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INTRODUCTION.

The following report represents an attempt to adapt
the princlples of forest menagement as presented in the
Forest Management, Forest Valuation, and Forest Industry
Economy at the University of Michigan School of Forestry
to the preparation of a menagement plan for a block of

northern hardwood timber in Eastern Wisconsin,
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I. STATEMENT OF THE PROBLEM.

A. "The attached stand table represents average conditions
of stocking on a 5500-acre block of the Menominee Indian
Reservetion in Wisconsin, Under authorization of Congress,
the timber on the reservation is to be harvested under e
sustained yleld plan of management and the logs manufactured
in the Menominee M11ll at Neopit,the products being sold for
the benefit of the tribe,

Stocking., It 1s recognized that the heavy stocking that
exists in the uncut virgin stands 1s not necessary or to be
desired under management., Cutting plans will,therefore,aim
to reduce current stocking in the light of aﬁticipated growth.
and existing overmaturity of the stands,

Cutting Cycle. An effective cutting cycle of 15 years is
to be adopted on all areas, Areas for which plans are drafted
may. be cut over in a shorter period than the cycle when nec-
essary but will not be cut again for a perliod of 15 years,

Objectives of Management.
A, Size of timber to be growﬁ. Not definite., The reservat-

ion 18 large and an excess of mature timber is available.,For
the present, at least, timber from 25 to 30 inches d.b.h. 1is
the objective.

B. Specles composition, Hemlock is a low value specles and

therefore every effort will be made to reduce the represent-
ation of this species in the residual stands. Itis recognized
that it may not be desirable silviculturally or possible econ-
omically entirely to eliminate this species."
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The present composition of "other species" is as follows:

Basswood & Pine --- 20%
Elm & Misc,.Spp.---- 20%

Growth, Stuaies of growth for this block indicate that,under
manegement, a growth rate of 0,2 inches per year can be ant-
icipated.

a. Estimate the cut per acre of each species by slize class-
es8 and by number of trees and volume in ft.b.m. that cen be
removed from the block during the first cycle,

b. Estimate in a similar manner the cut per acre at the
time of the next cutting cycle,

c. The foregoling estimates and calculations are to be neat-
ly prepared for attachment to a report to the Office of Indian
Affairs,”



PER ACRE STAND TABLE FOR  BLOCK.

ft.b.m.
Hemlock Other spp. Totals.
D.B.H. Trees B.A. Trees B.A. Trees B.A.
10 5.5 3,00 8.0 4,36 13.5 7636
12 4,0 3.14 6.0 4,71 10.0 7.85
14 4,0 4,28 5.0 5,34 9.0 9.62
16 4,0 5,60 4,5 6 .30 8.5 11.90
18 3.8 6.71 4.0 7.06 7.8 13.77
20 342 7.00 3.2 7.00 6.4 14.00
22 2.8 7 .40 2.7 7.13 5.5 14,53
24 2.1 6,60 2.2 6.91 4,3 13.51
26 1.5 5.54 1.5 5.54 3.0 11.08
28 1.0 4,28 1.0 4,28 2.0 8.56
304 1,0 5.59 1,0 5,59 2.0 1l1l.18
Total 32,9 59,14 39,1 64.22 72.0 123.36
Hemloeck Other spp. _ Stand
D.B.H. Vol/Pree Vol/Class Vol/tree 'v'?pcmss Total Vol.
10 30 165 30 240 405
12 80 320 30 540 860
14 130 520 150 750 1270
16 190 760 210 945 1705
18 270 1025 280 1120 2145
20 360 1150 360 1150 2300
22 480 1345 440 1190 2535
24 620 1300 530 1170 2470
26 770 1155 630 945 2100
28 910 910 740 740 1650
30 +4 1210 1210 1030 1030 2240
Totals 9860 9820 19680
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III, SUMMARY OF REPORT,

A, Discussion of Management Plan,

1. Method of determining volume of cut in 1lst, cycle.
The stand was classified into seven cyclic age-

groups based on the percentage of basal area of the aver-
age slze trees that would be present if the stand were a
normal even-aged stand, The harvest cut that can be taken
is the volume in ft.b.m. contained in the oldest age-class.
Thinnings can be removed from the remaining groups at the
same time of the harvest cut. Only enough trees are left in
these younger age-classes to supply the proper sq,ft.B. A
at the time of the next harvest cut in 15 years. The ,2"
growth rate 1s assumed to include a deduction for mortal-
1ty.

2. Method of estimating volume of cut in 2nd. cycle,

The harvest cut wlll come from the trees left in

age-group VII at the time of the first cut, This group
was number VI just before the 1lst, cycle, Thinnings are
assumed to remain approximately the same as before but are
16,5% less because of the reduction in stocking during the
1st. cycle. But as all defect is assumed to be eliminated
at this time, the net effect 1s an increase of 3,5%. The
percentage composition is now 70% hardwoods and only about
30% hemiock, The stand table attached will now apply with-

out making any deductions for cull.
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3. Silvicultural justification of cutting plan,
The cut during the first cycle takes approximately
504 of thg stand by volume and about 70% of the hemlock. In
the light‘of.curreﬁt literature, this does not appear to be
too heavy & cut, A heavy improvement cutting compareble to
the cut indicated by the basal area control method in a
similar stand resulted in éatisfactory reproduction amd an
increased growth réte.(Zillsitt,ﬂ.ﬂ.yiQ#?.).Ehiéﬁcontéﬁtidn
is also born out by the findings of other workers testing
the applicability of the selection method of cutting north-
ern hardwoods,.(Eyre & Neetzel,1939). In actual practiée
the marking should attempt to practice good silviculture in
following.the basal area control methods,

