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INSTRUCTIONS FOR APPRAISING STUMPAGE ON 
NATIONAL FORESTS. 

INTRODUCTION. 
Purpose of Instructions. 

These instructions are meant to standardize the principles and methods followed in 
stumpage appraisals upon National Forests. They bring together the results of the 

experience and study of many Forest officers, but are not final, and will be revised 
from time to time as further experience is gained. They should, however, be applied 

in all appraisals, both (1) to secure uniform practice throughout the Forest Service and 
(2) to develop this phase of sales work by joint use and study of the same methods. 

One of the methods indicated will therefore be used in every stumpage appraisal, 
Other methods may be used, as desired by the appraising officer, and the results 
reported asa check upon the standard methods. Suggestions for modifications or addi- 

tions to these instructions should be submitted to the Forester, _ 

Use of Instructions. —Raegsy4 Ss 4 ~ 

— These instructions supplement the Timber Sales Manual. They will govern the 

appraisal of stumpage in timber sale, timber settlement, timber trespass, and free use 

business, and in land exchange projects. They are for the exclusive use of Forest 

officers and will not be furnished to persons outside of the Forest Service. 

Se Sin 

STANDARD TERMS. 

For uniformity in appraisal reports and discussions the following terms will be used 
with the meanings here given: 

Fixed Investment. 

Fixed investment, as applied to lumbering operations, is the money expended in con- 

structing or acquiring the operating plant. It comprises not merely buildings, rail- 

roads, and woods improvements, but machinery and equipment, such as cars and 
locomotives, donkey engines, and teams. It includes the replacement of worn-out 

structures or equipment which must be renewed during an operation. Fixed invest- 
ment, as distinct from working capital, is the outlay for land, structures, and equip- 

ment, which can be recovered only in a considerable period of time as portions of the 

cost of the plant are returned from the business and charged off in its accounts. 

An initial ficed investment is the expenditure for these purposes required at the be- 

ginning of an operation, to start production at the normal capacity of the plant. A 
subsequent fixed investment is any later outlay for the extension or renewal of improve- 

ments or equipment. 

Depreciation. 

Shrinkage in the value of fixed investment is called depreciation. At the end of an 
operation the buildings, transportation improvements, and equipment are valueless 
or worth but a portion of their first cost. Depreciation is this decrease in the value of 
fixed investments which must, in one form or another, be restored to the original capital 

from the proceeds of the business. ; 
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Residual and Wrecking Values. 

Fixed investments may have some value at the end ofan operation. If this value 
exists because of opportunity for continued use in place, as where additional blocks of 

timber are available to a partly used mill, it is known as residual value. If the value 
is only for removal and use elsewhere, or for sale as scrap, it is known as urecking value. 

Residual or wrecking value is equivalent to first cost less depreciation. As the 

amount of depreciation is decreased, residual value approaches the original investment 
and may nearly equal it in the case of railroads and other permanent structures. 
Investments in the lumber business, however, are seldom maintained at a constant 

capital value, as is frequently the case in industries of a more permanent character. 

Maintenance. 

Maintenance includes all charges for the upkeep and repair of fixed investments. It 

is an operating cost, consisting of labor, materials, and new parts of equipment used 

in repairs. Unlike depreciation, maintenance bears no relation to the cost of fixed 
investments. It is a current charge, like felling or skidding, for keeping buildings, 

structures, machinery, and tools in condition for doing the work for which they were 

designed. Any expenditure which serves simply to keep a structure or piece of 
equipment up to its original and intended capacity will be regarded as maintenance. 

No arbitrary line need be drawn between maintenance and fixed investment in the 

matter of replacements. The replacement of complete units like locomotives or 

donkey engines is ordinarily regarded as a subsequent fixed investment. The replace- 
ment of mill machinery is usually charged as maintenance. The replacement of short- 

lived equipment, such as steel cable, is ordinarily carried as a current operating cost. 
Local trade practice should guide the treatment of such items in National Forest 
appraisals. : 

Operating Costs. 

Operating costs consist of all expenditures in an operation except for stumpage and 

fixed investments. They are the current charges for labor, supplies, and other ex- 

penditures required in logging and manufacturing, from stump to car. They include 
maintenance, taxes, insurance, and general expense. 

Generali Expense. 

General expense is a convenient term to designate the operating costs which are not 

related to any distinct and recognized step in logging or manufacture. It includes 
supervision of the operation as a whole, office expenses, selling costs, and such mis- 

cellaneous items as cruising and fire protection. It does not include taxes and insur- 
ance, which are sufficiently specific to be treated separately, 

The term overhead charges is frequently used in the trade to designate expenditures 

of this character. General expense is preferred as a more applicable term. 

Interest. 

As used in Forest Service appraisals, interest is neither one of the regular costs nor 

a part of the returns from the business. Interest on invested capital at any fixed rate 
will not be included in the cost of production, and all returns will be shown in one 

place as profit. The term will be used only to mean interest on money invested in 

improvements during the period before cutting begins, which will be made part of 

the fixed investment as computed on the date when logging commences. 

Working Capital. 

Working capital is the money which must be available to pay for stumpage, labor, 
supplies, insurance, and other current expenditures in the operation. It includes 

most of the operating costs, but excludes any sums expended for fixed investments. 
Working capital can usually be regarded as a constant fund drawn upon from time to 

time for operating costs and replaced by a portion of the receipts. 
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Selling Price. 

Selling price is the average mil]-run value of the product of an operation per thousand 
board feet or other unit. In lumber production it is the average invoice price of the 
various grades manufactured f. 0. b. cars at the mill or nearest common-carrier ship- 

ping point. With other products, it is the average price of all grades and sizes at the 
point, usually represented by common-carrier shipment, where the specific operation 
dealt with in the appraisal terminates. Selling price should ordinarily be taken as 

the average price at which the product is billed less actual freight, or scheduled 
freights with underweights adjusted. 

The average selling price of a species or a tract of timber is the average price of all 

grades and sizes of the manufactured product. This product may include a con- 
siderable variety of form and finish. As a standard practice, factory products and 
the higher forms of finish will not be included unless necessary to arrive at asatisfactory 
valuation. 

Profit. 

Profit is the money returned from sales of the product over and above deprecia- 

tion of fixed investments, operating costs, and payments for stumpage. Profit must 

be distinguished from a margin for profit. The latter is the profit element used 
in Service appraisals. Aside from the actual profit estimated as due the operator, 

it includes a surplus to cover unforeseen losses and risks, The margin for profit may 

be calculated as a percentage return on the money invested, a given amount per unit 

manufactured, or a percentage of the total unit cost of production. 

_ Overrun. 

Overrun is the difference between log scale and lumber tally at date of sale, on the 
same quantity of material in the log. It results from the inaccuracies of log scales, 
and particularly the use of thinner saws since the prevailing scale rules were devised, 

from closer utilization of short lengths and narrow widths, from cutting dimension 
stock instead of inch boards, and other features of manufacture. Overrun is com- 

puted as a percentage increase on the log scale, an overrun of 10 per cent meaning that 

1,000 feet log scale will cut 1,100 feet of lumber. 

Overturn or Cost of Production. 

The overturn is the total production cost of each thousand board feet log scale or 

other unit. It includes depreciation and all operating costs. Overturn plus profit 

and stumpage price equals the selling price of the manufactured product. 

PRINCIPLES UNDERLYING STUMPAGE APPRAISALS. 

BASIS OF APPRAISALS. 

Market Value Required by Law. 

The act of June 4, 1897, provides that National Forest timber may be sold at “not 
less than the appraised value.’’ In applying this requirement, the aim of stumpage 

appraisals will be to ascertain the existing market value of the timber. 

Minimum Stumpage Rates. 

Minimum rates for each species are established by the Forester for every Forest 

area which has the same general market and manufacturing conditions. They con- 

stitute upset prices for use in all stumpage appraisals. 

Fair Profit for Operator. 

Subject to the minimum rates, National Forest stumpage will be regarded as worth 
the selling value of its product less all costs of producing it and a fair margin for profit 
to the operator. Appraisals should not offer large speculative profits. Operators on 
National Forests must be willing to cut and manufacture stumpage for a fair return, 
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representing compensation for time and ability and an industrial rate on the capital 
required, which is protected by a reasonable margin against unforeseen losses. Profit 

is not guaranteed by the Forest Service; but the basis of all appraisals is a margin 
between cost and selling price under normal industrial conditions which will satisfy 
a prudent operator, his business situation and the advantages of buying Government 
stumpage being considered. 

It must not be overlooked that this margin is not a clear or even a probable return 
to the operator. A portion of it covers the risks incident to practically every lumber- 
ing operation. These are the possib!e and unforeseen losses which can not be provided 
for in the appraisal, including the large element of chance in the lumber market. 
But a part of the estimated margin will normally be netted to the purchaser as actual 
prefit. (See p. 41 for a discussion of rates of profit.) 

Intensive Study of Investments and Costs. 

National Forest stumpage must not be appraised by adopting current local prices, 
by uniform rates on the same Forest, or by guess work or hasty assumptions. Ap- 

praisals should, on the contrary, be based upon intensive study of investments, costs, 

and profits in each specific case. Each chance presents a problem in itself. All of 
its elements must be worked out as fully as practicable, in accordance with the ap- 
praiser’s judgment of the most logical and efficient means of exploitation. 
Every necessary outlay of money should be caught up as far as possible and given 

proper weight. It is important not to overlook the less obvious investments or costs, 

such as interest on preliminary improvements, superintendence, and the cost of em- 
ploying and insuring labor. Equally thorough consideration should be given to all 

sources of income. It must not be assumed that certain costs will be offset approxi- 

mately by certain indefinite returns and hence that both can be eliminated from the 

calculation. The effort of the appraiser should be to work out accurately all expendi- 
tures and returns in the specific case before him. 

Exceptions to this rule will be permitted only in the case of small sales on parts of 
Forests having substantially the same conditions, for which schedules of stumpage 

prices have been established by supervisors under authority from the District Forester, 

(See “ Appraisals for small sales,’’ p. 47.) 

Grouping and Standardizing Operating Costs. 

An analysis of the operating costs on each chance is essential in appraising its 

stumpage. As data on more operations and chances in the region are obtained and 
compared, however, it may become possible to standardize cost items or groups of 
items at figures gencrally applicable to going conditions in the industry, or to local 
types of logging or milling. These standards should be ccnservative, particularly 

with regard to fluctuations in operating costs from year to year on the same job. When 

accurately obtained, standard costs for specific items, like maintenance of logging 
€quipment, or complete steps, like logging to rail or manufacturing, may be used if 
study of the chance indicates that they are applicable. Manufacturing costs for mills 

of each type and capacity are especially adapted to standardization. In any event 
standard costs form an excellent check on the calculation. 

Calculations Must be Conservative. 

Calculations should be conservative, based upon average rather than maximum 
efficiency in the region. Logging costs ordinarily vary 10 or 15 per cent from average 

figures because of the varying ability of different operators who may all be good, 

practical loggers. As a standard rule, costs should be based upon the work of the 

average operator rather than that of either the most or the least efficient. It is also 

important to allow for the usual fluctuation in operating costs from year to year on the 

game piece of work, by checking costs in going operations over several seasons. Con- 
servative calculations are of special importance in small sales. (See p. 47.) 
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Description of Logging Conditions and Methods. 

It is necessary not only that the appraiser satisfy his own judgment in fixing stump- 
age rates, but also that of the officer who passes upon his findings. To this end, a 

concise description of the controlling topographic, forest, and industrial conditions 
and a brief account of the methods of operation preposed should be included in ap- 
praisal reports. This may be greatly condensed, but should include enough to ex- 
plain and justify the calculations, particularly as regards the grade and value of the 

product and the investment required. 

Use of Appraiser’s Judgment. 

