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PREFACE

This report was written to partially fulfill the requirements

for the advanced Forest Management course of the School of Forestry

and uonservation at the University of Michigan. The purpose of

this problem was to devise a suitabl plan of management for the

Block X of the Menominee Indian Reservation at Neopit, Wisconsin,

and also to give the students some practical experience in what

they hope is to be their life's work.

I would like to take this opportunity to thank Professor

D., Matews* of the School of Forestry for his patient instruction,

advice and criticism during the working of this problem.

Ann Arbor, Mich. Thomas Hellings
'April 14,1947
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^ohl.a m N'uber I

The attached st.and ta&U-C repres n. e c i+s :: _

ing on a 5500-acre block of the Menominee Indian Reservation in Wis-

consin. Under authorization from Congress, the timber on the Reserva-

tion is to be harvested under a sustained yield plan of management and

the logs manufactured in the Menominee Mill at Neopit, the products being

sold for the benefit of the tribe.

It will be .assumed that the management at Neopit has adopted the

policy of drafting a management plan for each block that it proposes

to cut over and that a plan is to be drafted for this block in the

-ligest of the following data:

Stocking It is recognized that the heavy stocking that exists

in h Fe uncut virgin stands is not necessary or to be desired under

mangement. Cutting plans will, therefore, aim to reduce current

stocking in the light of anticipated growth and existing overmaturity

of 'ae stands0

Cutting cycle. An effective cutting cycle o. 2" years is to be

adopt~e on a areas. Area. for which plans are ;ed may be cut

over in a shorter period th : cycle when nece ,-ybut will not

be cut again for a period o 25 ,ears.

Objectives of Management

A. Size of timber to be grown. Not definite, The reserva-

tion is large and an excess of mature timber is available.

For the present, at least, timber from 25 to 30 inches d.b.ho

will be the objective0

B.. Species comositiono Hemlock is a low value species and

therefore every e Mort will be made to reduce the represent-

ation of this species in the residual stands. It is rec-

ognized, however, that it may not be desirable silvicultur-

ally or possible economically entirely to eliminate this

species.

The present composition of "other species" is as follows:

Maple ---- 30%

Birch ---- 30%

Basswood & Pine --- 20%
Elm and Miscellaneous --- 20%.

Growth.Studies of growth for this block indicate that, under

mar.gement, a growth rate of 0.2 inches per year can be anticipated.

'stimate the cut per acre of each species by size classes and

)y number of trees and volume in ft. b.m. that can be

removed from this block during the first cycle-

B. Estimate in a similar manner the cut per acre at the 
time

the next cutting cycleo

(1)
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The block comprises the timbered portions of Sections 19, 20, 21,
28, 29, 30, 31, 32, and 33 of Township T30NR15E. The main logging

road from the mill at Neopit has been constructed to the southwest

corner of Section 31 and located to run north from this corner 
follow-

ing the west boundary of Sections 31, 30, and 19. The road distance

from the S.' ;. corner of Section 31 to the mill is 7 miles,

To log this area this main road will have to be constructed north

to the N.V:. corner of Section 19 and spur road8 constructed east into

the aforementioned sections.

The timber will be skidded by tractors and teams to spur roads and

loaded on trucks for transport to tie mill. Loading will be accomplished

by the ordinary A-frame jawimers powered by teams. The. topography is

such that roads can be constructed on any desired spacing. Landings

will be closely spaced and their cost will be negligible and there-

fore included in the following estimates of road construction cost.
Due to the close spacing of landings all road spacing calculations can

be based on direct skidding.

Felling and Buckin&

Two man crews will be used. Cost is estimated as follows:
Cost per 8-hour day

A Direct labor
2 men at 80 cents per hour $12.80

Plus 10% allowance for portal to portal
pay 1.28

Plus 20% industrial comp. ins., etc. 2.82

B. Indirect costs
Supplies and maintenance 1100

Depreciation tools 0.25

Direct supervision and overhead 3.00

Total 21.

Cost per man-hour -- 21.15/16 = 01.32

Estimated production per man-hour:

Hemlock -- 0.4 M ft. b.m.
Other app. -- 0.3 Y. ft. b.m.