‘B, Summary of the Estimated Stumpage Recovery Values,
1. First Cutting Cycle,

per Acre . Total

HemloCk ---~=--m-oooooeeee $28.40 ----$156,200
Maple -——————cmmmemm e - 5,50 ---- 30,250
B:'I.I'ch —————— e ———————— 7080 bt 42’900
Basswood & Pine ---cewee-- 6,10 ---- 33,550
- Elm & M18C.8PPs ===——m==mm 3610 -~-- 17,100

Totals $50.90 ~----$280,000

2, Second & Subsequent Cutting Cycles.

per Acre Total
HemloCk ~—-cmmemecccmememe $14,10 ----§ 80,900
MEDLO ——ccmmcmmem e 22,20 —--- 122,000
BirCh =cmemcmee o 29,80 ---- 164,000
Basswood & Pine -——memme-—e- 22,80 —-.- 125,400
Elm & Misc,8pp. -—===—m=mm 12,80 ---- 70,400

Totals §102,30 ----§562,700
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C._Recommendations a8 to Apportionment of Funds,

1, GCredit to Tribal Profit Fund for Distribution.
60% of Total Stumpage Recovery = $168,000.
2, Reserve for Contingencies,

40% of Total Stumpage Recovery = $112,000,

D. Book Value at end of First Cutting Period,

60% of Present Worth after Cutting = $561,000.
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IV, PREPARATION OF A BASAL AREA CONTROL TABLE,

A, Present stand condition,
The attached stand and stock table representing the

average conditions on the entire 5500-acres indicates
clearly that extreme overstocking obtains. Approximately
182 sq,ft.B.A. is occupying an acre that should carry é
maximum of about 150 sq.ft. Also, 50% of the block by
volume consists of low-value hemlock, The proposed plan
will attempt to reduce stocking and to increase the per-
centage composition of the high-value hardwood species,

The full explanation of the use of even-age yleld-
tables in the preparation of all-age control tables 1is
beyond the scope of this report,but can be found in the
text, Management of American Forests, by D.M,Matthews,

B. In selecting the most feaslible normal yield-table it

was found that the above site and location most nearly
matched the best site as described by Gevorkiantz and
Duerr(Jour,For.vol.35,p.342). The following graph of the
basal arsa over d.b h. depicts the normel stand.

In accordance with the followlng data the control
teble was divided into seven cyclic age-groups:

1, Expected growth rate of .2" per year.

2, A cutting cycle of 15 years.

3. Minimum cruise limit of 10" d.b.h,

4, Present objective to harvest 25" - 30" timber,

" "
No. of cyclic age-groups = 30 - 10 = T Age-Groups,

15 yrs. x 2"







The probable average diameters of trees falling into
each age-group were estimeted., The basal area that a
fully stocked acre of trees of the average dlameter
should carry was read from the basal area curve, The
percent of B.,A. to be allotted to each age-group was
determined and tabulated below,

D. Construction of basal area control table.

BASAL. AREA CONTROL TABIE.

Age-Group  D.B,H, -‘S:’gf‘ﬁ' g?i,m' % B. .
I 10-13 11.5 115 10.5

II 13-16 14,5 134 12,5
III 16-19  17.5 149 13.7
IV 19-22 20.5 . 162 14,9

\' 22-25 23.5 172 15,8

VI 25-28 26,5 178 16,3
VII 28-31 29.5 180 16,5
1090 100,0

The above control taeble will now be used to predict
the allowable harvest cut and also to prepare a classified

stand and atock table by cyclic age-groups,
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D.Calculation of harvest cut,lst., cutting period and prep-

aration of classifled stand and stock table,

HEMILOCK,
Age-Group VII B. A, 8q,ft. No.Trees Vol.ft.b.m.
B. A, Reqx'}ired 9,76 1 1210
From 30" class
Bal.from 28" class %.17
% from 28" class=.975
No.trees from 28"class 1 910
Vol.from 28" class
Totels: Age-Group VII 2 2120
Age~Group VI
?.A.Rg%&irid v 9.6ﬁ L5 1
rom class 2,5 o 55
B.from 24" class e 10
% from 24" class=, 622
No.trees from 24"class 1.3 805
Vol.from 24" cleass. -_—
Totals: Age=Group VI 2,8 1960
Age-Group V : ‘ L
rom class %;gg o 95
Bal,from 22" class .85
% from 22" class=.926
No,trees from 22"class 2,6
Vol.from 22" class 1250
Totals: Age-Group -V 34 1745
Age-Group IV
B. A, Required 8,81
From 22: class= .55 2 95
From 20" class=T7,00 362 1150
Bal.from 18"class 1.22

% from 18" class=.188
No.trees fromm 18"class o7 190
Vol.,from 18" class

Totals: Age-Group IV 4,1 1435




HEMLOCK -con't.