It is the business of the appraiser to apply these instructions to the conditions on the 
particular chance and report the results obtained. It is fully as important, however, 
that he check such results by his own judgment and business sense. He should 

consider fully other factors which ought to be taken into account in fixing prices, 
such as comparison between diffezent chances or rapid deterioration of the timber. 
He should report definitely what in his judgment the prices should be, wholly inde- 
pendent of the calculation under these instructions, giving plainly the facts or con- 
siderations influencing this judgment. (For an extended discussion of this point see 

“Safeguards and checks,’’ p. 48.) 
The same applies to the use of other methods of appraisal which are believed to be 

sounder in principle or more applicable to the case in hand. First carry out the 

prescribed calculation to a definite conclusion. Then offset against it the results 

obtained by other methods with the reasons supporting them. 

ANALYSIS OF A PROPOSED OPERATION. 

Boundaries and Cut of the Chance. 

The discussion of principles and methods will be facilitated by a bird’s-eye view 
of the appraiser’s work. After the estimate and topographic map are completed, the 
first steps are to determine the boundaries of the sale area, eliminating unmerchantable 

timber and ground on which logging is impracticable; the proportion of each species 
which can be cut under the methods of marking established for the chance or forest 
type; and the estimated cut by species and lumber grades. 

In defining the boundaries of the cutting, it is necessary to approximate the amount 

of additional National Forest stumpage which will logically be handled by the same 
improvements; and also the private stumpage which is under the control of a pros- 

pective purchaser or may be obtained by him and which forms part of the same chance. 

These factors directly affect the layout and depreciation of fixed investments and may 

bear upon the timeliness and desirability of the sale. 

Most Important Factors. 

The factors whose careful working out is then most essential to an accurate appraisal 

are: 
(1) The quality of the timber and value of its product. 
(2) The investment required, involving a grasp of current lumbering methods 

and equipment and of the topographic layout and plan of operation. 

(3) Operating costs. 
The grade of the product, judged in the light of local milling and marketing practice, 

is probably the single factor of greatest importance affecting stumpage values in large 

sales. 

Layout of the Operation. 

It is first necessary to decide upon the general methods of logging which should be 
employed, the size and type of manufacturing plant, if one is required, and the size, 
annual output, and duration of the operation. The location of the main artery of log 

transportation, whether by railroad, drivable stream, sleigh road, or flume, then follows; 
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and the projection of its principal feeders, such as logging spurs, chutes, pole and other 
roads, forming the complete system of log transportation. Next to judging the quality 

of stumpage, this grasp of the layout of logging improvements is the most important 
requisite of accurate valuation. 

From the approximate location of landings or banking grounds on the main line of 
transportation or its feeders, the appraiser should block out the chance into logging 

units for which costs from stump to landing need to be computed separately on account 
of variations in the character of the ground or timber. 

Investments in Logging Improvements. 

The appraiser is now ready to estimate the cost of transportation improvements from 

landing to mill and of logging improvements from stump to landing. Working these 
fixed investments out, unit by unit, he should estimate the initial outlay required 

to put the operation under way; then the additional sums which must be expended 

from time to time as logging is extended into additional blocks. He should determine 

approximately how long each improvement, whether a spur grade, chute, sleigh road, 
or splash dam, will be in use. Ona railroad chance, for example, a certain mileage of 

steel rails, picked up and relaid on spur after spur, may meet the requirements of log 

transportation for a considerable period, requiring additions only as the actual mileage 

in use at the same time must be increased to reach the less accessible timber. This 
represents a stable investment continued with little change throughout the operation. 
On the other hand, the cost of grading a spur and laying track for logging out a single 

gulch may be invested for but two or three years, after which the spur is abandoned. 

There may thus be frequent expansions or contractions of the investment in woods 
improvements. 

Residual or Wrecking Values. . 

The next requirement for the appraisal is the residual or wrecking value of each 
improvement at the end of its use in the sale; hence the annual rate at which the origi- 
nal investment must be depreciated. This leads easily to the investment on which 

profit is due and to the average yearly depreciation. 

Investments in Equipment. 

The determination of fixed investments, residual or wrecking values, and yearly 

depreciation must be repeated for transportation and logging equipment, such as rolling 

stock, donkey engines, teams, and trucks. The first cost of the various items of ma- 

chinery and apparatus must be ascertained, the rate at which they are worn out, and 

the time when each kind of equipment must be increased or can be reduced as the 

operation is extended over the entire chance. 

Investment in Manufacturing Plant. 

A like computation must be made of investments in land, buildings, and equipment 

for the manufacturing plant where one is required. ‘This is often the most permanent 

part of the enterprise. Its depreciation requires an approximation of the additional 
timber, public or private, which is accessible and should contribute to its operating 

life. 

Determination of Operating Costs. 

The next duty of the appraiser is to estimate the cost of maintaining the various 
parts of the plant in working condition. This is a current operating cost, but from its 

nature must be considered in connection with the character and durability of each 

structure or class of equipment. The calculation is then ready for the remaining 
operating costs, chiefly labor, for logging, transportation, and manufacture. These 

must include any special or additional costs arising from contract requirements of the 

Forest Service, such as brush disposal or cutting snags. The calculation should be 
carried through all details of the business, however remote from the woods. General 
expenses for superintendence, lumber sales, clerical and other office charges, taxes on 
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improvements and equipment, on logs in transit and on lumber in the yard, fire 
insurance on the portions of the plant and stock of lumber and logs which are normally 

insured by conservative operators, and liability insurance for injuries to labor are all 
items which must be estimated for in operations to which they apply. 

Determination of Working Capital. 

With the operating costs before him, the appraiser is in a position to approximate 
the working capital, as distinct from fixed investment, which is required to carry the 
business with its current charges and its periodic returns from sales of lumber. This 
involves particularly an estimate of the yard stock which must be carried on hand in 

the normal course of business, or the average length of time during which the costs 
put into lumber must be carried by the operator before he is reimbursed by its sale. 

Lumber Selling Prices and Overrun. 

Finally, the mill-run selling price of each species to be cut must be ascertained 
together with the value of lath, slabs, and any other by-products whose manufacture 
may be practicable. Mill overrun for the class of timber must also be determined 
and costs throughout the whole operation and all returns put in terms of log scale. 
When these estimates are re duced to final terms, the appraiser will have before him: 
(1) The amount of money required for the business, in fixed improvements and 

equipment and in working funds. 
(2) The part of this capital which must be depreciated; that is, which is not returned 

in tangible assets of some form at the conclusion of the sale. 

(3) The operating costs, in terms of thousand board feet, log scale, from the stump 

to the sale of lumber. 
(4) The value of the lumber and by-products manufactured from the average thou- 

sand board feet, log scale, of each species. 

FIXED INVESTMENT, DEPRECIATION, AND RESIDUAL OR WRECKING 
VALUE. 

Inclusion of All Necessary Investments. 

All investments which will actually be required in logging and manufacturing a 

body of National Forest stumpage should be estimated as closely as practicable in the 
appraisal. Items should not be omitted because of uncertainty as to the methods of 
operation which will be adopted by the purchaser. All improvements and equip= 
ment necessary in the judgment of the appraiser for the most logical handling of the 
stumpage should be included. 

Commissaries and Boarding Houses. 

Commissaries and boarding houses are usually conducted as independent enter- 

prises, on a separate cost-paying or revenue-producing basis. They seldom form an 

integral part of lumbering operaticns. Investments in building: and equipment 

for these purposes which it is practicable to segregate will not ordinarily be taken into 
account in stumpage calculations. They may be included, however, if these features 
of the business are not handled independently. 

Mill Sites and Rights of Way. 

Expenditures for mill sites and rights of way are legitimate investments and should 

be included in the appraisal. Mill sites may have a speculative value apart from 
what they are worth for manufacturing lumber. This should be disregarded as far a 

pessible, and the investment based upon a fair appraisal of the land for milling only. 
Mill sites will not ordinarily be depreciated, ar it may fairly be assumed that the unim- 

proved ground w.1l have the same value at the end of the operation as at its beginning. 

Size and Type of Plants. 

It is the pulicy vf the Forest Service to favor small and medium-sized operations as 
far as practicable. Selection of the size and type of plants and investment calculations 
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will be based upon such operations wherever they are practicable, and also upon 
methods of logging and manufacture tried out and established in the locality. Within 

these limitations, the investments taken should be based upon the most logical and 
efficient methods of exploitation. This applies to the size, type, and output of saw- 

mills, the character and amount of logging equipment, and the nature of logging im- 
provements. If larger operations are clearly the most practicable and logical, stump- 
age prices must be appraised accordingly. (See ‘Appraisals for small sales,” p. 47.) 

Borrowed and Unborrowed Capital. 

No distinction should be made between investments of borrowed and unborrowed 
capital. For the purpose of stumpage appraisals, capital obtained by credit dues the 
same work and is entitled to the same return as capital owned by the operator. The 
cost of obtaining capital is one of the elements entering into the margin for profit; and 
where this cost is high, as in the case of excessive local interest rates, the profit margin 
may properly be increased. (See p. 41.) 

Classification of Investments. 

The following classification of fixed investments will serve as a general standard for 

the Fore:t Service. Not all of the items will be required in every appraisal, and fur- 

ther subdivisions may be desirable in the more intensive and detailed calculations. 

The classification should thus be adjusted to fit special cenditions, while preserving the 
main headings and their arrangement. 

I. Investment—Logging. 

(1) Logging improvements—Stump to landing—First cost of— 

a. Chutes. 

b. Roads. 

c. Slides. 

d. Landing improvements, or 

e. Other structures used in skidding, hauling, or landing. 

(2) Logging equipment—Stump to landing—First cost of— 
. Teams. 

. Sleds. 
. Big wheels. 

Bummers or go-devils. 
Donkey engines or steam skidders. 

Overhead steam appliances. 
. Steam or horse loaders. 

. Woods tools, and 
Any other logging equipment or appliances. 

(3) Transportation improvements—Landing to mill, or mill to railroad 
shipping point—First cost of— 

a. Railroads, including— 
(a) Spurs and sidings. 
(b) Roundhouses, coal bunkers, tanks, and other permanent 

structures, 

b. Flumes. 

c. Stream improvements. 
d. Roads, or 

e. Other transportation improvements. 
(4) Transportation equipment—Landing to mill, or mill to shipping point— 

First cost of— 

a. Railroad rolling stock, track tools, etc. 

b. Marine equipment, tugs, bateaux, etc., and driving tools. 
c. Teams, trucks and harness, sleighs, traction engines or other 

equipment, including hand tools, used in transporting timber 
from landing to mill, or mill to shipping point. 

Fame ascs 
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I. Investment—Logging—Continued. 
(5) Woods camps and other buildings, together with water system. 
(6) Camp equipment— 

a. Kitchen and mess equipment. 
b. Bedding, heating equipment, and camp fittings. 

(7) Repair equipment—Carpenter, blacksmith and machine shops, etc. 

II. Investment—Manufacturing: 
a. Site. 
b. Pond and dam; other site improvements. 
ce. Sawmill. 

(a) Building, 
(b) Equipment. 
(c) Power. 

(d) Lath mill, ete. 
d, Finishing plant. 

(a) Building. 
(b) Equipment. 
(c) Power. 

Dry kiln. 
Waste burner. 

. Sheds, docks, platforms, pile bottoms. 
. Office and miscellaneous buildings. 
Yard equipment. 

j. Light, fire protection, etc. 
s rase 

Depreciation of Fixed Investments. 

Depreciation is the shrinkage in the value of fixed investments on account of reduced 
utility or worth. Loss of value may be due to ordinary wear and tear, physical 
deterioration, or inadequacy for the current needs of an operation; or to the exhaustion 
of available timber supplies. In theory depreciation is a certain amount paid out of 
the proceeds of the business each year on the investment. The best concrete illus+ 
tration is a sinking fund withdrawn from the proceeds of the business at regular 
intervals, deposited in a special account, and used to pay off bonds as they become 

due. In stumpage appraisals depreciation will be reckoned as if charged off and 
withdrawn from the business at the end of each year. Itisasum, prorated over every 
thousand feet of timber cut, which in the course of the operation pays back the reduc- 
tion in value of the fixed investments. 