Skidding

Machine Rate for teams: Per Hour

eanmster and 1/2 time swamper L ( .80 1.20

ocial security and Ind. comp. etc. at 20% 0.24

0% allowance for portal to portal pay 0.14

spreciation team and harness 0.20

j eed and care of team 0.32
Total 2

Sa 2 (2)
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-re fixed time per turn
round trip time per station
load - 140 ft, b~m0

3.6 mine 0

Per HourMtachine rate for tractuor:

Driver ca 11025
Hooker @ 090
Social security. otc 2 20%
10% allowance for portal, to portal pay
Depreciation and supplies and maintenance tractor

Total

090
0.43
0626
3 076

6060

7.0 mine,
0.8 "'

Rate per min. , w 01
average fixed time per turn

'r round trip speed per station
Average load 700 ft. b~mc

Loading

Skidding teams will powor janars as trucks arrive at loading
points. Tn6 estirtated loading 'rate is 15 minutes per m ft. b.m.
Th~e regular skidding teami rnchine rate will apply to the cost of
l oad ing 0.

A machine rate for the trucks which will be used on the operation
is attached hereto. Unloading and delay time at the mill, is estimated
at 1 5 minutes per trip on the average.

Road Construction

The main logging road already constructed cost $10,000.per mile
and maintenance costs are $200 per mile annually. The additional
main road required is to be built to the same standard and costs are
estimated to be the same, As the operation is essentially on a sus-
tained yield basis this road investment is not to be amortized.
Maintenance costs plus. 6% on the capital cost are to be *charged
agaftnst the- annual cut.

Trucks can maintain an average round trip speed on this main
road of 20 m~p~h.

Branch roads. These roads are to be semi-permanent in character
and. are esfoma a -to cost X1000 Der mile. An average speed of 12 mph
is s t'imated for these spur roads0

The entire cost of these spur roads in. to be charged off against
~he cut of the first cycle. It is estimated that they-can be put in

orW fn'~'e 4-1tivn - 1 ti P tIrne ,f' tb9 e-t -,, t ~t a cf1t Of'

(3)
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The mill is estiratod to require approximete 8 0 it. f t. b~m.,
.t ofog scale per yeas for the next few yea~rs.

The stand is knor~n to be over-mature and it is ssimated that
: o( 1; in the stands currently readyr for cut -ill. rpuce the scaled

o tre a t the mill t . 60%01 of the gross log scar;

Therefore, all logging costs will ha-v . in
°o r.;i to the reduction of net scale 'to 80% of gross upon which

.og~ at costs have been calculated. Production 'will be planned to.
71_ >s at .Least 16000 M ft.. b.m. net logscale at -the mill.

Jvr'head costs

It is oati-mated tha.t overheads and general supervisional cost
l~a ,e Lble to the woods op evlbn~ aill be 3 ,000 per near13

C~Es t: ? at the coot of logs at -the il l separately f o? liil ck
i:. her spocien" oan the basis of a neot outturn of 60%o of the grosp

cr., <rid production at the -- te required by the mill,,

Togy 'Ielue3

For purposes of ap-raising the value of thi-s block of
logs ,1ill be charged to the will at the f ollo-:ing pritces net

Hiemlock 4:18X00 per !vi Ft. bo m.
M ap le 27 a0 i@ i ft !

Birch 32 ,00 i@i ar
B3asswood and pine: 35.00 @ is V H
Lln and miscellane6us 8P, 25.00 it t ft ft

D). Calculate the total :stumpage recovery value from th._- block
ep,> - "-4ely for the first and subsequent cutting cycles.

calculating costs and recovery values for the subsequent
~use the same basic costs as those for the firs- cycle but

is :;.or' that branch roads will not have to be rebuilt, but tonly
°e cc itioned at a cost of 4$200 Ber ~ile.

,To reduction in gross scale need be made for defect in estimat-
:'anr c ut and value of the second arm subsequent cycles.

El The f oregoing estimates and calculations~ are to be neatly
r~re1 ro.d for attachment to a report 'to the Office of Indian Affairs)

)ort is to include,

I. Aef discussion of the proposed management plan
.ndicating or explaining:

a, TZhe method of determining the volume of th~e cut of.