Bo Ao sqo fto
Age-Group III
Bo Ao Reg]'.}ired 8. lll_o
From 1 class
Bal.,from 16"class 2,65

% from 16" class=.473
No.trees from 16"class
Vol.from 16" class

Totals: Age-Group III

Age-Group II

B.A.Req&ired Te27
From 16  class 2
Bal,from 14" class 4,32

% from 14"class=,987
No,trees from 14"class
Vol.from 14" class

Totals: Age-Group II

Age-Group 1
From 12" class 3,00
From 10" class , 3.14

Totals: Age-Group I 6,14

No.Trees

el

1.9

5.0

2,1
4.0

6.1

P
o o

9.5

P. 10

Vol.ft.b.m,

835

360

1195

400
520

920

320
165

485




"OTHER" SPECIES.

% from 26" class=e132
No.,trees from 26"class
Vol.from 26" class

Totels: Age-Group VII

Age-Group VI

B.A. Required

From 26" class
Bal.from 24" class

% from 24" class=.819
No.twees from 24" class
Vol., from 24" cless

Totals: Age-Group VI

Age-Group V

Be A, Required

From 24" class=1,25
From 22" class=T7.1l3
Bal, from 20" cless

% from 20" class=.253
No.trees from 20"class
Vol, from 20" class

Totals: Age-Group V

Age-Group IV

B, A, Rec}uired

From 20" class
Bal,from 18" Class

% from 18" cless=,613
No.trees from 18"class
Vol. from 18" class

Totals: Age-Group IV

B.A.8q.ft,
Age-Group VI
B. A, Required 10,60
From 30"class=5,59
From 28"classw=4,28 9,87
. Bal.,from 26" class T3

10.47
4,81
5. 66

9.56
2

25

No.Trees

1.5

1.8

3.1

2.4

2.5

4.9

1030

129
1895

820

1775

215
1190

290
1695

860

T00
1560

P.1ll

v°10 ft.bo mO



"OTHER"

Age-Group III

B. A, Required

From 18" class
Bal,from 16" class

% from 16" class=,964
No.trees from 16"class
Vol.from 16" class

Totals: Age-Group III

Age-Group II

B. A, Reguired

From 16" class = .27
From 14" class =5,34
Bal,from 12" class

% from 12" class=.486
No.trees from 12"class
Vol., from 12" class

Totals: Age-Group II

Age-Group I
From 12" class
From 10" class

Totals: Age-Group I

SPECIES con't.

B.A,8q.ft.

T+90
S5e 61

2.29

2. 42
4,36

6.78

No,Trees

1.5

oW
o+

)
[
)

]

p.1l2

VOl. ft’. bo m.

420

90%
1325

750

1050

280
240

520
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per Acre.

CLASSIFIED STAND AND STOCK TABLE

Age %B.A. _Actual BL,A, No.of Trees DBH Range ver. DBH
nu.osw sq.ft Hemlock Others Hemlock Others Hemlock Otherm Hemloo er
10.5  6.21 6.74 9,5 11,1  10-14 10-12  11.0 10.5
II 12,3 7.27 7.90 6.1 8.1 14-16 12-18B 14,8 13.4
III 13,7 8.10 8,80 5.0 5.8  1l6-18 16-18 17.2 16.5
Iv 14,9 8.81 9.56 4,1 4.9 18-22 18-20 20.0 19.0
v 15.8 9,35 10.15 3.4 3.9 22-24 20-24 22,5 22.0
Vi 16.3 9.64 10.47 2.8 3.1 24-28 24-26 29.2 25,0
VIII _16.5 9.76  10.60 2.0 2.2 284 264 30,0 30.0

Totals 100,0 59.14 84.22 32,9 39,1

Volume ft.b.m.

o ther Totals
485 520 1005
920 1050 Hoqu

1195 1325 .Numo
1435 1560 2995
1745 1695 3440
1960 1775 3735
2120 1895 4015
9860 9820 19680
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V. Estimation of cut per acre of each specles by size classes
and by number of trees during the 1lst. cutting period.

A, Harvest Cut.

The harvest cut as indicated by the classified stand and
stock table 1s 2120 ft.b.m., of hemlock and 1895 ft.b.m. from
the "other" species, This cut is tabulated as follows:

Species No.Trees Volume
Hemlock 2.00 2120 ft.b.m,
Maple «66 568
Birch 66 568
Basswood & Pine < 44 379
Elm & Misc.spp. Y. .. 319

Totals 4,2 4015

This indicated cut 1s a gross volume based on a gross
stand table, so the above volumes must be reduced by 20%
because of defect presently existing in the stands, The
net harvest cut will be approximately 3220 ft.b.m.

B. Thinnings,

1. Reduction to proper stoéking.

The additional volume that caen be removed in the form
~of thinnings will be governed by the degree of stocking that
is deemed necessary to insure crown closure, The figure of
150 sq.ft.B.A.'per acre has been put forward by D,M,Matthews
(Mgmt, AmyFor.p.30) as an average meximum density for similar
étands. This figure 1; closely born out by the use of the
date 1in our basal area control table based on work by Gevork-
liantz and Duerr(1937). By averaging the resulte obtained
from the above two sburces,a.n average figure of 103 8q.ft.B.A,
for the merchantable portion of our stand was selected .

