








PREFACE

Thie report was written to partially fulfill the requirements
for the advanced Forest xanageuant course of the School of roréstry
and Oonservation at the University of Michigan. The purpose of
this problem was to devise a suitable plan of management for the
Block X of the !enouinao.Indian Reservation at Neopit, Wisoconsin,
and also to give the students éomc practioal experience in what
they hope is to be their life's work.

I would like to take this opportunity to thank Professor
D. M, Matthews of the School of Foréntry for his patientvinatruotion,

.advice and oritioism during the working of this problem.

Ann Arbor, Mich. | Thomas Hellings

‘April 14,1947
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OHAPTER II'«(25 YEAR OYOLE

Determination of Qut - 25 yesr Gyole

The first step in determining the ocut was to prepare a

olassified stand table from the data in the per acre stand

table given in the problem. However, before this could be d&ne
the basal area to be the objeotive had to be deoided upon. This
was obtained from a ourve of basal areas for various diameters
breast height. This ourve wag based on data from gevorkiantz

of the Lake States Experiment Station. As shown in the beginning
of the Appendix the basal area I déoided to use ai normal stook-
ing was 103 square feet;fer the four merchantable age groups.
After the perosnt of Basal Area in each group was determined the
stand was then olassified by utilizing the basal area control
uethod. Thii method oonsists of multiplying the proaént total

baeal areas by the percent of basal area in each group, and then

starting with the 10 diameter class add the individual size
clase basal areas together until the sum equals the basal area
required for the groyp. -After doing this for all four groups
the stand table was further olassified into two groups, the
hemlook and the other species.

The average dlameter 8resst height(DBH) wae determined by ¢ vi%:
dividing the basal area of each age group by the numb@r of trees
in the group and by oonaultiﬂg a get of basal area tables to find
what diameter corresponded with the resulting average basal area.
The number of trees desired in each group at the end of twenty
five years was then calculated by dividing the proposed basal
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area by the basal area of the average tree in twenty five years.
This is determined by adding 0.2" per year or 5* to the present
~ average DEH and looking the basal area up in the tables. The
volume of the first oyole out was then able to be caloulated.
The harvest ocut was of course all of Group IV. This con-
siated of 3.7.H of hemlook and 3.1 M of other species or a total
Of 6.8 M. As one of the purposes of the management plan ¥as to
eliminate the hemlook as quiokly as possible all thinnings were
taken first from the hemlook in each group and then from the
other species. All thinnings were taken from thé amallest
diameter olasses in eaoh group because they are ooniiderod t6 be
those trees that are putting on the slowest growth. The thinnings
were practically bntirely hemlock and amounted to 5.2 M bringing
 the total first oyole out to 12 ¥ per aore or 66,000 ¥ for the
entire blook. | | ’ |

Qeterminution of Out - Second Cycle

A stand table ehoving the number of trees per aore in the
gstand in twenty five years was then oonpiled The harvest out
would ooneist of all of Group IV, which 1e the preeént Group III,
and would be 7.7 trees having a volume of 5.8 M, composed of 1.3
¥ of hemlock and .5 M of other species. The thinnings were
determined by oubtraoting the number of trees in the higher group
from the number of treee in the next lower group giving the number .
of trees to be removed from each group. As in the first out, all
thinnings were taken from the hemlock first and also from the
smallest diameter olasses. The thinninge in group I were consid-
ered to be about the saﬁo as in the first cut. The volume of the

(9)



10

thinnings for the second oycle was 1.6 M of hemlock and 1.8 X or
a total of .4 M. This brought the total seoond oyocle cut to
'9;8 M per aore or 50,600 M for the onttrg blook. This volume
vas assumed to be the amount that could be out in all subsequent
ocyoles. ‘ |

‘As all good management plans must consider the silvioulture
of.the stand 1t seems as if a out of 12 M per aore or 61% is
entirely too severe. However, when’th§ faét.that the stand ise
at present overstocked is taken into consideration that relution»
ship doesn't have too muoch nigni!iaanae.A The only danger lies
in tho faot that the stands! conﬁositioa is changed rather
- abruptly with the removal ofsuch a large percentage of the hem-
lock. Therefore, it is advisable to investigate the possibility

of shortening the oycle,bothefrom a silvioultural angle and the

financial angle.