(4)
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the second and subsequent cycles.

c o Silvicultural justification of the cutting plan,

IQ A summary of the estimated stumpage recovery values.

1110o Recommendations as to the handling of the funds which ,ill
be realized as a result of operations on this block o."
timber.

These recommendations have been requested by the OffiF: of
Indian Affairs. Thi~s block of timber is carried on tlle
books of the Tribe at 'a value of 1330 ,000 a figure ba~sed.

:s. a ~P per MA stumpage value applied to the approxios
:Io ss volume on the block.

The Office of Indian Affairs desires advice ^3pecifical y
as to:

a. How much of' :the gross stumpage recovery of the first
cycle may properly be credited to the Tribal Prof. t
Fund for distribution?

b. T hat di spositio should be made of the balance o f the
stumpage recovery revenue?

c o How and at what valua the block should be carried~ on
the books of the Tribe after cutting.

This portion of' the report will involve appraisal. of
the block in the light-of proper discount and alp :.w
ance for risk and may be deferred until after di~
cussion and assigned reading dealing with these ir .:tte1s3o
In other words, all computations are to be satis
factorily completed before preparing the report,.

(5)
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~d on 2 1r I ear andi 6 fear !.4 Ia)

Co.,, 0 ~per Hour

Licea. , and Insurance

Registration

~000/100,000 plan y2,.~ :~p~
Dama~ge

Cc- .ision (x.50 Deductible)
Ville and qgbeft

w55.00

52.20
40.00
32.00

2000 hours = x;0.09

De~pretati on

Or ginal cost
1, t ire s

TLr -:s nrecking value

Te be depreciated

L. :b' (",ichigan data)

&;000, 00
400,00

200.00

X240O000 6000 hours = 0.40

r :_er's wages
5 c: ial security, workmen's compensation, etc., at 20%

Total Fixed Cost per Hour

1,25
0025

Operatir. 2st er Tour

0': at '. 0.30 per qt. 10 qts . every 50 hours
Rs, .,airs -average of 4500.00 per year
Gr .a sing and general maintenance

Ful(average)
V-%, ~s - .400.00 e1, 000 hours

* Total Operating Cost per Hour

Hauling Cost per Four

A;Terawre load mHemlock 2.5 M~ ft. ba.
Other species m2.0 Y~ ft, b.mo

0,0 4f.

0.50
0040

3025

(a)
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OHAPTZR IT25 CCYEAR OOLE

Determination of Out - 2 ar ale

The first step in determining the out was to prepare a

classified stand table from the data in the per acre stand

table given in the problem. However, before this could be done

the basal area to be the objective had to be decided upon. This

was obtained from a curve of basal areas for various diameters

breast height. This curve was based on data from gevorkiants

of the Lake States Experiment Station. As shown in the beginning

of the Appendix the basal area I decided to use as normal stook-

Ing was 103 square feet6 for the four merchantable age groups.

After the percent of Basal Area in each group was determined the

stand was then classified by utilizing the basal area control

method. This method consista of multiplying the present total

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

starting with th 10 diameter class add the individual size

class basal areas together until the sum equals the basal area

required for the group. After doing this for all four groups

the stand table was further dassified into two groups, the

hemlock and the other species.

The average diameter Oreast height(lBH) was determined by k$

dividing the basal area of each age group by the number of trees

in the group and by consulting a set of basal area tables tq 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

(8)
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area by the basal area of the average tree in twenty five years.

This is determined by adding 0.20 per year or 50 to the present

average flB and looking the basal area up in the tables. The

volume of the first oyole out was then able to be calculated.