The percentages used in our control table are used to figure

the following proposed basal areas .for each age-group.



Peld

Age -Group % B Ae Proposed B,A.

I 10.5 10,8

II 12,3 12,7

III 13.7 14,1

v 14,9 15.3
v 15.8 16,3

VI 16,3 16.8

VII 16.5 _17.0

;;E:Er% 103.0 sq.ft.

3. Estimetion of number of trees to leave for next cut,
Trees in group VI now average 25" d.b,h,,and,as the
growth rate is .2" per year, they should average 28" in
15 years, But this group is only required to carry 17,0
8q,ft.B.A, 15 years from now instead of the present 20,11
8q.ft, Thus the number of trees necessary to leave from
group VI to carry over untlil the next cutting cycle cen be
calculated as follows:
17.0 sq.Tt,B. A, - 17.0
8q.ft.B.A. of a 28"tree 4,26

= 4 Trees.,

The number of trees necessary to leave in each group
has been calculated and tebulated on the following pages,

The estimated thinnings,coming as much as possible from
the hemlock specles, using the gross volumes from the stand

table are tabulated and follow on the next pages,



TABLE NO, |
Number of Trees to Leave for 2nd. Cycle.

ow P Emacs.  mate - Tres
Vi 17.0 28" 4,26
v 16.8 25"' 3041
v 16.3 | 22" 2,64
III 15.3 19.5" 2,07
11 14,1 16,5" 1,47
I 12,7 13,5" | -.9'94

92,2

P.15

No.ofTrees
to leave

4,0
4,9
6.2
T4
9.6

12,8
35,9
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TABLE NO, 2
TOTAL ALLOWABLE CUT DURING THE 1st., CYCLE.

Gross
Harvest Cut:(Age-Group VII) Vol.ft.b.m.
Hemlock —----ccmmcmm e - 2120
"Other" Bppe ——-———————m - 1895
Thinnings: All Hemlock.
Age Group VI (5,9 - 4,0),25"trees
@690 X 149 =-mmmmmmmom oo 1300
Age Group V (7.3 - 4,9),22"trees
@480 X 20h =mm o 1150
Age Group IV (9.0 - 6,2),19"trees
@310 X 208 ----------------------------- 870
Age Group III(10,8 -7.4),16"trees
@190 X 3ol ~mm oo 630
Age Group II(14.2 - 9.6),14"trees
@130 X 446 = 600
Age Group I(20.6 -12,8),11"trees
@ 55 X 708 ---------------------------- 430
Gross Total Cut ---==--= 9000 ft.b.m,
Allowance for defect ---x .8

Net Total Cut ---------- 7200 ft.b.m,
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VI. Estimation of Cut during 2nd. and Substiuent Cycles,
A, Harvest Cut.

The harvest cut at the time of the 2nd. cycle will
come from the 4 trees left in age-group VI at the time
of the first cutting period, These trees will carry 17.0
8q.ft.B. A, and a volume of approximetely 3100 ft.b.m, as
indicated by the stand table aswe have assumed elimination
of all defect by this time, The net harvest cut is:

Hemlock ---- ,9 trees x 910 ft.,b.m, = 819 ft,b.m,
"Other" ----3,1 trees x 740 ft.b.m. = 2294 ft,b.m,
Total Net Harvest Cut =3113 ft.b.m.

B. Thinnings,

Total stocking will be reduced by 16.5% during the lst
cutting cycle, thus the total amount avallable for thinning
18 correspondingly decreased. Stand composition has been
altered because of our policy in thinning the hemlock 8o
heavily. The present composition will be about 70% northern
hardwoods and only 30% hemlock by species, Probable volumes
avallable for thinnings can be calculated as follows:

Hemloék = 4980ft.b.me x 835 x .30 = 1250 ft.b.m,

Other spe 4980ft.beme X 835 X..70 = 2910 ft.b.m.
Net Thinnings 4160 ft,b.m,

C. Total Cut by Species,

Hemloek —---eemm 2,0 M, ft,b,m,
Maple —--cemmmme 1.5
Birch —--eme o 1.5
Basswood & Plne —cmeeee____ 1.0
Elm & Misc, B8pPs=--mme-ecoaao- 1,0

Totval = 7.0 Mo ft.b.mo
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Part II. Logging Plan and Basic Cost Data.

"The block comprises the timbered portions of Sections
19,20,21,28,29,30,31,32,and 33 of Township T30N R1S5E, The
main logging road from the mill at Neopit has been construct-
ed to the southeast corner of section 31 and located to run
north from this corner following the west boundary of sect-
ions 31,30,and 19, The road distance from the S.W, corner of
section 31 to the mill is 7 miles,

To log this area this main road will have to be const-
ructed north to the N.W. corner of section 19 and spur roads
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 the mill,
Loading will be accomplished by the ordinary A-frame jammers
powered by teams, The topography is such that roads can be
constructed on any desired spacing. Lamdings will be close-
ly spaced and thelr cost will be negligible and therefore
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 Bucking.