Rate of Depreciation. 

The rate of depreciation varies widely with the nature of the investment and 
character of its use. It is controlled by different factors in the case of the two main 
classes of fixed investments, viz, improvements and equipment. 

Improvements are stationary structures which can be used only where they are 

built. They include all buildings except portable camps, wagon and skid roads, 
railroad grades, cuts and fills, bridges, splash dams, etc. The rate of depreciation 
of each structure or improvement depends primarily upon the amount of timber 
which it can profitably be used to log. Its life is fixed by the time required to log 
the stumpage available. If all of the tributary timber is taken out during a particular 

sale, the improvement will have no residual value. Other structures favorably 
located with reference to large supplies of timber, like sawmills and logging railroads, 

may have a very long life. Their rate of depreciation will be correspondingly slow. 
Equipment, on the other hand, can be moved from place to place. It includes 

tools, steam logging machinery, cables, railroad steel, teams, and rolling stock. Its 
depreciation depends primarily upon its resistance to wear and tear, or the length of 
its ordinary working life. - Current industrial experience is the safest guide in calcu- 
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lating the depreciation of equipment. The average working life of logging teams, for 
example, is commonly reckoned as 5 years. Steel rails are usually rated at a service 
of 20 years; but their depreciation during the first 10 years is at a much slower rate 
than during the second decade. This is on account of the market for second-hand 
rails which have been used but a few years. Donkey engines, on the other hand, have 

a very unstable value after any period of use, and must be depreciated more rapidly. 
The usual life of sawmill equipment is put at 20 years, but can be extended with higher 
charges for maintenance. 

Calculation of Depreciation. 

Depreciation is usually reckoned as an annual percentage of the total shrinkage in 
the value of the investment. This is frequently termed “ straight line” depreciation. 
A donkey engine with a life of 8 years and no value at the end of that time is thus 

reckoned as depreciating 124 per cent of its first cost every year. A logging chute 

which can be used three years and will have no value thereafter will necessarily be 

depreciated 334 per cent annually. A sawmill costing $30,000, to be run for 10 years 
and valued at $10,000 at the end of that period, will depreciate 10 per cent of the differ- 
ence annually, or $2,000. 

The standard method followed in Forest Service appraisals will be to determine: 

(1) The shrinkage in each item of investment from first cost to residual or wrecking 

value at the end of the operation, or whenever it goes out of use. 

(2) The annual depreciation—that is, the total shrinkage divided by the number of 

years in the operation. Ifan investment isin use but part of an operation, its depre- 

ciation is thus averaged for simplicity over the whole period instead of the years of 
actual service only. 

(3) The depreciation charge per thousand board feet log scale or other unit, found 

by dividing the annual depreciation by the yearly cut. Depreciation will always be 
prorated on log scale rather than mill tally. The same result is secured by dividing 

the total depreciation of the investment by the entire estimated cut. 

As indicated on page 20, a closer calculation may be used where the rate of depre- 
ciation varies from year to year, but for ordinary appraisals “ straight line” deprecia- 

tion is sufficient. 

Determination of Residual or Wrecking Value. 

Residual or wrecking value isan uncertain factor. It should be used only where such 
a value will unquestionably exist at the end of the operation or sale contract. If no 

additional timber can be handled by the plant, it is obvious that a wrecking value only 

will remain. Railroads which will become common carriers with permanent traflic 

other than timber form the only exception to this rule. Railroad investments under 

such conditions can usually be regarded as not depreciating but as having a residual 
value equivalent to their first cost. 

Where Other Timber is Available. 

Where additional bodies of stumpage are available, a residual value should be cred- 

ited to the fixed investments. It will ordinarily be the sum of (1) a proportion of the 

total depreciation similar to that which the remaining timber bears to the entire 

original stand, and (2) the wrecking value at the end of the operating life of the plant. 
To illustrate: 
A mill is to be built costing $35,000 and capable of 15 years’ operation at an annual 

capacity of 20,000,000 feet. The estimated value of the site and scrap value of equip- 
ment is $5,000, making the total depreciation $30,000. A proposed sale of 160,000,000 

feet will supply it to capacity for eight years. 
(1) If 140,000,000 feet of additional timber is available, or 7 years’ cut, the residual 

value of the mill at the expiration of the sale will be ip X$30,000+-$5,000, or $19,000; 

and its depreciation in 8 years $16,000, or $2,000 annually. 
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(2) If the available timber totals but 80,000,000 feet, or 4 years’ additional cut, the 

residual value will be sm X$30,000+-$5,000, or $15,000; and its depreciation in 8 years 

$20,000, or $2,500 annually. 
The same process is applicable to investments in a railroad spur, wagon road, splash 

dam, or any other single logging improvement. 

In lieu of a mathematical valuation, a business appraisal may be placed upon the 

plant at the expiration of the sale, based upon the probable conditions controlling its 

future operation or value in place. 

Amounts of Timber upon which Investments should be Depreciated. 

As far as practicable, it is the policy of the Forest Service to base depreciation upon 
the full operating life of the structure or equipment as fixed by normal industrial 

standards. Many timber sales are made for short periods which represent but a part 
of the efficient life of the mill, railroad, or other improvements. Future sales to such 
plants can not be guaranteed. The operator must protect himself in competition with 

other bidders for remaining blocks of stumpage tributary to his improvements. It is, 
however, the policy of the Forest Service to reserve from sale additional bodies of 
timber tributary to plants constructed in connection with short-term contracts until 
the initial chance is cut out. As far as practicable such reservations will be sufficient 

to insure the plant a normal operating life. Where additional National Forest timber 

is available, whether specifically reserved by the terms of sale or not, it should bear 
a proportionate part of the total depreciation of the plant. 

Inclusion of Private Timber in Reckoning Depreciation. 

Private timber which it is reasonable to believe the operator will handle and so 
located as to be most logically and economically logged by the same set of improve- 

ments should also carry its proportionate part of the total depreciation. This will hold 
whether the operation is chiefly in private timber, the purchase of small tracts of 
Government stumpage being a secondary feature, or whether a National Forest sale 

forms its principal supply and small quantities of private timber are available which 
it is reasonable to suppose the operator can secure. The bearing of private stumpage 

upon the depreciation of investments must therefore be carefully weighed. 

Depreciation in Sales to New Plants. 

If new mills or other improvements are to be constructed, a reasonable life in accord- 
ance with prevailing industrial standards will be allowed where sufficient Government 

timber, or private timber which there is reasonable likelihood of obtaining, is avail- 
able. The total depreciation of improvements which can be used in logging and 
manufacturing such additional timber will be distributed over the entire amount of 
stumpage thus roughly blocked out to obtain the depreciation charge per thousand 
board feet. 

Relation of Depreciation to Residual Value. 

Extension of the depreciation over additional stumpage, aside from that on the sale 
area, is equivalent to calculating a residual value at the end of the first operation. 

In addition to the wrecking or scrap value of the plant at the end of its operating life, 
this residual value is a proportion of the total depreciation similar to that which the 
remaining available timber bears to the entire original stand. The determination 
of residual value thus has an important bearing upon depreciation. 

Investment and Depreciation in Sales to Existing Plants. 

In sales to existing plants all improvements and equipment which will be used in 
the operation should be given a fair valuation. This applies fully as much to existing 
mills or partially used improvements as to new investments. In many cases an estab- 

lished operator with mills or improvements logically placed for exploiting the chance 

60813—14——2 
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isa probable bidder. The fixed investment in such appraisals should be a valuation 
of existing improvements, with such additions as may be required for extensions or 
repairs. This conforms with the practice of allowing a residual value in sales to new 
plants which will command additional bodies of stumpage. In fact, the residual 
value of the established plant, with any further investments necessary, should be the 
basis of such appraisals. 

Valuation of Existing Improvements. 

The residual value of existing improvements is their sale value whenever obtainable. 

Otherwise, their first cost may be estimated and an operating life as fixed by industrial 

requirements and the amount of available timber. The wrecking value of any im- 

provements at the end of the operation should be considered as in sales to new plants. 
From the estimated first cost, operating life, and wrecking value a fair annual depre- 
ciation can be readily obtained. 

Short-cut methods of determining the residual value of existing plants, such as taking 
one-half or two-thirds of their first cost, may be used when justified by recognized 

practice. One-half the first cost of secondhand mills and other improvements in 
serviceable condition is usually a fair assumption, since it represents their average 
value throughout the total period of use. 

Where Several Plants are Competitors. 

When several existing plants are possible competitors for a chance, the residual 
value used in the appraisal should represent a fair average of the available improve- 
ments of the usual and efficient type. This may be calculated from (1) an average 

initital cost, (2) an average operating life, and (3) an average period of use prior to the 

purchase of Government stumpage. This process may be simplified where substantial 

accuracy can be secured by taking a fair proportion of the first cost of any local plant 

of the size and type required to handle the National Forest chance. 

Determination of Average Investment. 

Average investments in such operations upon which profit is calculated should be 

computed as indicated on page 22, starting with the residual value of the improvements 

at the date when National Forest timber is purchased. 

Use of Average Manufacturing Cost and Depreciation. 

The foregoing is a general guide and statement of policy in sales to existing plants 

rather than an inflexible rule. In regions where manufacturing costs have been 

standardized by types of mills, and average figures covering the total cost of manufac- 

ture, depreciation included, are applicable within safe limits, they may be used in 
appraisals. 

Profit-Bearing Period of Investments. 

Fixed investments are seldom made in one lump at the outset of an operation. 
They usually begin in advance of cutting, depending upon the amount of preliminary 
construction which is required. In operations of any size and length additional 
investments become necessary from time to time, for railroad extensions, road or 

chute construction, more logging equipment, and the like. The replacement of 
major items of worn-out equipment, such as teams, rolling stock, and steam logging 

machinery, is an additional fixed investment. (See p. 7.) Many investments, 
furthermore, are used during only a part of the total operation. 

Interest Charges on Preliminary Investments. 

Interest should be allowed on money invested in improvements for one or more 
years before cutting begins. The interest which has thus accumulated on preliminary 
investments on the date when their use begins will be treated in Service appraisals ag 

an addition to the investment itself. Simple interest at 6 per cent will be used 
uniformly. If two years are required for the construction of improvements before 
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beginning cutting, the amounts to be invested each year should be approximated. 
Twelve per cent of the first year’s expenditure and 6 per cent of the second year’s 
should be added to the estimated investments used in the appraisal. 

Profit Only During Period of Actual Use. 

Investments are entitled to profit only from the date when they are actually made. 

Investments in improvements or equipment which are abandoned or worn out before 
the end of the operation should be cut out of the profit-bearing capital at the proper 
time. Profit on invested money should thus be restricted to the pericd of its actual 
use. This can be done most conveniently by prorating short-term investments over 

the entire operation in making up the average profit-bearing capital. (See page 21.) 

Calculation of Annual Depreciation and Average Investment. 

Uniform methods of calculating fixed invectments and their depreciation are of 
obvious necessity. To this end, standard forms of tabulation will be of service. The 

essential facts to be determined are (1) the average profit-bearing capital at work in the 

business, and (2) the average annual depreciation of the fixed investments. It is of 

special importance to work out accurately the effect upon these two amounts of addi- 

tional investments in improvements or equipment made from time to time and used 
during but a portion of the operation; and similarly of the retirement at various 
intervals of parts of the investment which are worn out or whose use is terminated. 

By Separate Years. 

The most exact method is to carry for each year of the operation (1) the investment 

required at the beginning of the year, (2) its depreciation during the year, and (3) 

additional investments necessary at the end of the year. The estimated depreciation 

during each year is deducted from the investment at its beginning. This figure, with 
the addition of any new outlays required during or at the end of the year, is the invest- 

ment in the business at the beginning of the following year. Thus is obtained the 

profit-bearing capital at the beginning of each year, with the average for the entire 

operation; the depreciation during each year and for the whole period; and the 
wrecking or residual value at its end. 