The harvest out was of course all of group IV. This con-

sisted of 3.7 of hemlock and 3.1 X of other species or a total

Of 6. S. As one of the purposes of the management plan was to

eliminate the hemlock as quickly as possible all thinnings were

taken first from the hemlook in each group and then from the

other species. All thinnings were taken from the smallest

diameter clases. in each group because they are considered to be

those trees that are putting on the slowest growth. The thinnings

were practically bntirely hemlock and amounted to 5.2 N bringing

the total first oycle out to 12 M per acre or 66,ooo I for the

entire block.

etermination of out -8eoond 0 ole

A stand table showing the number of trees per acre in the

stand in twenty five years was then oompiled. The harvest out

would consist of all of Group IV, whioh is the present Group III,

and would be 7.7 trees having a volume of 5.6 M, composed of 1.3

M of hemlock and 4.5 m of other speoies. The thinnings were

determined by subtracting the number of trees in the higher group

from the number of trees in the next lower group giving the number

of tress to be removed from eaob gyoup. As in the first out, all

thinning* were taken from the hemlock first and also from the

smallest diameter classes. The thinnings in group i were consid-

ered to be about the same as in the first out. The volume of the

(9)
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thinnings for the second cycle was 1.6 V of hemlock and 1.8 v or

* total of ;.h w. This brought the total second cycle out to

9.2 V per acre or 50,600 x for the entire block. This volume

was assumed to be the amount that could be out in all subsequent

cycles.

filylaultraljOoent

As all good management plans must consider the silvioulture

of the stand it seems as if a cut of 12 V per acre or 61% is

entirely too severe. However, when the fact that the stand is

at present overstocked is taken into consideration that relation-

ship doesn't have too much significance. The only danger lies

in the fact that the stands' composition is changed rather

abruptly rith th removal ofsuch a large percentage of _the hem-

lock. Therefore, it is advisable to investigate the possibility

of shortening the oycle,bothefrom a silvicultural angle and the

financial angle.

St 'e Recove alues airst Cole

In computing the estimated costs, prior to determining the.

value of the out, a logging plan had to be devised. By using

the methods described in D.M.Matthews'F book, Qost Control in.

the Logging Industry, the economic roa4 spacing was determined,

thereby bringing the road construction cost and the variable

skiddng cost into balance. The main road cost and the overhead

cost were both calculated on the basis that 22,500 V would have

to be removed to allow for defot in the first cycle so that the

mill at eopit would be supplied with the necessary 16,000 g.

(10)
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Considering the defot to be a fte of underrun, the value

of the stumpage at the mill had to be altered by taking 90% of

the net log price. By subtracting the total cost from the

altered log value the value of the stumpage per a board feet(gross)

was found. Then the stumpage per acre was found by multiplying

the stumpage per 1 by the volume out of each species from one

acre. This gave a stumpage value of $82.14 per acre or a total

stumpage recovery for the first cycle of $451,500 for the entire

block.

St ae Recover Values - econd .ole

The costs of the second cycle out were computed in a similar

manner as the first cycle, except that the spur road construction

cost ras changed to a maintainance oust and the main road cost

and overhead were computed on a basis of 18,000 M because the

defect was considered to be eliminated in the first cycle.

The stumpage recovery was also computed In the same manner

as the first cycle with the exception that the mill log price

did not have to be reduced to allow for defoot. This gave a

stumpage value per ecre of $140.30 or a total stumpage recovery

for the second cycle of $772,200.

Distribution of t. e- First 0yale

It was decided that a certain amount of the stumpage should

remain in a reserve fund to allow for risk. After some discussion

it was decided to use 40% for this allowance. This permitted

$49.28 per acre or a total of $271,000 to be put in the Tribal

Profit Fund and $32.86 per acre or a total of $180,000 to beput

(11)
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into the Reserve Fund.

Financial aluation -- 2 ear ci

By using tbe valuation aethods described in D.M.Vatthewe'

book,"Management of Aerican ForetSa, the present worth of the

block was calculated to be about $154 per aore. However, the

value to be carried on the books of the Tribe should only be

concerned with the discounted value of th* second cyolio out

and all subsequent outs. After allowing for risk the final

value was found to be about $47 per acre or a total of $258,300.

This is considerably less than the present $60 per acre and

shows that under this plan the block is not wcth as much as

they had anticipated.