Two man crews will be used, Cost 1is estimated as below:

A, Direct labor Cost per 8-hour da
' 2 men @ 80¢ per hour $12.80

10% allow., portal to portal pay 1,28
20% indust,comp,,ins,,etc, 2,82

B. Indirect costs
Supplies & Maintenance 1.00
Depreciation tools 25
Direct Supervision & Overhead g 300
21,15

Cost per man-hour =21,15/16= §1,32

Estimated production per man-hour:

Hemlock ----- O 4 M,ft.,b.m.
Other sp.---- 0,3 M,ft.b.m,
Skidding.

Machine Rate for Teams: Per Hour
Teamster and #-time swamper @80¢  $1,20
Social Security and IND,COMP, 20% 24
10% allow,for portal to portal 14
Depreclation team and harness « 20
Feéd and care of team 2 32

Total $2.10

Rate per min.= 3.5¢



———

Average fixed time per turn ----------c=e-o--ao 3,6 min.
Average round trip time per station —-------~-- 1,0 "
Average load --- 140 ft.b.m,

Machine Rate for Tractors: Per Hour
Driver @ 31.25 $1.25
Hooker @ § ,90 .90
Social security,etc. @ 20% o 43
10% allowance for portal to portal e 26
Depreciation and supplies and maintenance 3,76

Total §6,60
Cost per minute -- 11¢

average fixed time per turn ---- 7 min,
" round trip time per ste.-.8 min,
" load ---- 700 ft,b.m,
LOADING.

Skidding teams wilill power Jammers as trucks arrive at
loading points. The estimated loading rate is 15 minutes per
M. ft.b.m, The regular skidding machine rate will epply to
the cost of loading.

HAULING.

A maehine rate for the trucks ﬁhich will be used on the
operation follows. Unloading and delay time at the mill 1is
estimated to be 15 minutes per trip on the average.

Lake States Reglon Machine Rates for Logging Trucks:

Fixed Cost per hour ---—-—-—-—-——--- $1.99
Operating Cost per hour --------- 1,26

Hauling Cost per Hour - $3,25

average load --~ hemlock 2,5 M,ft,b.m,
other sp 2,0 "

ROAD CONSTRUCTION,

The maln logging road already constructed cost $10,000
per mile and maintenance coste are $200 per mile annually.
The additional main roed required is to be bullt to the same
standard and costs are estimated to be the same, As the oper-
ation is essentially on a sustained yield basis this road
investment is not to be amortizéd, Malntenamce costs plus
6% on the capitel cost are to be charged against the annual -
cut,

Trucks can malntalin an average round trip speed on this
main road of 20 m.p.h.
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BRANCH ROADS,

These roads are to be semi-permenent in character and
are estimated to cost $1000 per mile. An average round
trip of 12 m.p.h. is estimated for these spur roeads,

The entire cost of these spur roads is to be charged
off against the cut of the first cycle., It is estimated
that they can be put in condition for future use at the time
of the next cut at a cost of $200 per mile.

QVERHEAD COSTS,

It 1s estimated that overhead and general supervision
cost chargeable to the woods operations will be ﬁgo,ooo per
year.

The cost of the logs at the mill will be estimated sep-
arately for hemlock and "other" species on the basis of a
net outturn of 80% of the gross scale and production at the
rate required by the mill,

PRODUCTICN,

The mill is estimated to require approximately 14,000
M, ft.b.m. net log scele per year for the next few years.

The stand is known to be over-meture and it is estimated
that defect in the stands currently ready for cut will re-
duce the scaled volume at the mill to 80% of the gross log
scele,

Therefore, 2ll loggling costs will have to be increased
in proportion to the reduction of net scale to 80% of gross
upon which logging costs have been calculated, FProduction
will be planned to deliver approximately 14,000 M., ft.,b.m,
net logscale at the mill,"



LOGGING COST CALCULATIONS,
First Cutting Cycle.

Felling & Bucking.,

e 1,32 per hour
Hemlock _i—fifipper hr.

U _$1.32 per hr.

«J3 M per hr,

LOADING.
$.035/min, x 15 min./M

Standby and Delay &t Mill.

60 min 2.5 M/1oad

"Other": $1.99/hr 15 min

X -
60 min 2,0 M/load

Standby while Loading,

$.1.99 ver hour _ 15 min per M.

60 min

Flxed Skidding - Teams.

2035 per min,
#20 er min X 3.6 min per t,

«140 M/1load

Varieble Skidding - Teams,

3,025 per min,
140 M/1lo0ad

Fixed Skidding - Tractors.

$.11 per min,
° 7 M/tum

x 1 min per sta,

X 7 min per turm

$3.30/M

§4.40/M

$0.52/M

$0.20/M

$0.25/M

$0.50/M

$0.90/M

$0.25/M

$1.10/M

P.21
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Variable Skidding - Tractors.

5;;Jh1§£;g;g_ X .8 min per sta, = $§1.10/M
«7T M/load

Road And Equipment Spacing - Combined Operation.

D = F' - F - Break-even skidding dist,
c -c¢' between teams & tractors,
$1.10 - .90

= 1.6 stations.
$ .25 - ,126 ® on

Economic Road Spacing using Team & Tractor Skidding,

g = _s33 - 1000¢ 4 x 25¢ x 1,6
9M x 12,6¢ 12.6¢

-(8 x 1.62)

w
X

16,8 Stations between roads,

Total Skidding Cost - Teams,

Flxed Charge —----eceocomocm $ .90
Variable Chg. C 1?- = ,25%1.6/2 .20
1.10

Weighted in % to vol.: %? X 1,10 = $ .21/M

Totel Skidding Cost - Tractors.