- In computing the oatihﬁted costs, prior to determining the..
value of the out, & logging plan had to be devised. By using
the methods desoribed in D,.M.Hatthews' book, *Cost Control in
the Loggins Industry®, the eoonogioquad spacing was determined,
thereby bringing the road oénatruotion\ooat and the varisble
skidding cost into balance. The main road coat and the overhead
cost were both caloulated on the basis that 22,500 ¥ would have
to be removed to allow for defeot in the firat oycle so that the
mill at Neopit would be supplied with the necessary 18,000 M.
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"~ QOonsidering the defect to be a ferm of underrun, the value
of the stumpage at the mill had to be altered by taking 80% of
the net log price. By subtraoting the total cost from the

altered log value the value of the stumpage per M board feet(groes)

was found. Then the stumpage per aore was found by multiplying
the stumpage per M by the volume cut of each species from 6ne
acre. This gave a stumpage valve of 882.14 per acre or a total
stumpage reoovéry for the firet oycle of $451,800 for the entire
block.

Stumpsge Recovery Values - Seoond Qycle

The costs of the second cycle cut were oomputed in a similar
manner as the first oyole, except that the spur road censtructton'
cost vas changed to a maintainance cost and the main road cost
and overhead were oomputeq~on a basis of 18,000 M because the
defeot was oconsidered to be eliminated in the first oycle.

o The siumpage recovery was &lso computed in the same manner
as the first oyole with the exception that the mill log price
did:not have to be reduced to allow for defeoct. This gave a
stumpage value per acre of $140.30 or a total stumpage recovery
for the second oycle of $772,200.

Distribution of Jtumpage- First Cycle
It vas decided that a certain amount of the stumpage should

remain in a reserve fund to allow for risk. After some disoussion
it was deocided to use 40% for this allowanoce. This permitted
$49.28 per acre or a total of $271,000 to be put in the Tribal
Profit Fund and $32.86 per aore or a total Of $180,800 to be put

(11)
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into the Reserve Fund.
Finanocial Valuation - 25 Year Oyole ,

ﬁy using the valuation methods described in D,.M,Matthews'
book, "Hanagement of Axerican Foresta®, the present worth of the
blook was caloulated to be about $15U4 per aore. Hoﬁovor, the
value to be carried on the books of the Tribe should only be
concerned with the discounted value of the second cyclic out
and all aubaeqﬁent cuts. After allowing for risk the final
value was found to be about 847 per acre or a total of $258,300.
This is oconsiderably less than the presint $60 per acre and
ahdvu that under this plan the blook is not woth as much as
they had antioipated.

(12)
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CHAPTER II - 15 YEAR CYCLE

. petermination of Cut - 15 year Oyole

The procedure for classifying the stand for the 15 year
cycle wae the»aame ag for the 25 year oycle. The merchantable
part of the stand was divided into seven groups, the whole
atand being 10 1/3 age groups of 3* diameter classes. Values
wvere again taken from the curve of basal areas and normal full

stoocking for the merchantable groupa’waa determined as 105

square feet. The basal area oontrol method was again used and

the etand table reclassified into basal areas, number of trees
and volume for each group. The new average diameter was cal-~
oculated foi eaoh group and the number of trees desired in each
group in 15 years was determined. _
The \harvest cut, as before, oonsisted of all of the last
group,ie, Group VII, and was made up of 2,2 ¥ of hemlock and

1.8 M of other speocies for a total of 4 M. The thinnings were

determined by subtracting the number of desired trees in 15

years from the present number of trees in each group. They

were again takgﬁffgom tha hemlock and from the smellest diameters

inthe groups. They were exclusively hemlock in thie oyole and

amounted to 5 M, bringing the total firet oyole out to 9 M per

acre or 49,500 M for the entiF® bloock.
Determination of Out - Second Cycle

A stand table ahowinghthe number of trees per acre in the

stand in P¥¥EEenY¥Rr¥ wae then compiled. The harvest cut at
that time would be all of Group VII, which is the present Group
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VI, and would be 4 trees having a volume of 3.3 M, composed of
1 ¥ of hemlock and 2.3 ¥ of other speoies. The thinnings were
determined in the same manner as before. Theil volume was 2.6
of hemlock and 0.5 M of other sﬁeeia: or a total of 3.1 M. This
brought the total second oycle out to 6.4 ¥ per aore or 35,200
k for the entire blook.