This is illustrated by the following investments in logging equipment, consisting of 

a light locomotive, gypsy loader, donkey and yarding engines, blocks, and other 
rigging. Ten thousand five hundred dollars worth of machinery will be required for 

the first year’s operation. At the end of the first year, $1,200 worth of additional 

equipment must be purchased; and at the end of the fifth year $1,800 worth must be 
procured. Th’s completes the equipment required for the entire 10 years. All of 
the machinery is depreciated at the rate of 10 per cent annually while in actual use. 

Investment and depreciation—Logging equipment. 

| 
Addi- Addi- 

pron: Depre- tional eels Depre- tional 
earing | ciation invest- earing | ciation | invest- 

Years. | invest- | during ment— | Years. invest- | during | ment— 
ment. year. end of ment. year. end of 

year. year. 

| 
$10,500 5,070 
10, 650 3,720 
9, 480 2,370 
8,310 
7,140 1,170 IP S00F||= whotal-jyoceeee eee 71, 430 
7,770 MSo0A| Se aeceenen | Average annual... 7,143 48 
6, 420 DaoOl ees cscncene Wirecking*tvalties + |S on cose feeae cc eeee 

The first year’s depreciation is 10 per cent of the initial investment, $10,500. The 
second, third, fourth, and fifth year’s depreciation is the same amount plus 10 per cent 

of the additional investment of $1,200. The depreciation during the sixth and each 
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subsequent year is the sum of these two amounts plus 10 per cent of the further invest- 
ment of $1,800. 

The wrecking value of $1,020 is the difference between the investment at the begin- 

ning of the last year and the depreciation during that year. This is made up of 10 per 
cent of the $1,200 investment, which was in use 9 years, and 50 per cent of the $1,800 

investment, which was in use 5 years. The average profit-bearing capital represented 

by this equipment is thus $7,143. The average yearly depreciation to be prorated over 
the annual’cut is $1,248. 

Where Depreciation is Irregular. 

This method is of special service in the case of investments whose depreciation from 
year to year is irregular rather than at a uniform rate, or ‘‘straight line.’’ The following 
will illustrate: 

In the same 10-year Gperation, the estimated cost of steel rails, fastenings, and 
switches for the first year’s logging is $6,500. Extensions of permanent way and spurs 

for the second year’s logging require an additional investment of $2,100; for the third 

year, $1,700; and for the fifth year, $3,200. Further investments are unnecessary 

until the end of the seventh year, when $4,000 worth of additional steel must be 

purchased. 

All of this steel has a life of 20 years. During the first 5 years of use it depreciates in 

value at the rate of but 1 per cent annually; and during the second 5 years at the rate 
of 2 per cent annually. These rates are determined by the local market for ‘“‘relaying 

rails,’’ first and second class respectively. The annual depreciation charges are thus 

calculated at 1 per cent of each of the several investments during its first 5 years of use, 

and 2 per cent during the remaining period, all items being rounded off to the nearest 
dollar. For the last year, a charge of $1,200 for lifting the steel and removing it to the 

nearest shipping point is included in the depreciation. The profit-bearing invest- 
ment at the beginning of each year is figured as before by adding the new investment 

at the end of the preceding year, if any, and deducting the depreciation during that 
year. £ . 

Investment and depreciation—Railroad steel. 

Addi- Addi- 
Profit- | Depre- tional ene Depre- Slant 

7 bearing | ciation invest- earing | ciation inves 
Years. invest- during ment— Years. invest- during | ment— 

ment. year. end of ment. year. end of 
year. year. 

$6, 500 $65 $2, 100 Phaacidsieasaseconse $16, 587 9275) |aeeee teat 
8, 533 86 1,700 || 9....-- 16,309 278))| 2ee eee 

10, 149 1034) see seins Wskasde cee Ae 16,031 1) 510) Sec eeaeees 
10, 046 103 3, 200 OO 
13,143 135) -.2cse ose oe Totalecee-cti ace 123,116 2)979))|sa-eeeenee 
13,008 200 Reema ceee Averageannual..} 12,312 208 |) oS eeeee 
12.808 221 4,000 Wrecking valiies o}eesseseens| ceasecees $14,521 

The wrecking value consists of— 

Soper cent of theyfirst injvestmen ta. rae cse tae eretete erase a see = eae $6, 500 
87jper cent of theisecondiinvestment=-.e-cescseee eee aes eee cae eee 2,100 

89'per’centiol theithird/investment=2o- o.- ose eee tee eee eee 1, 700 

93\per'‘cent of the fourth investment .:-.0ss.- easels oe = = ia eo) = ieee 3, 200 

O7spericentiotithe last unvestment--mseceecenscee- eet ces - = ceo ceca 4,000 

Less cost of putting the steel on the market at the end Be the operation........- 1, 200 

Where Successive Investments of Varying Life are Made. 

The method may be further illustrated by the outlays for constructing roadbed, 
placing ties, laying steel, and ballasting in the same 10-year operation, improvements 
which are abandoned in the course of logging and hence must be wholly depreciated. 
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The estimated cost of roadbed, ties, and layingsteel for the first year’s logging is $4,500, 

This portion of the railroad will be in use throughout the entire operation. Subsequent 

investments in roadbed, ties, and labor for laying rails, with the estimated period of 
use in each instance, are as follows: 

Invest- | Period 
Years. ment, of use. Years, ment. of use. 

Years. Years. 
$1,800 2 $1,500 5 

, 100 1 2,200 2 
1,600 2 1,700 1 
2,100 1 2,500 2 

No additional investment is required for the tenth year’s operation. 

Each investment for railroad construction must be depreciated during the period of 
its actual use. The first year’s outlay will thus be depreciated at the rate of one-tenth 

annually throughout the entire operation; the second at one-half annually during the 
second and third years; the third wholly during the year following the investment; 
and soon. The detailed calculation follows: 

Investment and depreciation—Roadbed. 

Addi- Addi- 
pale Depre- ional mee t- Denies Hoel 
earing | ciation nvest- earing | ciation ves! 

Years. invest- | during ment— Years. invest- | during | ment— 
ment. year. end of ment. year. end of 

year. year. 

| Ne SOR R GOSS ene ees $4,500 $450 $1,800 (ic Hesime mo SScecoad $5,050 $3,550 $2,500 
Bone Sas 5, 850 1,350 1,100 (ii acacsabecce a 4,000 22000) | pe ecoineee 
S25 5,600 2,450 USGOU Nie seneceomcoossessnc 2,000 23000) Poe: oes 
4... 4,750 1,250 2,100 ————— ] —————_—|—————— 
5. 5,600 3,350 1,500 Motalio. -<seseenr 46,300 19% 000) |e seem ae 
6. 3,750 750 2, 200 Average annual... 4,630 15,900!) Seseces= 
Wace 5, 200 1,850 1,700 

Thus, while $19,000 is invested all told in the various railroad grades and must be 
depreciated on the timber handled, the average profit-bearing capital tied up in 
such improvements is but $4,630. The entire original outlay is returned in the accu - 
mulated depreciation charges. 

Calculation by Investment Items. 

A simpler and quicker method is to calculate for each improvement or purchase of 
equipment the yearly depreciation and the average profit-bearing investment, both 

prorated over the entire operation. Yearly depreciation is determined by dividin 
the total shrinkage in the value of the improvement or equipment by the number of 
years in the operation. The average profit-bearing investment is determined by the 
following formula: 

One-half of the sum of the initial investment and its residual or wrecking value 
multiplied by a fraction whose numerator is the number of years during which the 
particular improvement or equipment is in use and whose denominator is the total 
number of years in the operation, plus one-half of the yearly depreciation. 
Wherever depreciation takes place in a “straight line’’—that is, at a uniform rate 

annually during the period of use—this method yields the same results as the preceding 
calculation. If depreciation does not progress at a uniform rate throughout the period 
of use, it yields a lower average investment. A uniform rate of depreciation can be 
fairly assumed, however, in most investments, and is the more common undustrial 
practice. 
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The addition of one-half of the annual depreciation in obtaining the average profit- 
bearing capital under each item of investment is based on the assumption that depres 
ciation is charged off at the end of each year rather than currently during the year, 
This is equivalent to calculating the average investments as at the beginning of each 

of the respective years in the operation rather than at the middle of the year. To 
illustrate: 

A $10,000 investment is to be wholly depreciated in 10 years, at $1,000 annually, 
The successive investments at the beginning and middle of each year are: 

Beginning. Middle. 

irstpy eat sancessassnseeeecsdecnas ce ents =e aeeee sean eee eee Soba $10, 000 $9, 500 
Second year.... aoe F50 S250 9, 000 8,500 
Third year 8, 000 7,500 
Tenth year 1,000 500 

Total... 55,000 50.000 
Average 500 5,000 

An average for the beginning of each year is obtained under the formula by taking 

one-half the sum of the initial investment and residual value ($10,000-++0), together with 
one-half of the annual depreciation, $1,000. The addition of one-half of the annual 

depreciation thus results in a figure representing the investment during a 12-month 
interval in the exact center of the operating period, or the true mathematical average. 

This treatment of depreciation is not strictly applicable to all operations. It is, 
however, the more conservative basis of determining average investments and will 
therefore be followed uniformly in Service appraisals. 

The calculation of average depreciation and profit-bearing capital by each invest- 
ment item will be of more general service because of its shorter and simpler form than 
the other method of calculation, by separate years. 

The example given on page 19 recast in this form is as fellows: 

Investment and depreciation—Logging equipment. 

I 1 Yearl eee nitia ear . profi 
Years of use. invest- | deprecia- Wrecking. bearing 

ment. tion, invest- 
ment. 

$10, 500 915050) Seemann $5,775 
1, 200 108 $120 648 
1,800 90 900 720 

13, 500 1,248 1, 020 7,143 

The same results are obtained as under the former method. 
The annual depreciation of the first item is one-tenth of the initial investment; of of 

the second, one-tenth of a total shrinkage of $1,080; of the third, one-tenth of a total : 
shrinkage oF $900. 

The average interest-bearing investment under the first item is— 
10_ 10,500 , 1,050, 

10 Tag eae 
under the second— 6 

1,200+120 , 108 10 2200 Ete Fao 

under the third— 
5 _,1,800+900 , 90 
10% 2 2° 
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The calculation of investments in roadbed, ties, and laying steel, on page 21, recast 

in this form is as follows: 

a0 Average || iti Average 
Initial Yearl, | Initial Yearl 

Years of use. | invest- Bearer Prone Years of use. invest- | deprecia- |, Profit. 
ment. | tion bearing in-| ment tion, _ | bearing in- Pagel "| vestment. | : " vestment. 

| i] 

$450 $2, 475 $220 $330 
180 270 | 170 170 
110 110 | 250 375 
160 240 | ee | ee 
210 210 Total..... 19, 000 1,900 4,630 
150 450 

The results are the same as those obtained in the first calculation. The average 
interest-bearing investment is computed for each item, as 10/10, 2/10, 1/10, etc., of 

one-half of the initial outlay, this being a 10-year operation, plus one-half of the yearly 

depreciation. 
The following illustration shows the application of this method to a complicated 

railroad investment, parts of which are made and withdrawn at irregular intervals: 

A main railroad must be built at the outset of a 20-year operation, at a cost of $72,000. 

Two years will be required for its construction before cutting begins, approximately 

one-fourth of the amount being expended during the first year and three-fourths dur- 

ing the second year. Interest on these amountsat6 per cent ($18,000 for two years and 

$54,000 for one year) will be included as part of the initial investment, which thus 
aggregates $77,400. It will be fully depreciated in the 20 years’ operation. 

The main railroad suffices for logging during the first two years. Three miles of 

spurs are then required, to be used four years and abandoned. The estimated cost 
is $2,000 per mile for roadbed, ties, and labor and $2,400 per mile for steel. Five miles 

of additional spurs will then be necessary. This will necessitate the purchase of steel 
for 2 miles, at $2,400, and an outlay for roadbed, ties, and labor for 5 miles, estimated 

at $1,800 per mile. These spurs are to be used four years, by which time the timber 
tributary to them will be cut out. 