Fixed Charge =---ccceeccmceeecea-a $1.10
Varieble Chg. C x -2/2% D __ 63

2 1.73
Weighted in % to vol.: —S §:2D = $1.40/M

Spur Road Construction Cost.

R
12,1 x 9m x 16,8 sta,

$ .55/M



Mein Road Construction and Maintenance.

$800 per yr,
9M x 1833 acres/yr.

x 10 mi,

Haulling Chatge on Spur Roads,

Hemlock: ( 2 x HC xml,) =
mph x load

2 x §3,25
12mph XLQ.SM X l,5 miles

"Other": 2 x $3.25
°  12mph x 2,0M

X l.5 miles

Haulling Charge on Main Road.

. . _2x 2
Hemlock: 8% miles x‘2Omph X 2,5M

" ", 2 x §3,2 5
Other": 8% milés x ph <

Overhead and Supervision,

$30,000 per year
9 M/ acre x 1833 acres

Pe 23

$ .48/

$ .32/M

$ J41/M

$1.10/M

$1.38/M

$1.82/M,
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B. LOGGING COST CALCULATIONS - 2nd., & Subsgq, Cycles,

" In calculating costs and recovery values for the 2nd.
and subsequenht cycles use the same baslic costs as those
for the first cycle but remember that branch roads will not
have to be rebuilt, but only recondlitioned at a cost of
$200 per mile,

No reduction in gross scale need be made for defect in
estimating the cut and value of the 2nd and subsq, cycles,"

All costs previously calculated remasin unchanged except
those varying with volume per acre, A maintenance charge,
only, can be charged against the cut for spur roads, The

following costs must be recalculated,

Spur Roed Maintenance.

$200
12,1 x 7M x 16,8 sta, $ .14/M

Main Road Construction & Maintenance,

$800 -
10 mi. x ™ x 1833 acres $ .62/M .
Overhead and Supervisioh,
$30,000 = $2.34/M

M x 1833acres
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SUMMARY OF LOGGING COSTS,

per M,

Felling and Bucking

Loading

Standby while Loadlng
Unloading & Delay at Mill
Team Skidding

Tractor Skidding

Spur Road Construction
Spur Road Maintenance
Main Road Const.& Maint,
Hauling on Spur Roads

Hauling on Main Roads

Overhead & Supervision

Totels

P. 25

Gross Net
1st C.GC. 2nd C.C.
$3.30 $4.40 $3.30 $4.40
52 52 52 52
* 50 ) 50 L] 50 L 50
«20 .25 «20 .25
.21 21 .25 «25
1,40  1.40 1.40 1.40
55 «55
14 .14
.48 .48 .62 .62
.32 A4l 32 M
1.10 1.38 1,10 1.38
1,82 1.82 2,34 2,34
$10.40 $11.92 $10.65 $12.17
$+ .8 $.8 '

Net Cost ---- $13.00

$14,90
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VIII., Stumpage Recovery Values per M ft,b.m. and per acre,
A, Log Values,
"For the purpose of appreising the value of this

block of timber, logs will be charged to the mill
at the following prices net log scale:

Hemlo ck ----------------- 318. 00 per M. ft. b. m,
Maple -—---=ccommmcc e 27.00 U
Birch —-ceeemmmcceee e 32,00 ]
Bagswood & Pine ——-ccea-- 35,00 "
Elm and MisG, ==-mmme——m- 25,00 " "

B. The stumpage recovery values calculated and tabulated
on the following page are an estimate of the probable
recovery values per M, and per acre. These values are
seemingly cohservative. Based on a gross harvest cut
of 4 M,ft,b.m. per acre the cut allowed by the Von Man-
tel formula is 4.3 M,ft.b.m,

The cut for the 2nd and subsequent cycles and the re-
covery values resulting therefrom were predicted merely
to provide a base for calculating the book value of the
property after the first cutting period., Actually, by
the time the second cut comes up, more complete data
should be avallable as to stand composition and stock-
ing., The tentative cut can then be adjusted to conform
with conditions on the ground, Any short-cut method of
determining the immediate volume to cut should not be
considered inflexible, but should be used as a guilde

until more and better information is available,
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NET STUMPAGE RECOVERY VALUES,

First Cutting Cycle,

Rec, /M _ Vol/A Rec/A. Total
Hemlock “§ 5.00 5.680M  $28.,40  $156,200

Maple 12,10 <456 5,50 30,250
Birch 17.10 . 456 7.80 42,900
Bass,& Pine 20,10 « 304 6.10 33,550
Elm & Misc. 10.10 . 304 3.10 17,100

Totals 7.2004  $50.90  $280,000

Second and Subsq, Cyecles,

Rec,zg VolZA, RecZA, Total
Hemlock s 7035 200 M 1 070 ’900

Maple 14,83 1.5 22,20 122,000
Birch 19,83 1.5 29,80 164,000
Bess.& Plne. 22,83 1.0 22,80 125,400
Elm & Misc, 12,83 1.0 12,80 70, 400

Totals 7.0 M $102.30 $562,700
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IX. Distribution of Stumpage Recovery - First Cutting Period.
A, Credit to Tribal Profit Fund,

$280,000 x .60 $168,000 Total Credit.