(12)
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CHAPTER II - 15 YEAR CYCLE

Determination of Cut- 1 earO oCle

The orocedure for classifying the stand for the 15 year

cycle was the same as for the 25 year cycle. The merchantable

part of the stand was divided into seven groups, the whole

stand being 101/3 ge groups of 30 diameter classes. Values

were again taken from the curve of basal areas and normal full

stocking for the. merchantable groups was determined as 105

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

the stand table reclassified into basal areas, number of trees

and volume for each group. The new average diameter was cal-

oulated for each group and the number of trees desired in each

group in 15 years was detevmined.

The \barvest out, as before, consisted of all of the last

group,ie, Group VII, and was made up of ?,2 1 of hemlock and

1.8 K of other species for a total of 4 3M 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 takV(#4om the hemlock and from the smallest diameters

inthe groups. They were exclusively hemlock in this cycle and

amounted to 5 M, bringing the total first cycle out to 9 M per

acre or 49,500 v for the entiZe block.

Determinati aof out - Second (O le

A stand table showing the number of trees per acre in the

Stand in yte i 'j#Jjrj was then compiled. The harvest out at

that time would be all of Group VII, which is the present Group

(13)
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VI, and would be 4 trees having a volume of 3.3 1, composed of

1 V of hemlock and 2.3 V of other species. The thinnings were

determined in the same manner as before. Theilt volume was 2.6 g

of hemlock and 0.5 V of other species or a total of 3.1 M. This

brought the total second cycle out to 6.4 V per acre or 35,200

M for the entire block.

Determination, Ot -ThU acyle

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

and the 25 year plan a third cyclic out had to be calculated

because the hemlock was not eliminated in two cycles under the

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

resulted in a harvest out of 0.6 X of hemlock and 2.7 V of other

species, or a total of 3.3 3. The thinnings amounted to 1.0 V

of hemlock and 1.7 V of other species, or a total of 2.7 M. The

total out for the third cycle was 6 V per acre or 33,000 V for

the entire block and was assumed to be the same for subsequent cycles.

ilvioulturalO agj ts

From a silticultural standpoint this .plan seems superior to

the 25 year plan as it only removes 9 M or 46% of the stand. It

also only removes only 72% of the hemlock instead of 90% in the

first cycle, so the composition is not altered as much. the

shorter cutting cycle is always better from the silvioultural

aspect because it is approaching nature'Es own cycle and does not,

take such a large bite out of the stand.

Stu age Recover alues - First cle

As in the 25 year plan, a lotging 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 stumpage for all species was found to

be $55.24 per acre or $304,100 for the entire block for the

first cyclic out.

Stumpage Recovery Values - Second gycle

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

cycle, except that the spur road construction cost was changed

to a maintainance cost and the main road coast and overhead were

calculated on the basis of 198 K because the defect was con-

sidered to be only 60% eliminated in the first cut. This meant

that thereewas still 8I% of defect left in the second cut and

had to be again considered as underrun. The mill log price was

reduced proportionally and the stumpage value determined. It

was equal to $69.74 per.acre or $383,400 for the entire block

for the second cyclic out.

Stumpage Reoovery Values - Third Cycle

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

cycle of the 25 year plan. The spur road maintainance was cal-

culated on the basis of only a 6m out, so consequently was increas-

ed over the previous cycle. The main road gost and over head were

calculated on the basis of a total annual out of 18, 000 K, because

the defect was 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 cycle.

(15)
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fistibution of S pag- First 0?cle

Using the 40% 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 #121,640
was to be put in the Reserve Fund.

Financial Valuation - 1 Year Cycle

The present worth of the block was calculated to be about

151 dollars per acre. The value to be carried on the books for

the next 15 years is the properly discounted value of the

second cyclic cut, the third cyclic out and all subsequent cuts.

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

$59 per acre or a totalo6324.500. This value is almost equal to

present $60 per acre at which the block is now carried.

After the second cyclic out the book value will have to be

changed to just the discounted value of the third and all sub-

sequent cycles. This final value after allowing for risk is

about $66 per acre or a total of $356, 300.

parisonof theTwo plans

As stated before, the 15 year plan is the better one from

the silvioultural standpoint. From the financial standpoint the

25 year plan has a slight edge, but for all intents and purposes

it can be assumed that they are equally beneficial. The book

value of the 15 year plan is considerably higher and as an asset

of the Tribe this is desirable.