Six miles of spurs into other units must then be graded and laid. The roadbed and 

labor in track laying are estimated at $1,500 per mile. One additional mile of steel 
must be purchased at a cost of $2,400. This section of track will supply logs for five 

years. Extensions aggregating 3 miles must then be provided for the last five years’ 

logging, the 6 miles previously constructed remaining in use. The extensions are 
estimated to cost $2,000 per mile for roadbed, labor, etc., and $2,400 for steel. 

The investments in roadbed will be without value at the end of the operation and 
must therefore be wholly depreciated. All investments in steel rails will be depre- 

ciated at 5 per cent annually, leaving a wrecking value, for second-hand rails, in the 
case of steel used during but a portion of the operation. 

These investments may be tabulated as follows: 

Initial i Yearly di Wrecki eres nitial in- early de- recking | profit-bear- 
Years of use. vestment. | preciation. value. ing invest- 

ment. 

$77, 400 SO) SCO bees seas omer $40, 635 
16,000 | BOD Bette ceteite cterret= 750 
27,200 | 324 $720 3,726 
19,000 CHAD), | Meoecimeacescas , 125 
24,800 168 1,440 2, 268 
19,000 4504 testers 2,475 
22,400 | 60 | 1, 200 930 
16,000 | B00) A SSS eS 2s 900 
27,200 | 90 5, 400 1,620 

Motalicccccccccccctecsets tess eee eacces 129, 000 6,012 8,760 54, 429 

1 Roadbed, etc. ? Steel. 
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Of the investments made at the beginning of the third year, for example, the 

roadbed is in use four years and the steel 18 years. The average yearly investment 

for this piece of roadbed is therefore computed as aX tei for the steel as 

18_,7200+720 , 324 

Dragan MRO 
different times, the average capital at work in the business and entitled to profit is 
$54,429. The entire $129,000 is returned, however, by a depreciation charge of $6,012 

annually for 20 years and the wrecking value of $8,760 at the end of the operation. 
It will be noted that the dates when particular investments are made and with- 

drawn are of no consequence. The telling factor is the number of years during which 
each investment is at work. 

It is seen that while $129,000 is invested in the operation at 

OPERATING COSTS. 
Standard Classification. 

The following classification of operating costs will be used as standard by the Forest 
Service. Not all of its items are applicable in every appraisal and further subdivision 

may be necessary in some instances. The main classification should, however, be 

uniformly used. 

Classification of operating costs. 

1. Logging. 
(1) Stump to landing. 

a. Felling. 

b. Bucking. 

c. Swamping. 

d. Trimming, peeling, and sniping (included in swamping or yarding as 
case may be). 

. Skidding or yarding. 

. Hauling, chuting, roading, etc. 

. Decking or piling at yards. 

. Maintenance—supplies and repairs. 
i. Supervision? 

(2) Landing to mill. 

a. Loading, breaking out landings, or other work at landing itself. 
b. Scaling. 
ce. Railroading, hauling, driving, fluming, or other transportation charges. 

d, Unloading at mill pond or yard. 

e. Maintenance—supplies and repairs. 

J. Supervision.! 
(3) Extra costs of logging under Forest Service regulations. 

a. Cutting of timber under protection requirements. 
(a) Net cost of cutting diseased trees (deducting yield in merchant- 

able logs) prorated over entire cut. 
(b) Net cost of cutting snags (deducting yieldin merchantable logs) 

prorated over entire cut. 
b. Slash disposal. 

(a) Brush piling. 

(b) Burning piled or loose slash. 
(c) Clearing firebreaks. 

(d) Burning slash as cut. 

[ase 

1 Use one supervision item for logging and woods work if preferred. 
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2. Manufacture, mill pond to f. 0. b. cars. 

(1) Sawmill. 
a. Pond, handling logs in pond and putting on jack chain (labor). 
6. Sawing, from log on jack chain until lumber leaves trimmers (labor). 

c. Sorting, carrying lumber to transfer chains, buggies or rolls, including 
grading and tallying (labor). 

d. Power (labor). 

e. Maintenance. 
Supplies. 
Repairs (labor and materials). 

f. Millwright (labor). 
g. Filing (labor). 
h. Oiling (labor). 

(2) Yard. 
a. Transportation to yard, taking lumber from transfer chains, buggies, or 

rolls, or on delivery from kiln or planer, to piles. 
b. Handling, piling, etc., exclusive of loading (labor). 

c. Maintenance. 
Supplies. 
Repairs (labor and materials). 

(3) Kiln. 
a. Transportation to kiln. 

b. Handling (labor). 
c. Power (labor). 

d. Maintenance. 
Supplies. 
Repairs (labor and materials). 

(4) Planing mill. 
a. Transportation to planing mill. 
b. Handling (labor). 
ce. Power (labor). 

d. Maintenance. 
Supplies. 
Repairs (labor and materials). 

(5) Sheds.+ 
a. Transportation to sheds. 
b. Handling (labor). 

(6) Loading. 
a. Transportation to cars, including taking down yard piles, repiling in 

cars, etc. 

b. Handling (labor). 
3. Sales. 

(1) Traveling salesmen. 
(2) Commissions. 
(3) Advertisements. 
(4) Retail yards.? 

4. Taxes and insurance. 
(1) Taxes. 

a. On permanent improvements, including franchise taxes. 
6. On movable equipment. 
c. On logs. 
d. On lumber (yard stock). 

1 Include under “ Yard” if desirable, 
2 The operation should be carried through to retail yards only when the organization of a specific plant 

makes this necessary to a proper analysis of costs and returns. As far as practicable, returns will be based 
upon wholesale prices f. o. b. cars at nearest common carrier shipping point. (See p. 34.) 
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4, Taxes and insurance—Continued. 
(2) Insurance. 

a. On logs. 

b. On lumber. 

c. On permanent improvements. 
d. On equipment. 
e. Liability insurance for injuries to workmen. 

5. General expense. 

(1) Cruising and layout of operation, surveys, etc. 
(2) Protection of sale area from fire. 
(3) Office expenses. 

a. Timekeeping. 
b. Clerical help. 

c. Stationery, postage, telegrams, etc. 
d. Rentals, lighting, water rents, telephone service, etc. 

e. Association dues, etc. 
(4) Fees and other expenses in employing labor. 

(5) Supervision: Salaries and expenses of administrative force, including fore- 
men whose time is not wholly chargeable to specific operations. 

Necessity for Ascertaining all Operating Costs. 

The chief purpose of this detailed enumeration is to cause appraisers to study all 
features of an operation thoroughly and take all necessary costs into account. Caution 
under this head applies particularly to supervisory costs, selling expenses, the cost of 

employing and insuring labor and like items which do not appear on the face of current 
work. Study of running operations is the only safe guide to many of these items. 

Their inclusion in the calculation in accordance with prevailing industrial conditions 

and practice is essential to an accurate appraisal. 

Use of Conservative Figures. 

Costs should be fairly and liberally reckoned. Men watching going operations are 
inclined to figure too closely, taking standards which are not practicable in a season’s 

run and overlooking the delays and losses of close connection which occur between 
constituent portions of the work. The costs used should be practicable under con- 
tinuous operation for a long period. They should check with gotmg figures at which 

operations for a season or more are being conducted by reasonably efficient concerns. 

The aim will be to strike a fair average under which the inefficient operator must 
stand the losses due to his inefficiency, while the exceptionally able lumberman will 

make a higher profit on account of his special skill or ability. 

Checks from Jobbing Rates and Going Operations. 

A detailed classification of operating costs should be presented in the appraiser’s 
report. Checks by sections of the work, such as the cost of loading, hauling, and 

landing logs on a given haul, or the total cost of logging or milling, should be obtained 

from going operations in similar timber wherever possible. Current jobbing rates, if 
available, also serve as useful checks. Any such rates or average costs must, of course, 
be authentic. 

Milling costs tend to be much more uniform over a considerable region and much 
more susceptible of standardization than logeing costs. In many manufacturing dis- 
tricts, with well-defined types of mills, average figures may be had for the total cost of 
manufacture and sale, including mill depreciation and maintenance. These are the 

more trustworthy when embodying the experience of a number of operators, and if 
well established may be substituted for estimates of the same items in stumpage 

appraisals. Superintendence, selling costs, and other general expense items also 

tend to be the same in plants of the same general size and type and can often be 
standardized to advantage for considerable regions, 
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Extra Costs of Service Requirements. 

Itis important to give full weight to the added costs of operation due to requirements 

imposed by the Forest Service. These should be estimated separately for items like 
brush disposal, which are readily segregated from other operating costs. The extra 
cost of other requirements, such as reserving a portion of the timber, should be included 

in the cost of the particular step in the operation to which the requirement applies, 

In other words, the cost of each process should be estimated as the Service will require 
the work to be done. The appraiser’s report may well contain, however, a summary 

of the effect of all Service requirements upon operating costs and investments for the 

information of prospective purchasers. 
Expenditures under such requirements which are made currently in connection 

with other woods operations call for a sum of working capital analogous to that for 
logging costs and having the same turnover (See p. 29.) Other expenditures, par- 

ticularly brush burning, may be incurred after the logs are removed, or indeed after 

the’ lumber has been manufactured and sold. Such expenditures are paid out of 
returns for the product and require little or no additional working capital. 

Basis of Computation. 

Logging and transportation costs to the mill will be computed on log scale; milling 

costs on lumber tally. This accords with trade practice and facilitates allowance for 
overrun. 

Distinction Between Operating Costs and Fixed Investments. 

Expenditures for temporary improvements, such as chutes or roads in use for a year 
or less, may be charzed either as fixed investments or operating costs. The difference 

in the resulting appraisal is unimportant. If classed as investments they increase the 

charges for depreciation and profit on fixed investments. Ii classed as operating costs, 

they increase this item, together with working capital and the profit earned by it. 
To illustrate—$1,000 is to be expended during a logging season for temporary truck 

roads in an operation cutting 5,000,000 feet annually. Asan investment, this outlay 

adds 20 cents per thousand feet to the depreciation and 4 cents per thousand feet to the 

profit, firuring the latter at 20 per cent on the invested capital. Asan operating cost, 
it adds 20 cents per thousand feet to the current charges and 4 cents to the profit on 
working capital, assuming but,one turn annually for the expenditure and the same 

profit rate. 

Period of Use the Deciding Factor. . 

The period of use of the structure or material should be the deciding factor. In 

Forest Service practice all expenditures for improvements or equipment used for 
one year or less and having no residual or wrecking value will be classed as operating 

costs. Improvements and equipment used for longer periods or which will have a 
residual or wrecking value at the end of the operation will be classed as fixed invest- 

ments. 

Maintenance. 

Maintenance is often confused with depreciation, but should be kept distinct. It 
is a current charge for blacksmith and machine shops, section crews on railroads, 
millwrights, repair kits, supplies, etc., expended solely for the upkeep and repair of 
existing structures or equipment, It varies greatly with different improvements or 

kinds of equipment, depending upon their nature and the amount and severity of use, 
A locomotive, for example, has a first cost of $9,000, a life of 12 years, and an esti- 

mated scrap value at the end of that time of $600. The depreciation charge necessary 
to restore the original investment is thus $8,400, or $700 a year; $200 additional may 

be required annually, however, for machine-shop work, replacement of minor parts, 
etc. The latter is maintenance. 
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Maintenance of Mills. 

Maintenance is always an important and unavoidable charge in milling, on account 

of the constant repairs, alteration of machinery, etc., necessary in keeping up an 
efficient mill. The depreciation of a mill, however, where large supplies of timber 
insure long life, may be very small. Generally speaking, as the depreciation of mills 

and other machinery is reduced—that is, as a longer operating life is assured—expendi- 

tures for maintenance must be increased because of the greater average amount of 

repairs and replacements required. Average maintenance costs for different kinds 
of improvements and equipment can best be obtained from local experience in similar 
operations. 