$ s0.90 x .60 $ 30.54 per acre Credit,
B, Reserve for Contingencies,

$280,000 x .40 $112,000 Total Reserve.

$ 50.90 x .40 $ 20.36Vper acre Reserve,

X. Book Value of Block After First Cutting Period,

p.w, = _$102,3(1.04%-1) '("' §102,3(3:043-1)
co4xLowtS T Lok ¥2.047 2 104151

P, W, = Q1}7 'f‘ $355 v

P.W. = $512/3 acres

P.W. = §170 per acre

Book Value = §170 x 5500 A, x .60 = $561,000.
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Forestrx 184
Problem Number 1

The attached stand table represents average conditions of stock-
ing on a 5500-acre block of the Menominee Indlan Reservation in Wis-
consin. Under authorization from Congress, the timber on the Reserva-
tion 1s to be harvested under a sustained yleld plan of management and
the logs manufactured in the Menominee kill at Neopit, the products belng
s0ld 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 & plan 1s to be drafted for this block in the
ligh:t of the followling data:

Stocki It is recognized that the heavy stocking that exists
in the uncu% virgin stands is not necessary or to be deslred under
management. Cutting plans will, therefore, aim to reduce current
stocking in the light of anticipated growth and existing overmaturity
of the stands,

Cutting cycle, An effective cutting cycle of 1B years is to be
adopted on &ll areas. Areas for which plans are drafted may be cut
over In a shorter period than the cycle when necessary but will not
be cut ageln for a period of 16 years,

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.h.
will be the objectiveo '

B, Species composition. Hemlock is a low value species and
EEeroTore every effort will be made to reduce the represent-
ation of this specles in the residual stands. It is rec-
ognized, however, that it may not be desirable silvicultur-~
ally or possible economically entirely to eliminate this
specles.,

The present composition of "other specles™ is as followss

Xaple ---- . 30%

Birch «--- 309

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

. Growth .Studies of growth for this block indicate that, under
management, a growth rate of 0.2 inches per year can be anticipated.

A. Estimate the cut per acre of each specles by size classes and
by number of trees and volume in ft. b.m. that can be .
removed from this block during the first cycle.

B. Estimate in & similar manner the cut per acre at thé time
the next cutting eycle.
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Logging Plan and Basic Cost Data.

The block comprises the timbered portions of Sections 19, 20, 21,
28, 29, 30, 31, 32, and 33 of Township T3ONR1SE. The main logging
road from the mill at Neoplt has been constructed to the southwest
corner of Section 31 and located to run north from this corner follow-
ing the west boundary of Sectlions 31, 30, and 19. The road distance
frcm the S.¥. corner of Section 31 to the mill 1s 7 miles.

To log this area this main road will have to be constructed north
to the N.¥.. corner of Section 19 and spur roadsconstructed east into
the aforementioned sections.

The timber will be skidded by tractors and teams to spur roads and
loeded on trucks for transport to tle mill. Ioading will be accomplished
by the ordinary A-frame jammers powered by teams. The topography 1is
suchi that roads can be constructed on any desired spacing. Landings
will be closely spaced and thelr cost will be negligible &nd there-
forz 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 Bucking.

Two man crews will be used. Cost 18 estimated as follows:
Cost per 8-hour day

A. Direct labor S
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 , .
Supplles and maintenance 1.00
Depreclation tools 0.26
Direct supervision and overhead : : 3.00
Total ~ 21,15
Cost per man-hour -- 21.15/16 = {1.32
 Estimated production per man-hour:
Hemlock - 0.4 K ftc b.m.
Oﬁlor 3ppo - 003 M ft. bomc
Skidding
Machine Rate for teams: Per Hour
Teamster and 1/2 time swamper € { .80 1.20
Social security and ind. comp. etc. at 20% 0.24
10%£ allowance for portal to portal pay . - 0.14
Depreciation team and harness 0.20
Feed and care of team , 0.32
" Total hom

Rate per min. - 3.5 cents
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Average fixed time per turn ' 3.6 mins,
" round trip time per statlon 1.0 "
" load = 140 ft. b.m,
Vachlne rate for tractor: . Per Hour
Driver €@ $1.25 o 1.25
Hooker @ 90 .90
Socisl security, etc. € 20% 0.43
104 allowance for portal to portal pay 0.26
Depreciation and supplies and meintenance tractor 3,76
Total 6,60
Rate per min. - § .11
average fixed time per turn - . 7.0 mins.
" round trip speed per station ' 0c.8 " '

Average load 7C0 ft. b.m.

Loading

. skidding teams will power jammers as trucks arrive at loading
points, The estimated loading rate is 15 minutes per M ft. b.m.
Tne regular Skidoing team machine rate will apply to the cost of
1osnlngo

o Hauling

T} 5 e g s L TR N e e . B T 1t et

A machine rate for the trucké which wlll be used on the operation
is attached hereto. Unloeding and delay time at the mill is estimated
at 15 minutes per trip on the average.

