

ess)a

5

5
2

a

9
D

9

.
r

Total .... 3,773 $8.92

To1a3l ost pe acre a j= $2.39
Volume out per acre77

The above proceedure was followed to derive the oost

that vary with the size of the tree both in logging and

milling. The constant costs were quoted directly from the

Goodman Report.
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TOTAL flLTE AN k1D OPM~RTI ~CSTSPR X, MILL SCAL

Total r evenue pe r acre Lumbeat only 4 15 5.*67
Increase revenue die to vene ers44.50 per M x 4t234 ft., b.m, mill scale 19.05

Total !174.72

Revemue per M. mill Scale
417472* 4t,234 441.30

Direct Costpr X that var lwth the size
of the tree.
Pelling and butcking 2.39
Wcidi ng and awm rig 1.47

Loading and unloading .4
Hauling (Opeation 'ma4 Mtea ce)3

Total47#80

Indirect lggngooats pe r XKIt&bt vi~

With. the volume cut Pe !ac.
S~pervis ion - wood~s wv
Woods m gene ral oezpes
Fos trts salary iii expnse

Total
Total l ogging cost, Log Scale

Overrun at i.jpthei refare
To tallogging acos t.Mill Scale

Total direct millinagacos pr X tiat
varT with the size of trees oat.

Total ge aral inxdirec t mi l lIngcostis
per M that varyslightly wit1 the size
of trees cut.

Total. indi rec t millng poss er X that
are fairly cons t ant per M

Total indirect milling costs p2er m that.
vary most* V.th the tota nnual cut.,

.80

9 9.81

8 8.73

42.29

42.18

46.03

241.Operating coats per M, Kill Scale

Gross realization per M 167,;W&7b.79
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SCHEDULE IVA

Schedule ITA shows the r esults of the financial

calcuilations in determining the present worth values

of the first cycle and all subsequent cycles. The figures

used to develop item K are developed from Schedule IIk.

Total revenue per M and total current operating costs per

M, were derived in schedule III.

The present worth values were derived by using the

same factors as used by the Forest Service in determining

their values with the exception of the rate of interest

indicated by a discount for hazard of 30% Lu perpetuity.

The correct rate of 43% as developed and shown in the

explanatory data of Schedule Iv was used.
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SCHEDRlIT VA

Selective Cottin and Suwtained Oer tion of imber andMill
With thea Ois ut 3otisllin thAnulGrowth 10 BYeHn.
Basic DatE

A..An aCt .4394B4 Mmill scalp
12,000 MK log scale

In thi s plan i t iso reconuended that 2,911 0 f the axnal Cut

be purchased aially#

3. Period of conversion to sus tained yield o. 10 years.

Aver ge Net Returns Dini Period. of Conversion

C . T o ta l R ev e n u e p e r W6 a ll p ro d u cts x . .3 4 m ill sacD" 
T t o r ' t op a i n c o t o e m2 4 5 an

3. Gross realization per X (03 - D?)#16.79 U

P. Total annual gross realization for pwiod of lo years
before depletion, ddepreiation sad incae otaxes (A : 3)

-Yeacs fprhemauaeo ,91at an asuamed cost of 46.50 per IL, log scale.

G. Federal and state inocon* and capital stookc taxes.

H. Social Seocurity tax.

I. Estimnated ]losses f tc~ bsoleence, etc.

J. Total redactions of annual gross realizations (G HI)

S. Total net realization axanually.

Present forth Palm~ of 41lFture Net Realizations

wig3 s" Iarisk-t.ree rate ind
of interest of

L. Present wrth of 10 annual
incomes of 41 each. ,48.530

Le

42269061
18.921

420O7,140

14, 150

10,28

4,000

28,378

4f78,0762

i~ rate of interest
Biated by di scount
30%for hazard. SMOW

.#5,0889
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M Present worth of nit realizations
of the next 10 years (gKxL)

N. Average annual ocut log wcale, after
nxt 10 Ye as.

4.474 ILBM x 2409

0. Estimated average noet return per I,
log scale.

(First 10 eas it is 41.78,7624i
129t500 M or 414.90. It is be-
lieved. that this not realization
an be maintaed for all subseqts
uent cles)._..

P. Average net return after next
10 years.

14.90 x 10,778

Q.Capitalized, value of average net
return of 4160,000 on s~ontin-
uoua basis apt 3% and. 4%xrpciey

R. Value of 41 at compound intereat
in 10 years

8. Pre sent value of rmalizations
after the next 50 yesas.

T. Present worth value of all future
net realisations (L 48S)

Using 3% as a

riskc-free rate
of intereston-w

41,524,876

10,778 MIM[

Usig rate of interest
indicated by disco un t
of M-% fo r hazard.

41.,052,p729

10,1778 WI[

a. .9o X7.4.90

160,0004160000

45,33330 IP3972O, 000

41.*344 41..967

*3,968,000

455,492,876 J29440 729
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SUWORY AND CONCLUSION

In Part I are presented those Tables and Schedules

necessary 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 their plan

the Forest Service out claar to 24 inches and took some trees

in all the lower classes. This cut leaves a residual stand of

such a structure 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 iS 83.3 square feet

of Basal Area, a reduction of 15 square feet over the original

stand.(Table IT)

It appears that the failure of the stand to recover to

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 ttjat cost more to

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 s tock, is

being destroyed.
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The volume per acre available for cut is less in the

second cutting cycle. In the Goodman Report the Forest

Service states that the cut will have to be reduced somewhat

further for two more cycles to allow stocking to begin to

build up again.

In Schedule 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 eyeles 'thereafter, they believe that this return

per IBM will be maintained in the future. As further shown

in Schedule IV, the 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

of the two plans. Any plan of management recommended to an

owner to be put into effect 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 is concerned.
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In Part II, the alternative plan is presented. The

Basal Area Method of Control is used as 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 eyele, (Tables IA

and IIA). Though the volume cut per acre is less, the net

realization per acre and per year is higher than the Forest

Service Plan (Schedule IA and IlA) .

Table IVA shows that at the time of the neat cutting

cycle the allowable cut is 4,770 ft.,b.u. 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 acre,

and with the eut falling in the diameter classes as shown

in Tale IYAit is believed that $14.90 per MBM, log

scale as an annual return in the second and subseet

eyele4 ' reasonable. $14.90 per NBM is derived as shown

in Sedule IVA. As further shown in Schedule IVA, the

present worth value of the property under this plan is

$2,994,729. This is a greater value than the Forest Serre's

best Onstained yield plan and also the liquidation plan

It, further, need not rest its case on the intangible values

result.ngfrom a plan of sustained yield. The values,

however, can be used as a basis for additional argument

the plan

It mut be remembered that the Basal Area Method of

Control Is but another guide or tool useful in setting up a

plan of management. As such, the results obtained in Tablo

IIA need not or undoubtedly would not be rigidly adhered
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to. From 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 allowable cut should be in order to

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 can proceed to mark his stand for cutting in such

a manner that his volume and trees cut per acre will

closely approximate that which he actually should take to

assure him a forest business in perpetuity.
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