The average size of the timber removed in the first cyile

(16)
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undo? either plan is essentially "the same. Under the 15 year

plan it is 16.70 diameter and under the 25 year plan it is $.6*

diameter. The growth in volume is also about the same for

bothbof the plane, so neither is superior from that viewpoint.

I would recommend the use of the 15 year plan as the best,

solely on the basis of the silvioulture involved. However, it

is also desirable beoause it is less of a firehasard after log-

ging as there is less slash on the ground and therefore there

is less risk attached to the enterprise.

(17)
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A4P=ZD1X

ICI

IV

Tiable Basd on Gero-rkiants' terve of Basal Areas
For' Stan~ds in the Lake States

(25 year Cycle)

ip DNS Range Aver. UKtCurve BAl % BA P31@0see
10-150 12.o5w 121.3 19.6 .20. 2

15-m20 17.5 149*5 24*2 24,09

20..~ii5 22,o.5 169.0o 27.3 29*1

25-30 27.5 179 0 28.9 296.8

618.8 100s. 0 103. 0

B-A

Proposed BA ON, 4 14 3.1 ue 103 sq.ft.

Stand Predictioli for 25 Year Cyotle *

Orou IV P.osdI
SA fAv-r tee'n25 pe

7.7 T!rees

Group III

8.4 s 10. 5 Treese

Grouip II

5 16.2 Tres

*Bsed on.0*0 VgQwtb per;Yar and average diaseter of
trie s ineach group (see classified stadtbe

(1L9)
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Dteuizati onof Qosts

frjg~~oin .2Mhour _

Other Speol es *L3Zt 2khur -

Cost/K .am . x ir.

&.1Mfurn
varibleQost/li/iQO ft. stationi

Tr or Ski ddin

Va~riable Qost/Ki/10l0 ft. Station
D.s~x 11 mi.0.7K/urn

$3.930 /Mbf

$X4. 40 /MLbf

$0 .903 jlbf

- $0.25 /Ebf/Bta.

= $1. 10 /Kbf

*0. 126 , Kbf/sta.

LQ dn8"&tadb
, w G15FYiii" .n. 3 /min.

ji f 0. Ar., $1,v023 I-bf

Hemlock Cd2 x 2$3, hr...

Other Species

{AP x

Other Sp eoles X- 24Ma

90,o13 /Mbf/mile

$0.162 /Kbf/mlle

$0.21? /Mbf/mile

40.271 /Mbffmile

Ulai n .&. Standb .at j!i11

" Z~5 -M
ohr Spenties Ui.92 fO r.

$0. 199 /Kbf

S$. 2149 /Mbf

(Z& )
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Determination of tpo3~0mio Road ~~cing

Depthtowb ht e SOuldaskid

Depth 0i.6 Stations
vO--r 5 ---

T~sig WonplQ r'a ~pa~ng~j~W~I~ W~ 0n~h1rat rtki~tu.

Spacing =
___ - 4gD
2 x 4 +

S 14.4 stations

Defrminati on of All gos t*

Type of Cost. first Qycle
Hemlook Other Species

Second Cycle
Hemlock Other Species

Felling & tuck
Team skidding
Tractor Skidding
Spur Road Cost.
Spur Road faint.

(33 miles)Main Road Inter.
& maint.

Loading & Standby
Haul on Spurs

(Aver-lkmi lee)
Haul on Main

(&ver- leas)
Unloading
Overhead

3. 300

z. asj
0. 476

0.356
1.023
0.325

1.105

O.199o i9*

4o. a4+

o.akk
o.475

0.356
i.023
0.406

1.37$

o,.24

3. 300

1.287

0.130

0.444
1.023
0.325

1.105

0.119

4.b00
0.2$4
1. 207

0.130

0.444

1.023

0.40b

1.378

0.249

*All costs are calculated on gross annual voltme

40ow" .me in Value
Hem ock
Maple
Birch
BasA.& Pine
Iem & Misc.

to allow for det ot
$15.078$14.40

$27.00 zx% $21.60
$32.00 z 80%6#25.6a

:35.00::%28.00
$25.00 x s 20*.00

(26)
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ValuatoAofroet
(5yr. Cycle

isgtribution £ St8um a *- First C ol

To Tribal Profi t Fungid

To Researre.