Selling Costs. 

Selling costs are specialized and vary with the character of the operation. In most 
small plants the mill cut is either contracted in advance or sold to local buyers, selling 
costs being largely or wholly eliminated. Large plants with extensive yard stocks 
which sell their cut in competitive territory, on the other hand, may incur very high 
selling costs. This charge can be determined only from local trade conditions. It 

can be handled best by establishing average selling charges for the principal types of 
plants in each locality, classified by output or by other industrial factors which affect 
this item. 

Taxes and Insurance. 

Taxes and insurance are grouped apart from general expense to facilitate the deter- 

mination of working capital. Prevailing tax assessments on the forms of property 

carried in a lumber operation, as percentages of their actual or sale value, and tax 

levies on assessed valuation can usually be obtained directly from the county authori- 

ties. Insurance rates are usually standardized for the various forms of property— 
mills, lumber in yards, etc. Local practice will be the best index to the proportion 
of the value of the particular class of improvements or other property on which insur- 
ance is carried. Liability insurance, to cover injuries to workmen, should similarly 
be estimated in accordance with the common practice in this regard, 

General Expense—Superintendence. 

The principal general expense charge is superintendence. The supervision of each 

portion of the work, as logging from stump to landing, should be included in the cost 

of that part of the operation. General expense should include only superintendence 

which applies to the entire organization and can not practicably be segregated 

between its parts. 
General expense charges are the least tangible of any in the operation and the most 

easily overlooked. Their inclusion in the calculation is as important, however, as 

the cost of felling orskidding. Careful study of the organization of existing operations, 

the cost of superintendents and other executive officers, and of necessary office ex- 
penses is essential to gauge these items accurately in stumpage appraisals. 

WORKING CAPITAL. 
Elements in Working Capital. 

Operating costs are paid either from working capital or directly from the proceeds 

of sales, 

Working capital thus depends upon two elements (1) the amount of current expendi- 

tures, and (2) the time which elapses between outlay and realization. While the 
amount of such capital actually in use varies from month to month, it will for appraisal 

purposes be regarded as a constant fund fixed in accordance with the average require- 

ments of the business. This accords with the common business practice of carrying 
short-term notes for periods when special demands must be met and a corresponding 

balance when sales are most active. Working capital is entitled to regular yearly 

profit and must be found intact at the end of the operation. It is entirely separate 

from fixed investments and has no relation to depreciation. 
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Variation in Different Operations. 

The amount of working capital required varies widely in accordance with the 

product of the operation, the methods of marketing it, and the local logging condi- 

tions and trade practices. Uniform methods of calculation are not practicable in 

stumpage appraisals. The following discussion is intended to suggest ways of deter- 

mining working capital rather thaa to establish hard and fast rules. The experience 

of operators is the best aid in estimating working capital and should be obtained 

whenever possible. 

Frequency of the Turn. 

The factors which bear most directly upon the amount of working capital needed in 

an operation are (1) the total sum of annual operating costs and stumpage payments, 

and (2) the average period between expenditures for these purposes and corresponding 

returns from sales of the product. Broadly speaking, the working capital must be 

equivalent to three-fourths, one-half, or one-third of the total expenditures each year 

for operating costs and stumpage payments if the average period between outlay and 

realization is nine months, six months, or four months, respectively. Where an annual 

log drive is required, working capital may be turned but once a year. With railroad 

logging and quick sales it may be turned as often as once a month. In exceptional 

cases manufacture and sale follow logging so quickly that labor and supply bills can be 

paid directly with a portion of the returns, and working capital is largely eliminated. 

Working Capital Required for Taxes and Insurance. 

Taxes and insurance become due at specified dates each year and in a continuous 

operation are repaid gradually from sales throughout the year. It is a fair assumption, 

therefore, that a fund of working capital equivalent to one-half the yearly taxes and 

insurance must be kept on hand. 

For Accounts Receivable. 

In ordinary lumber marketing, freight is prepaid by the seller and the account 
carried for 30 or 60 days, or the bill is discounted for cash payment. The former 
practice, which is far more common, requires cash to carry the operation until the 
proceeds of sales are actually in hand and available for use in the business. The latter 

is a universal trade method of securing immediate returns by sacrificing a small portion 

of them. The discount is thus a means of reducing working capital. 

Accounts receivable are often covered by short-term loans. Since no distinction is 
made in Service appraisals between borrowed and unborrowed capital, however, and 

all the funds actually required in the business must be provided for, such accounts 
should be included in the estimate of working capital. This item should be figured 

very conservatively either (1) by including the average period between sale and pay- 

ment in the “turn” of the operating costs and stumpage payments, or (2) by adding 

to the working capital as otherwise made up the running average of credits outstanding 

one month or more in operations of similar type and output. 
Since credit accounts are provided for in the profit-bearing investment, neither 

interest on them nor trade discounts, which often appear in cost statements, will be 
included in the operating charges. Any costs or losses incurred in such financial 

arrangements are fully compensated by the profit thus allowed. 

Determination of Working Capital. 

These principles may be illustrated by the following operation on the West Coast. 
It is estimated that sufficient working capital must be on hand to run the logging camp 

three months and the mill two months before funds are returned from sales in sufficient 

amounts to carry the business; that is, it is necessary to have a continuous supply 
of logs equal to the camp’s output for one month at the landing, in transit, or at the 

mill, and an average yard stock of lumber equal to the output of the mill for two months. 
Payments for lumber will be made in time to carry the cost of the fourth month’s 

logging and third month’s milling. The working capital used in logging is thus turned 
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four times a year and that used in milling six times, with the exception of funds 
carried to pay taxes and insurance in each instance, which are reckoned as turning 
twice annually. 

The working capital required in this operation may be summarized as follows: 

- Number of | orking cap- 
Amount Eorklon times work- | ital required 

Expenditure. per thousand pe pee ing capital | per thousand 
feet. cai ale is turned feet 

nee annually. | annually. 

Depreciation on logging investment..-.......... $0: 84 oto castes awe cae cate oe | eee 
Taxes and imsurance................- B +09 $0. 09 2 $0. 045 
Other logging costs 4.86 4. 86 4 1,215 
Stumpage............ 1.75 1.75 4 ~ 437 
Depreciation on milling investment. . 200 Iniansecaonconea | acen caniacca/ee| sence ae 
Taxes and insurance................- : 16 -16 2 08 
Other)milling|costs 222 25-2 s-2cascceee nea seoceen 3. 87 3. 87 6 645 

Totals. sascu sce cecasseas akc cecetectaene 11. 46 OSES bececaaconee 2. 422 

The operation thus needs working capital equivalent to $2.422 per thousand feet 

on its annual cut of 16,000,000, log scale, a total of $38,752. The average turn is 

approximately four and a half times a year, the working capital being about 224 

per cent of the sum of annual operating costs and stumpage payments, $171,680. 

If market and industrial conditions made it possible to turn the working capital 

used in logging every two months and the milling capital every month, tax and 
insurance expenditures still being turned twice annually, the calculation for the 

foregoing operation becomes as follows: 

Portion Number of | ~" orking cap- 
Amount iditzom times work- | ital required 

Expenditure. per thousand} Pare re ing capital | per thousand 
feet. it ae is turned feet 

CAMS annually. annually. 

Depreciation on logging investment...........- SONGS) | Soe ninieclenisiclestel| Semele oieisistainiete | aeare orate eiseaeee 
Taxes and insurance zg 09 $0. 09 2 $0. 045 
Other logging costs... 4.86 4. 86 6 -81 
Stumpapesssa. ofc e he ee cee 1.75 1.75 6 «292 
Depreciation on milling investment Bet) Beppe sees as oan heres soos sense bosresacsés e+ 
Taxes and insurance............... 2 16 -16 2 -08 
Other) milling! costs) S22082) =. Soc ee seen eee 3.87 3.87 12 - 322 

Tota est eee tan tener arene eens 11. 46 TONISY | eee eee 1,549 

Under these conditions a working capital of but $24,784 is required to carry the 
same annual cut. The average turn is nearly seven times a year, and about 15 per 

cent of the sum of annual operating and stumpage costs is sufficient for working 

capital. 

Margin for Contingencies. 

Computations of working capital on the average turn are usually overconservative. 

A surplus must always be on hand to meet special demands, and the funds at work 

in the business can not always be expanded or contracted for short periods. A margin 

of 10 to 25 per cent should be added to the sum deduced as above to put the business 
on a practical working basis. 

In Slow Operations. 

In driving or other operations whose successive steps consume the greater part of 

a year the floating capital required usually ranges from one-half to three-fourths of 

the total yearly operating and stumpage costs. Instead of estimating the “‘turn” of 

the funds employed in each part of the operation the total working capital may 
conveniently be averaged for the year by tracing outgo and income as follows: 
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_ In acut of 20,000,000 feet annually it is assumed that stumpage payments, at $2.20 
per thousand, average as of January 1; that logging costs, at $4 per thousand, 
average as of February 1; that driving costs, at $1 per thousand, average as of 
May 1; and that milling costs, at $3.50 per thousand, average as of July 1. Sales at 

$15 per thousand feet begin in August. The sale of 2,000,000 feet is credited to 

the Ist of September and each of the succeeding nine months. 
The working capital required to carry this business would then be: 

Balance 
Reece Balaice Moree 

For— outgo an « capital for 
incomencnt | 2 ecedine the month, 
the year. - 

NADA CV Reenenee eee eerie coer asics te cela ws aawtaiae.cies $44, 000 +364, 000 $108, 000 
February...- Sane aan i Peliecocddsnacetos 124, 000 + 34,000 158, 000 
March......- =a moO RBEMEe Seo se Sor Booodecass 124, 000 + 4,000 128, 000 
9,39) 0 ae sane Sotiockndcbocontonpeccsosecpad 124, 000 — 26,000 98, 000 
Misty ooo s == Sen6 Bete ieelele Sela ole aetetatereeetetels elelel= 144, 000 — 56,000 88, 000 
Nytes este cee ean este oem ae 144,000 — 86,000 58, 000 
aby 2 2 214, 000 214,000 
August 214,000 214,000 
Septemb 184, 000 184, 000 
October. 154,000 |.. = 154, 000 
November. 1245000) ES 2eestteess es 124, 000 
December. . - 94: 0001 | S22 ss282 94, 000 

BANGLE Gee tae sen pe eee orem aa ia oitbisla nec Memes ole om | wiaio'm einige ra olan ol ee 135, 167 

Or 63 per cent of the total annual producing cost of $214,000. Ten or 15 percentshould 

be added to this total for safety. 
The figures in the first column from January to August are the accrued costs of stump- 

age, logging, driving, and manufacture. The figures from September to December 

and in the second column from January to March, represent the accrued costs less sale 

receipts. The second column figures from April to June represent the surplus of sale 

receipts over accrued operating costs. The figures in the third column represent the 

capital required to carry current operating costs each month in the year. 

Calculation of Working Capital from Average Stocks on Hand. 

Another method of determining working capital, which is perhaps more direct and 
tangible than either of those discussed, is to foot up the average amount of advance 

stumpage payments, the value of the average stock of logs and lumber, the average 

total of bills receivable which are carried for one month or more, and a reasonable cash 

balance.. The value of log and lumber stocks should be calculated from current stump- 
age and operating costs. While the supply of logs and lumber varies to a greater 

or less degree, a fair average can usually be figured as constant in the business. This 

method furnishes an excellent check on computations of working capital from the 

average turn. 

Use of Normal Rather than Speculative Stocks. 

The quantity of lumber carried in the yards after manufacture should be estimated 

from the average yard stock under normal trade conditions, eliminating excess stocks 

carried for speculative reasons. Stocks carried over periods of depression to obtain 

normal prices may, however, be included. 

Working Capital in Sales of Special Products. 