Road Constructlion

The main logging road already constructed cost $10,000 per mile
and maintensnce costs are $200 per mile annually., The additional
main road required 1s to be bullt to the same standard and eosts are
est . mated to be the same. As the operation is essentlally on a sus-
taired yield basis this road investment i1s not to be amortized,
Mai’tenance costs plus 6% on the capital cost are to be charged
age .nst the annual cut. - P C

Trucks can malntain an average round trip speed on this main
roa: of 20 mwpoho

Branch roads. These roads are to be seml-permanent in character
and are estimated to cost $1000 per mile. . An avarage speed cf 12 mph
is cstimated for thease spur roads.

The entire cost of thess spur roads is to be charged of f agalnst
the cut of the first cycle., It 1s estimated that they can be put in
condition for future use at the time of the next cut at a cost of

$¢2CC per mileo
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Production nst ot

The mill 1s estimated to require approximately 14000 M ft. b.m.
et log scale per year for the next few years.

The stand 1s knovn to be over-mature and 1t 1s estimated that
defect in the stands currently ready for cut will reduce the scaled
volune at the mill to 80% of the gross log scale.,

Therefore, all logging costs will have to be increased in
prorortion to the reduction of net scale to 80% of gross upon which
logging costs have been calculated. Production will be planned to
deliver at least 14000 M ft. b.m. net logscale at the mill.

Overhead costs

It 1s estimated that overhead and general supervisional cost
chaz*eable to the woods operatbns will be §30,000 per year.

c. Estimate the cost of logs at the mill separately for hemlock
and ‘other specles" on the basls of a net outturn of 80% of the gross
secal: and production at the rate required by the mill,

Log Values -

) - For purposes of a _ggralsing the value of this block of
“imt oy logs’ will be charged to the mill at Ehe followiﬁé Pprices net”
log scale:

Hemlock ‘ , $£18.00 per M Ft. b.m.
Maple : 27.00 "
Birch B 32,00 " v non
Basswood and pine . 35.00 " ® wuwom

Elm and miscellaneous spp. 25,00 " n n m

Do Calculate the total stumpage recovery value from this block
seperately for the first and subsequent cutting cycles,

In calculating costs and recovery values for the subsequent
cycl:s use the same basic costs as those for the first cycle but
remember that branch roads will not have to be rebullt, but only
reccaditioned at a cost of $200 per mile. ‘

¥o reduction in gross scale need be made for defect in estimat-
ing he cut and value of the second and subsequent cycles.

E. The foregolng estimates and calculations are to be neatly
nreyred for attachment to a report to the Office of Indian Affairs.

This report 1s to include:

I. A brief dilscussion of the proposed management plan
1ndicating or explaining: A )

a. The method of determining the volume of the cut of
» the first cycle.. ,

s
i
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'b. The method of estimeting the volume of the cut of
the second and subsequent cycles.

c. Silvicultural justification of the cutting plan.
II. A summary of the estimated stumpage recovery values.

III. Recommendations as to the handling of the funds which will
be realized as a result of operations on this block of
timber.

These recommendatlons have been requested by the Offica of
Indian Affairs. This block of timber 1s carried on ti:
books of the Tribe at a valus of §330,000 a figure bqsed
on a §3 per M stumpage value applied to the approxima- 8
-gross volume on the block. .

The Office of Indian Affaeirs desires advice specificaily
as to: :

aot How much of : the gross stumpage recovery of the first ~
cycle may properly be credited .to the Tribal Profit
Fund for distribution?

§
e Dbo” What disposition should be made of the balance of the P
~ stumpdge Pecovery revenue? - T e T e e o

"¢, How and at what value 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 allow-
ance for risk and may be deferred until after dis-
cussion and assigned reading dealing with these wmatters.
In other words, all computations are to be satis-
factorily completed before preparing the report.



LAKE STATES REGICN

. MACHINE RATE FOR LOGGING TRUCK
(Based on 2000 Hour Year and 3 Year Ijfe)

Flxed Coat per Hour

Iicense and Insurance

Registration $55.00
Public liability:
$50,000/100,000 plus $25 000 Proper v

Demage 52.20
Cc’.lision (450 Deductible) 40.00

Fire and Theft 32.00

[J

Q{e

2000 hours = §$0.09

Depreclation

Original cost $:3000.00
Lesgs tires } 400,00
Less wrecking value 200.00 |
Tc be depreciated | £2400,00 =~ 60600 hours = 0.40
_‘Tabor (Michigan dgt‘;rg_)’ A e R P ﬁ
Driver's wages. | 1625 '
Soz1al security, vorkmen's compensation etc., at 204 0.26
Total Fixed Cost per Hour , $1.99°
~ Operatinz Cost per Pour
011 at {0.30 per qt. - 10 qts. every S0 hours 0.06
Repairs - average of §500,00 per year . 0,26
Greasing and general maintenanoe : 0.05
- Puel (average% 0.50
Tires - $400,00 = 1, 000 hours - 0,40

"Total Operating COst per Hour $1.26
Hauling Cost per FHour ‘ R 5.856

Averaze load = Hemlock 2.5 ¥ ft. b.m.
Other species - 2,0 ¥ ft. b.m,
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