Determination of Cut - Thi cle

In order to make a good comparieon between the 15 year plan

' and the 25 year plan a third oyolic out had to be caloulated

" pecause the hemlook was not eliminated in two oycles under the

15 year plan. The cut was computed in the same manner and

resulted in a harvest out of 0.6 M of hemlock and 2.7 X of other
species, or a total of 3.3 M. The thinnings amounted to 1.0 M

of hemlock and 1.7 ¥ of other species, or a total of 2.7 M. The
total cut for the third cyale»wal 6 M per acre or 33,000 M for

the entire blook and was assumed to be the same for subsequent cyoles.

Silvicultural Comments

From a silvicultural standpoint this plan seems superior to
' the 25 year plan as it only removes 9 M or 464 of the stand. It
also only roﬂévea only 72% of the hemlook instead of 90% in the
- first oycle, so the composition is not altered as much. The
shorter cutting oycle is always better from the silvicultural
aspect because it is approaching nature's own cyoio and does not

take such & large bite out of the stand.
Stumpage Recovery Values - First Oyocle

As in the 25 year plan, a 1o¢ging plan had to be devised so

(14)
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that costs could be estimated. The new economic road spacing
" was determined and the costs calculated on this new basis. The
main road and overhead were again calculated allowing for the
20% defect. The net log price was reduced again to allow for
the underrun. The total dtunpage for all species was found to
be §55.24 per acre or $304,100 for the entire block for the
first cyclic ocut.

Stumpage Recovery Values ~ Second Cycle

7 The costs were computed in a similar manner as in the first

ocycle, except that the spur road construction cost was changed
tc a maintainance cost and the main road coet and overhead were
calculated on the basis of 19,!@9 ¥ because the defect was con-~
sidered to be only 60% eliminated in the first out. Thie meant
that therecwas still 8% of defect left in the second cut and
bad to be again considered as underrun. The mill log price was
reduced proportionally iné the stumpage value determined. It
was equal to $69.74 per acre or $383,400 for the entire block
for the second cyolic out.

Stumpage Recovery Values -~ Third Cyocle

The costs were computed in a similar manner as in the second

cycle of the 25 year plan. The épnr road aaintainahce was cal~
culated on the basis of only a 6M out, so conseguently was increas-
ed over the previous oycle. The main road cost and over head were
calculated on the basie of a total annual cut of 15, 000 M, because
the defect wae assumed to be entirely eliminated in the first two
cycles. The stumpage value was determined to be #94. 32 per acre
or $519,100 for the entire block for the third cyocle.

(15)
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Distibution of Stumpage- First Oycle
Ueing the 404 allowance for risk it was determined that

$33.14 per acre or a total of $182,460 was to be put in the
Tribal Profit Fund for distribution and the balance of the
stumpage recovery or $21.10 per acre or a total of $121,6h0

~ was to be put in the Reserve Fund.

Financial Valuation - 15 Year QOycle

The present worth of the block was caloulated to be about
151 dollars per acre. The va;ue to be carried on the books for
the next 15 years is the prﬁperly discounted value of the
second oyclic cut, the third syclic out and all subsequent cufs.

After allowing for risk the final value was found to be about

$59 per acre or a total°§32h,500. This value is almost equal to

present 860 per acre at which the block is now carried.

After the second cyclic cut the book value will have to be
ohanged to just the discounted value of the third and all eub-
sequent cydles. This final value after allowing for risk is
about $66 per acre or a total of $356, 300.
gggpariaon of the Two Plans

As stated befors, the 15 year plan is the better one from
the silvicultural standpoint. From the financial standpoint tha
25 year plan has a slight edge, but for all intents and purposes
1t can be assumed that they are equally beneficial. The book
value of the 15 year plan ie cénsiderably higher and as an asset
of the Tribe this is desirable.