In sales of tie or mining material, telephone poles, etc., the product is usually con- 

tracted to one buyer for payment on delivery. In driving or fluming operations deliv- 

eries are ordinarily made during a short period of the year and expenditures for stump- 

age and logging month by month must be carried until the date of delivery. The 

average working capital required may be estimated by computing the ‘‘turn” of each 

month’s outlay, or the time which must elapse before cash returns are received. A 
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simple method of obtaining this result is to set down each month’s expenditure, multi- 
ply it by the number of months intervening until time of payment, and divide by 12. 
To illustrate: 

Logging in a small tie operation begins on the Ist of August and continues, including 

skidding and decking, until the Ist of April. The ties are flumed in June, and pay- 

ment for the season’s cut received in full by August 1. The working capital may be 
computed from the monthly expenditures as follows: 

Amount Amount 
Date of Amnghnt os extended Date of Aawerint eae extended 

expenditure. 2 = for number expenditure. nk. Be for number 
Payment. | of months. payment. | of months, 

| 
$2,000 | 11 $22,000 |} Mar. 1.......... | $1, 200 5 $6, 000 

500 | 10 DD; 000"||\"Appradcsesses ce. | 1,500 4 3, 000 
500 9 4: 500'1)| Sully Ves ss223 900 1 900 
400 8 | 3,200 

1,000 7 | 7,000 Total a) ee eeasce|secesenoese 59, 400 
800 6 4,800 

$59,400--12=$4,950, the average amount of working capital required. (For a 
detailed illustration of the method, see p. 65.) 

This method adapts itself to any special features in the expenditures of an operation, 

such as the purchase of supplies for an entire winter in advance, the payment of 
labor bills at the end of the logging season, etc. It is also readily applied in sales 

where payments for the product are distributed throughout the year, by estimating 

the number of months elapsing between the date of each expenditure and its return, 

Such calculations should be based upon the terms and methods of payment for 
labor, supplies, etc., in common usage. As the standard practice, however, com- 

missaries will not be considered in estimating working capital. Where board is fur- 
nished to laborers at a stated price or a general store is conducted in connection with 

a logging operation, it should be treated as a separate business enterprise not affecting 

the working funds required in the timber sale. If wages include board, the current 

cost of supplies and labor for the mess is a proper item of working capital. (See p. 13.) 

OVERRUN. 
Source of Overrun. 

The Forest Service will follow the practice of lumbermen in prorating logging costs 
on log scale and milling costs on mill tally. These two standards seldom agree. The 

product of the mill ordinarily overruns log scale from 4 to 30 per cent, depending on 

the size, taper, and soundness of the timber, the thickness of saws and other matters 

of mill equipment, the exact dimensions to which lumber is sawed, and the class of 

material manufactured. 

A Necessary Factor in Stumpage Appraisals. 

The Forest Service does not guarantee an overrun. It is, however, too large a 

factor to be ignored in accurate stumpage appraisals, In many operations overrun 
alone furnishes a fair profit. If equivalent to 20 per cent or more of the log scale, it 
may easily increase profits from 60 to 100 per cent. Nor should overrun be dismissed 
as no more than an offset to business hazards such as car shortage, fire losses, labor 
troubles, and the like. Accurate appraisals must take into account all of the actual 
costs which can be forseen and all anticipated returns, one of which is overrun. Haz- 
ards which enter into the risk of the operation but do not justify specific cost items 

should be given full weight in the margin allowed for profit. 

Determination of Overrun. 

The appraiser should ascertain from mill records or special mill-tally checks against 

log scale what overrun may be expected under Service scaling in the particular class 
of timber concerned. Any percentage used must be conservative, particularly until 
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exact checks upon the Service scale in the same class of timber have been obtained. 
Overrun at the saw is not a safe criterion, It is important to allow for losses in fin- 
ishing and seasoning, which often reduce materially the gain at the saw. Reduction 
in grade during seasoning will be taken into account in determining average selling 

prices. (See below.) Lossesin quantity between sawing and shipping should be 

considered in fixing the percentage of overrun. Overrun figures once obtained can 

well be standardized for each species, by size and soundness of logs, over large regions, 
Separate standards should be established for small circular mills and well-equipped 

band mills. The standard overrun then used in each appraisal will depend upon the 

size of the chance and the type of mill adapted to handle it. Any further refinement 

based upon the equipment of mills is ordinarily unnecessary. 

Log Scale the Final Basis in Calculations. 

In their final form, all factors in the appraisal will be reduced to log scale. De- 

preciation and logging costs will be computed directly on log scale. By use of the 

ascertained per cent of overrun, milling costs and selling prices will be extended to 

the log-scale basis. This can be done by multiplying the milling cost and selling price 
per thousand feet of lumber by 1 plus the per cent of overrun. The final computa- 
tions of profit and stumpage price will then be on log scale. The following example 

will illustrate the method: 
Let it be assumed that logging costs $4 per thousand feet log scale and depreciation 

$1; that milling costs $5 per thousand feet of lumber; that the average selling price 
is $15 per thousand feet of lumber; and that the overrun is 15 per cent. Then: 

Morpinge Hl Melosiscalle. sss snija= wis tigee'or watchs Sni2 2 2 tort cates Seema eee $4. 00 
Wenneciationionsl MUlop seca eens eis iniesricinsolsieinrs nie = / pe ata eet ool 1. 00 
Milling 1,150 feet of lumber (1 M log scale) at $5 per M.........-.--- Meenas 5. 75 

“riell COR Abe equdb betes ONGConeSE be PER ORE AL OS aB OGRE Ae repe Sa rorcnas 10. 75 

Price of 1,150 feet of lumber (1 M log scale) at $15 per M..............----.-. 17. 25 

Margin for stumpage price and profit per M log scale..............--.-------- 6. 50 

LUMBER AND LOG SELLING PRICES. 

Appraisais Based Upon Lumber Selling Prices. 

Appraisals of saw timber on the National Forests will be based upon the selling 
prices of lumber manufactured in the same region from stumpage of similar quality. 

~The determination of the lumber selling prices applicable to the chance is thus one 
of the most important duties of the appraiser. 

Average Selling Price of Various Grades. 

The problem is comparatively simple where lumber of but one grade is manufac- 
tured. In all but the smaller operations, however, lumber is graded and sold at 

grade prices which cover a wide range in value. The problem is further complicated 
by varying prices for different dimensions. The average selling price of the product 

in such cases depends not only upon the price obtained for each grade, but upon the 
proportion of the different grades in the standing timber. To ascertain this propor- 

tion, a careful examination of the timber is necessary, checked wherever possible 
by the cut of grades obtained in manufacturing similar stumpage at local mills. The 

proportion of grades taken should be at the time of sale, not at the saw, thus allowing 

for deterioration during planing, seasoning, and carrying in the yard. 

Form of Calculating the Average Price. 

Wherever possible, the estimated proportion of grades with the market price of each 

should be given in the following form. If this is not practicable, an average price for 

the species in which the various lumber grades have been taken into account may be 

reported. 

60813—14——3 
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Estimated per cent of grades with average grade prices for western yellow pine. 

Ziper, cent Byand, betterselectiat/ $442 <7 :eneeee neat eos ecice cae ce Seek $0. 88 

Stpericent.C.selectiat $36: 5:2 teccucaa-cteie eee eee ee eee oaean seniaace se 2. 88 

12 percent - No. AishopiatiG2 6 sce <<) set seen eee ore eae ERAS ste ieeecr 3.12 
20)per-centiNo.2ishopvat G18 -ce tes aestenaetee qee oe ae eee eee ee see 3. 60 

Zo,;percentiNons shopiat:$13i50_-< seco eeteme ee leis Bee eee nee 3. 37 

20iperscent) No; 2:common hoardsiati Gl Gs: teseneseedase aoe on eee ee 3. 20 

8 percent No! 3(common\boardsiat ple. .-<----sase4-ae-- b45teein- be eee eee 1. 04 
by percent; Boxjat: $10.20. othbieeen sect cteaih to ee canto ees ee pee . 50 

LOO perscent: cA Weragen ce an cerererctarelvpayo ieee = scteletaceye ayia siete ferent ie eee 18. 59 

Average Selling Price of Mixed Stands. 

Ii necessary to obtain the average lumber selling price of all of the stumpage in mixed 
stands, a similar calculation may be made by species, as follows: 

| | ] 
Average | Weight in 

na Species. selling price | average price 
> of species. ia the chance, 

; z | 
30 | Western white pine.. SQ SARI HEI HOC RO COC EOE COE wht $21.00 | $6.30 
5 | Yellow pine...... z 17.00 | ~85 

12) Darch=t snes. ei 13.00 | 1.56 
187 || DOUBIASMITe co es heme acte a ee Be ans fa eee sao 13.00 | 2.34 
3 | Engelmann spruce..... oe sErtSse Saas spe 15.00 | 45 

254 | SWihitedines. Sees esacee S500 BES See oREOE e — 12.50 | 3.125 
a Weesternired cedar. sic. < o- fee voce cc cacsecsceesmeaesdessenees dnesissees 12.00 84 

100 Averagefor, the Chance. << <\n cs wawie sie ciclwatinwreticine s ones deninnn| Seadalciets eee 15. 465 

Lumber Prices Prevailing in Producing Regions. 

The effort should be to obtain average lumber prices, by grades, holding for the pro- 

ducing region, or manufacturing district in which the chance is located. Such a 
region ordinarily includes all the mills (1) manufacturing timber of similar species 

and generally similar quality, and (2) subject to the same market conditions as repre- 
sented by freight rates to main consuming points and competition with other manu- 

facturing districts. The more mills from which price data are obtained the better. 
The aim will be to obtain grade prices or prices by species which are general averages 

rather than individual rates applicable to a single mill. 

Lumber Prices During Normal Market Conditions. 

Lumber prices holding for brief periods are not reliable. If obtained during a year 

of depression or temporary inflation they are unfair either to the Government or the 

operator, As far as practicable, the prices used should represent normal conditions in 

the lumber market. This can be done most practicably by averaging the prices 

received during a period of two years, or even longer if repeated fluctuations have 

occurred. As a general rule no prices should be used which do not represent the 

average lumber market during at least one year. 

The appraiser should furthermore study the data on prices for as long a period as 
authentic records are available and ascertain as far as he can the broad market ten- 

dencies indicated. Ifastraight average does not meet his judgment of a normal price 
in line with the movements of the market, he should recommend other rates which in 

his belief should be used. 

State of Manufacture and Shipment. ‘ 

Prices should be taken as a rule on lumber ready for shipment, commonly f. o. b. 
cars at the mill or nearest common carrier shipping point. Inthe case of plants which 
finish a portion of their product, the prices of the respective grades in the proportion 
and state of finish at which they are shipped may be used, Intensive forms of manu- 
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facture, as boxes, sash and door, etc., should be disregarded and prices reckoned on the 

lumber itself, preferably in rough form, at the most convenient point in the whole pro- 
cess, Lumber freights over common-carrier roads should be eliminated from price 

and cost estimates as far as practicable. Net returns at the mill or its nearest common- 

carrier shipping point is the standard basis for appraisals. 

Value of By-products. 

The sale value of lath, slabwood, and other by-products which are usually manu- 
factured and have an established market should be taken into account in computing 
the total return for each thousand feet, log scale. This may be done by adding the 
milling cost on such products per thousand feet log scale to the other milling charges 

and similarly their sale value to the lumber selling price computed on log scale. The 

same result will be closely approximated by adding the profit on by-products per M 

feet log scale to the average lumber selling price. 

Prices of Other Products than Lumber. 

When timber is sold as railroad ties, shingles, telephone poles, etc., the selling prices 

of these products as they pass from the hands of the purchaser will be ascertained and 

used in the calculation in the same manner as the selling price of lumber. Where 

products like cedar poles are handled by distributors, without manufacture, f. 0. b. 

prices at main shipping points will be the ordinary basis taken. 

Use of Log Prices as a Check. 

The price of saw logs will not be used,’however, as a basis for stumpage appraisals. 

For this purpose the lumber market is taken by the Service as determining the value 

of saw timber. In sales to loggers appraisals should be based on lumber selling prices 
and all costs from stump to market reckoned as in sales to purchasers who operate mills. 