$82.1 :A~ 61'
$$2.114o%

$19. 28/acret271,000 Total

632. $6/ar
180,800 Total

Ueset Worth~

.$228 $235

$113 for 3 acres or 1L24±er orm

Yltz ,to t ~Books

Allowl~hfgo r Risak 60%

]9CM$ow 19.700 per acre

$X17 = 5500 acres 10-$258. 300

( 28)
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Table Based on Georkiants' Curve of Basal Ateas
For Stands in the Lake States

(15 year ayole

Group DS Range Aver. DUB Curvei W A at

I
II
JII
IV

VII
tii

10-13'

16-19
19-22

25-629
28-31

11.5«
14.5
17.5
20.5

29.5.5
29.5

115
13a

i62

172
178
Leo

1090

10.5
12.3

15.8
16.3

Proposed BA

11.0
13.0
X4.4

16itS6
17.1

ropsad SA r 0 105 sq.ft.

Stand Predittion For 15 Year Cycle *

Group VII

Group VI

Group t

Group IV

Group III

Group II

17 ALI

16.6 i6.6o
~ N8fr1fl3rr

BA o I:w (14.0 b

! o -13*00
A of (--024

EQ trees
Wr

- 4.9 trees

S6.1 trees

7.2 trees

9.1 trees

12.7 trees
4*.0

Based on 0.2* growth per year and average diameter of trees
#a each group (see classified stand table for 15 year cycle)

(29)
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Classlftoattoa of Stand Table *

Group DEE Total Stand
No. BA

HoalooQk
No.0 4 b r s e esBA No.s BA

I 10"0
12

13.5 36 5.5

II 12'
14

a90 2
a936

1.2
4*0
10 1

IV

16'4

18

20

20'.

24-

sa2.9
xo.yu .10

52..47 i.5,

*3-5 t

3.000 8,00

0. 90 1.7

1.g
.4-010

a.67 1.6

-30.2

40 2.

+440 O ,b

311

0.5
5.m5

4. 36

1. ;6
5. 34i

24.53
0.3
z.8
0.6
377

6.46

0. 54
7.13

0.30
4.28

vi a44
26

3" 9 9.6J

vii

30

0.
2.0

0.b1 :,..0.1
8.56 1.0flH0

02.31
4.28~

061
1.0
1.0

*See per are stand
Reservati art.

table for .Bloc o eoatneeIndian

(30)
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r

'fi'les 4 # . ' °' ! "! ' ' x#

(15 year oyole)

Ueizg__.voo sic o ~oa4sp oFrMula WO ombi ion Skiddin~g_
..... . .. , ,

8psaoirtg 1 41W
;f .9-M

+

00
400

16.4 9taticae

AllOW~n Ofor Defea0 ir ae AtU4l

LAi et 0ol. qwou

Hemlook
Mtaple

Bass* & Pine
Elm &e iso.

Hemlook
Maple
S&se. & piste
elm & xi st.

$is a 00 z ao9t
S27,00.x eon

$7)2.00 Y SO4

. 008096tt'5 z$.oo 
z ao%

$i$.40

021.60
#54,60
$29,600
$20-600

sI 8.00z 92%'* 16. 56
32.00o x 92% $29.4

X25.00 a 92% $23,.00
* Defect is assumed to be only 6(% eliminkated

leaving a9% of defect in seond cyole att.

irn 15 years thus

(37)
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re51r~oole

To Tribal Proft *Fund

To Reserve
3;04, 100x b0%

p33. 14fore
1620 460 Total

"reeei" W M

m $104 + $673 f +4

$31fr2 acres or er acre

value to ut oA oks8after First Cut

Al'lowance for Riswk - deduct 40%
(~124) bt60

2 acres
$59 x %c00 acres-

V ae to on coke a + fter Second Out

X59 'per actr

$324* 500

0

$66 x 5500 acre's

= $220

=$66 per acre

$ 356,300

(4i0)
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