The average size of the timser removed in the first oytle

(16)
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under either plan is o#sentially*the same. Under the 15 year
plan it is 18.7" diameter and under the 25 year plan it is 18.6"
dismeter. The growth in volume is also about the same for
both~of therplana, so neither is superior from that viéupoint.

I would recommend the uée of‘the 15 year plan as the best,
solely on the basis of the silviculture involved, However, it
is also desirable because it is lees of a firehazard after log-
ging as theré is less slash on the ground and therefore there
is less risk attached to the enterprise.

'(17)
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Appnn’xfx

'rablo Based on Govorkianta' Ourn of Basal Areas
For Stands in the Lake States
- (25 year QOyole) ,

Group DEM Range Aver. DEM Curve BA % BA P2OPGsed BA

1 10-15+ 12.5% 1213  19.6 20,2
II 15-20 17.5 149.5 2y, 2 2k, 9
111 20-35 22,5 169.0  27.3  28.1
IV 25-30 27.5 179.0 28,9  29.8

618.8  100.0 103.0

prpygud‘ BA _ 6;8.,5 x % _:_103.1  use 103 sq.ft.

Stand Prediction for 25 Year Oyole *

BA 6 AVer, tree in 25 yre.

z % = [« Trees

8.% 10.5 l‘ree‘/ﬂ‘

| %%%g—- | 16.2 T.ro}el'
34+ 4

* Based on - 0 2% growth per year and average diameter of
trees in each group (ses classified stand tabla)
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Felling & Bucking
Hemlock

Other Species

Team Skiddin
Fixed Cost/M

D&ternination of cooti

2 ‘hour

M/hour

1. £/hour

M/hour

.bmin,

min.
u urn -

Variable Oost/M/100 f%. Station
1, Omin.

Tractor Skiddi
Fix Cost/M

min.

ﬁ turn

n x 1ll¢/min.

¥/turn

variable Cost/M/100 £t. Station
0.8min.x ll¢/min.

Loading & Standby

Hauling on_Main Road

Hemlock

15min. x 3.5¢/min.
1. f.c./hr.

____2HC

mph x load

Other Speocies

Hauling on Spur Roads
Hemloock

- Other Speocies

M gurn

2x . e hr
Omph x 2.0M

2 x $3. EZZhrc
mph x 2. K
T?Ep% x 2. 5H

Unloading & Standby at Mill
"Hemlook gi:§§§ozhr. o
X d.H5 M
Other Species &1.9% fo[hr. -
x 2.0 ¥ -

(25)

=22;5¢
=9.8¢

$3.30 /upt
g4 ko /be

$0.90 Jubf

$0.25 /Mbf/sta.
$1.10 /ubf
$0.126 Jubf/gta.
£1.023 /bt

_ £0.13 /unt/mile
$0.162 /Mbf/mile

$0.217 /nbf/mile
20.271 /Mof/mile

$0.199 /Mbf
$0. 249 /Mot

25



Determination of Eoonomic Road Spaoing

epth o whioh t uld skid

a 1h4.b Bﬁtions o

Determination of All Costs» |
Type of Cost " Pirst Cyocle Second Cyole

, Hemlook Other Species Hemlock Other Species
Felling & Buck 3.300 . 4, 400 3.300 4, 400
Team Skidding 0.244 0. 2uk 0. 2k 0.2k4
Tractor Skidding 1.287 - 1.287 1,287 1, 287
Spur Road Qonst. 0.478 0.478
Spur Road Maint. 0.130 0.130

1o poad Tos
& Maint. 0. 356 0.356 0.4k 0. huk
Loading & Standby 1.023 1,02 1,023 l.ggz
Haul on Spurs 0.325 - 0.4%0 0.325 0.
(Avar~13mileo) , .
Haul on ¥ 1.105 1.378 1.105 1.378

(Aver~84miles) ,
e S R
T F}|/EST 4T LB $IT.228

»All costs are caloulated on gross annual volume
Cbange in Value to allow for defect - /’f€7”A3

Hemlook .00 X B0% $14. 40
Maple 7.00 x 80% $21.60
Bireh 32 00 x 80% $25. 60
Bags.& Pine $35.00 x 0$ 28.00
Elm & Migso., $25.00 x 0$ 20.00
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aluation of Pr erty
(55 yr. Oyo Ie?

Distribution of Stumpage- First Ozgl

To Tridbal Profit Fund sse 1k x 6 ~ §49.28/acre

‘ - 51 800 x @271 000 Total
To Reserve 82,14 x uotb’ 32.86/acre
| - $451,800 x 1ao,soo Total

gronent worth:

- $82. 1&;1 agB - 1) ;;gg.}ogl.gu - 13 -
08 x .O z .0

= $228 'f' - $235

= $463 for 3 aores or $154 per acre

Valus to Put on Books
Allowingfor Risk 60%

x 6 = $47.00 per acre
% ‘aocTes

$h7 x 5500 acres -' $258, 300
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Table Based on Gevorkiantz' Qurve of Basal Areas
For Stande in the Lake States
. (15 year oyole)

Group DBH Rnnge' Aver.DBH Curve B % BA  Proposed BA

1 10-13# :;1.2" il‘j 10.5% %1 .0
II - 14, 2.

111 2‘ - 17.5 39 13.5 , 3 L
Iv 19-22 20.5 162 6
v 22«25 32.5 172 15 8 18.6
VI 25-28 5 178 17-1
Vi1 28-3) 29.5

Proposed BA _ - 105 8q.ft.

gtand Prediction For 15 Year Cyole *

Group VII ;:g . 22; 8.0 trees
=
Group VI %g w 17.10 =« U.,9 trees
BA o 3 59

Group V ' 16 60 . 6.1 trees
~ Baof 11'9 3' 3"

Group 1V 15, - 15, 7.2 trees
m‘ng'mrzfr Pt -

Groﬁp III = 9.1 trees
BA of (14,00+ 3¢ ) i 5;8

Group 11 00 . 12.7 trees

.. BA of (Ig 7“"'33 le'é'fi 740

. * Based on 0,2 ?rowth per year and average diameter of trees
in eaoh group (see classified stand table for 15 year oycle)

(29)
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30

Olassification of 8tand Table »

Hemlook |

BA

4,36

Other species

No.

BA No.

Total Stand

Ro.

DBH

Gronp

800

BA
3.00

[ o]

o

111

|/

* Jee per aore stand table for Block X of Menominee Indian

Reservation.
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Number of Trees in Stand in 15 Years

Hemlock Others Total

DBH

Group

20.6

Probably the same as now

12.3

8.3

O~
w0t

oM
w0t

0.4
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o o o
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(15 year oyolo)’

Using Eoonomic Road Spacing Farmula for Combination ggidding

2
Spaocing /0.33 x‘glooo - B x g% ag x 1.6, bk x1.6
9 x .12
v‘;' 2 |

16.8 gStations

11}

L)

llowance for Defeet in Stumpage At Mill
First Oyole Qut -

Hemloock $18.00 x 80% 81k, ho
Maple 27.00 x 80%
Birch 72,00 x 80% 25’60 ’
Bass. & Pine 35,00 x 80% $28.00 ’
Elm & Miso. 425,00 x 80% £20.00
Second Qycle Cut
Hemlook 18.00 x 92%* - #16.56
Maple 327;00‘1 9%: g24, 84
Biroh 32.00 x 92% 29,44
Bass. & Pine  £35.00 x 92% 32.20
Elm & Miso. £25.00 x 92% 223,00

s Defect is assumed to be only 60% eliminated in 15 yeare thus
leaving &% of defect in second oyole out,
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- ¥aluation Of gzo§art1

To Tribal Profit Fund 5.24 x 6 | 14 /pore
o s 133 i¥, 100 xotbs ggge 460 Total

To Reser 5.2 x 21.10/A0re
seorve ggoh 100 uotcﬁ 121,640 Total

5%3 7u§;6%2 -1%'6a 15+ 3

$73 ¢  f” $12h

= $301 for 2 moree or - $§i81-per sore

Value to Put on Books after First Cut
| Allowance for Risk - deduot 40%

(473 _#_g124) x 60% - '559'parraora
2 aores :

$59 x %500 aores = $324,500

alge to 233 on gookc after Seoond Cut
EO $220

$220 x 60% = 866 per acre
aores

$66 x 5500 aores 8356, 300

]
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