Log prices, however, serve as an excellent check insuch sales. They should be ascer- 
tained and considered by the appraiser in fixing the price of the stumpage. The 

report should indicate how far it will be practicable for loggers to purchase stumpage 

ona lumber market appraisal and what prices would be equitable if the log market were 

the basis taken. 
PROFIT. 

What Profit is. 

Profit is the amount which may be taken out of the business over and above depre- 

ciation charges, while still leaving its working capital intact. It is usually figured asa 

percentage, returned each year, of the total investment in the enterprise. It is most 

clearly represented, however, by a sum per thousand feet or a total sum on the year’s 
cut. The cash balance at the end of a year’s operation consists of three parts: (1) an 

amount set aside for depreciation, which pays back some portion of the original invest- 

ment, (2) working capital, or the portion of it available as money, and (3) profit, or the 
surplus over the other two sums. 

The preliminary work in stumpage appraisals results in two figures: (1) the sum of 

operating costs and depreciation of fixed investments, and (2) the average selling price 
of the product. The difference between the two is made up of profit and stempage 

price. The final problem is to divide this amount fairly between profit and stuinpage. 

Profit Margin in Stumpage Appraisals. 

No profit is guaranteed by the Iorest Service. It is necessary, therefore, not only 

to appraise on the basis of a fair net return to the operator, but to include an additional 
amount to protect the net profit and insure its realization. What the appraiser really 
estimates, therefore, is a profit margin made up of these two parts. 

An equitable profit, or profit margin, based upon ordinary management and average 
luck, is essential in every stumpage appraisal. Its aim will be, however, to insure a 

fair industria! return to the operator, proportioned to the risks and commercial standing 
of the business, not the speculative or unearned reward of the shrewd investor. 
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Elements in Profit. 

Profit in timber operations involves three general elements: (1) interest on capital 

invested, (2) reward for the personal energy and ability of the operator, and (3) allow- 
ance for risks to which the business is subject. 

Interest on Investment. 

Interest on invested capital at prevailing commercial rates is often treated as a cost 
rather than profit. Itis, however, a return from the operation, and in National Forest 

appraisals will be classed with other returns as an element of profit. 

Capital industrially employed in National Forest operations is entitled to a return 
onits own account, regardless of any other elements of profit, of at least 6 percent. In 

nearly all business return on invested capital is the most clearly established and con- 
trolling basis of profit. This is particularly true of the larger and more permanent 

enterprises whose processes are standardized and whose organization is developed 
along permanent and stable lines. 

Reward for Personal Effort. 

The second element, reward for personal initative and capacity, is much more 

variable. In large operations, business ability and skillful management are in the 

main furnished by employees, paid by salaries, and accounted for in costs of production. 
The personal element does not enter largely into profit, although usually evident in the 

organization and beginning of an enterprise,and not infrequently recognized in going 
operations by stock bonuses or profit sharing. It is of special importance in lumbering 

as compared with other industries on account of the lack of standardized processes and 

the knowledge of many different commercial and technical branches which is required. 

In the smaller enterprises, of a more temporary character and less stable organization, 

individual energy and initiative are much more important factors in the conduct of 

the business. The capital invested is often relatively small and profit may be largely a 

reward for personal effort. 

The weight to be given this element in Forest Service appraisals will necessarily 

vary in accordance with the character of the chance. It will be greater in small, 
short-lived operations than in large sales of long duration. It should be slight in 

appraisals of timber available to well-established, going plants. On the other hand, 
it must be relatively great in the case of new enterprises with an organization to create 

and markets to develop, particularly if special conditions must be met which require 

exceptional experience, business capacity, or other personal qualifications on the part 

of the buyer. 

Business Risks. 

The third element of profit, a return covering business risks, is required in lumbering 

to a greater degree than in most other industries. This risk consists (1) in the double 

chance ofa decline in the umber market and an increase in operating costs, which the 

course of lumbering history shows to be great, and (2) in possible losses and accidents 
which are inherent in a business dealing with rugged physical conditions, but can not 

be accurately foreseen or reckoned in cost estimates. While the physical risk to invest- 
ments beyond the limits of insurance are not ordinarily great, serious business losses 
are usually involved in their destruction or injury. The destruction of a sawmill by 
fire, for example, involves not only the loss of the value of the plant not covered by 

insurance, but also loss of custom, loss of operative force, and loss of profit through 

reduction in output. 
Particular chances are often subject to special risks. These directly affect their 

value aad must be taken into account in appraisals by giving proper weight to the risk 

elementin profit. A stream may be of such a nature as to endanger either hanging up 
drives indefinitely or carrying them through storage booms, Small streams which 
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have never been driven are usually uncertain and risky features ofachance. Similarly 
the necessary location of a road, flume, or railway may subject the operation to special 

risk on account of frequent washouts. 

Risk on Fixed Investments and Working Capital. 

Risk is ordinarily much less on working capital than on fixed investments. The 

latter are not merely liable to physical damage, but become a total or partial loss if 

the enterprise fails. Ina peculiar way, therefore, they are involved in the hazards of 

the business. Working capital, which is represented at any given time by logs, lum- 
ber, bank account and bills receivable, is subject to loss or reduction, but is not so 

involved in the success of the enterprise. In case of failure, lumber and log stocks 

can usually be realized on and outstanding accounts collected. Hence a smaller rate 
of profit is sometimes figured in business practice upon working capital than upon fixed 
investments. The relative amount of the two may legitimately influence the general 

profit rate. 

Other Factors Affecting Risk. 

Inthe consideration of timber chances, operators must also take into account possible 
overestimates of the quality of the stumpage or the selling price of the various lumber 

grades and possible underestimates of necessary investments or operating costs. The 

size and permanency of the operation are important factors. Large investments 
carried for long periods, like railroads and modern office buildings, are satisfied with a 
lower return than smaller, less stable enterprises. Operators with established markets 

and transportation facilities will accept a lower return than where these features of the * 
business must be constructed or developed. AI1 of these are factors of risk which must 

be weighed by the appraiser in determining the profit margin which should be allowed. 

Comparison with Other Kinds of Business. 

The lumber business involves greater risk and uncertainty than most manufacturing 

enterprises, Industries characterized by permanence and physical safety of invest- 

ments, standardized processes and assured markets are run on a margin of profit which 

would be wholly inadequate for lumbering. Its general conditions are entirely 

different. Each operation must be adapted to the topography of its chance. New 

methods must often be developed and applied to peculiar local conditions. Exact- 

ness in estimates of investments and operating costs is practically impossible, 

The capital invested in fixed improvements is subject by their nature and location 

to a great fire risk which can not be as fully insured against as in most comparable lines 

of business. The work is hazardous and injuries to workmen are frequent. The 

hazard from unusual climatic conditions is greater than in most manufacturing indus- 
tries. Losses due to uncontrollable causes, such as car shortage and bad accounts, are 

common, As in other enterprises, the business is subject to labor troubles and break- 

downs. It is dependent upon unskilled labor to an exceptional degree. All of these 

tend to make a high profit margin necessary, 

Comparison with Private Operations. 

Operations on National Forests have:certain financial advantages when compared 
with private lumbering. Thesystem ofsmall payments amounts in long-time sales toa 

substantial saving of interest and taxes. The effect of this, however, is upon cost of 

production, not upon certainty of profit. 
Operators in National Forests, however, have some advantages over private lumber- 

men in the matter of risk. Owning no timber, they have a smaller total investment, 

and consequently less to lose if the enterprise is a failure, Since title to the timber 
does not pass until it is cut and scaled, they run much less risk of loss from fire. 
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On the other hand, contracting to log under Government supervision necessarily 

involves a risk, however small, which the operator on private land avoids. Further- 

more, the purchaser of National Forest timber foregoes to a large extent speculative 

profits from increased stumpage and lumber values and from overrun, both in estimate 
and scale. 

METHODS CF RECKONING PROFIT. 
Investment Method. 

A percentage return on the capital invested, covering all of the elements discussed 

above, is the clearest and most satisfactory means of reckoning the profit margin. It 

accords with the usual business practice and conceptions and permits ready compari- 

son with other industries. This method of reckoning profit, known as the ‘‘investment 

method,”’ will be standard in the Forest Service. It should be employed uniformly 

in appraising the larger chances, and in appraising the smaller bodies of timber wher- 
ever it is applicable. 

Compensation for Personal Services. 

The investment method is seldom adapted to the smaller and shorter-lived opera- 

tions. The capital required in such cases, as a rule, is relatively little and inadequate 

as a basis for reckoning profit. Supervisory charges are usually not covered in oper- 

ating costs. The energy and ability of the purchaser are the main factors upon which 
the enterprise is conducted. Similar conditions often apply to operations cutting 

special products like railroad ties or mining timbers, which require comparatively 
little capital. 

The profit margin may be reckoned in such cases partly as a return on money in- 
vested and partly as pay for the operator’s time and enterprise. 

Profit is thus split up into the elements discussed above and a return provided for 
each in its own terms. A fair percentage, taking as a rule the same rate used in the 
investment method, should be allowed on such capital as may be required for improve- 
ments or working funds. This covers interest and risk on money invested. At the 
same time, the element of personal services is covered by a salary per year or month 

adequate for the management and direction of the business. The latter is in effect 
a charge for supervision, but is fixed directly in accordance with the demands of the 
business upon the personal time of the operator. This method will be used ordinarily 
where the investment method is inapplicable. 

Overturn Method. 

Another method of reckoning profit is to take a percentage of the total operating 

cost and depreciation, or “overturn.’’ This should be used only in cases where the 

investment is very small in comparison with current operating costs or is difficult to 
estimate, and hence affords an insufficient basis for determining profit. The method 
is used largely in railroad work and general contracting. If the sum of depreciation 

and cperating costs, for example, is $12 per thousand feet, the profit may be figured 

as 20 per cent cf that amount, or $2.40. 

The overturn method is of special value in small sales where the investment is 

negligible or where operating costs can be closely estimated but the capital required 
is uncertain or difficult to determine. Operating costs, which make up most of the 

overtura, are usually ascertained more readily than investments. The overturn 
method is thus safer for appraisers who are not expert in calculating the investment 

features of lumbering operations. It may also be used if desired in arriving at the 
profit due on logging as distinct from manufacturing where it is necessary to deal 

separately with the two parts of the operation. (See p. 43.) 
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Checks on Profit Calculations. 

The rates of profit given in these instructions are necessarily tentative. Final rates 
can be established only by experience in studying and analyzing actual returns from 
many different operations. It is therefore essential to check calculations of profit by 
direct operating standards as far as they can be obtained. 

By Going Operations. - 

Systematic study of the profit obtained in going sales and private operations is a 
valuable and necessary check upon this feature of stumpage appraisals. To permit 

direct comparison, it should be computed in terms of per cent on investment, per 
cent on overturn, etc., conforming with the methods prescribed in these instructions. 

A frequent check of the results of former appraisals to ascertain what rates of profit 

are suflicient and equitable under the particular local conditions is one of the most 
essential parts of the appraiser’s work. 

By Current Bids. 

The profit margin indicated by current or past bids for National Forest chances in 

the same region, as showing the basis upon which operators are willing to buy stump- 

age, should be used to check appraisals under either the investment or overturn 

method. As the lumbering industry develops in new regions and becomes more 

stable, operators are willing to purchase at lower profits. This is shown by the course 
of stumpage values in the older manufacturing regions. The prices bid in current 
sales thus form the best index to the rate of prefit required by the local lumbering 

industry. 

By Money Profit Per Thousand Feet. 

The profit reckoned in the appraisal may be checked also as a sum in dollars and 
cents per thousand board feet or other unit of output. A stated profit per thousand 
feet is a direct and tangible figure, widely employed in the lumber business. As 

experience is gained, it is probable that more definite standards of profit in money 
per thousand feet can be established for operations of varying size and kind of output 

under each of the more common sets of local conditions with respect to markets, 
logging risks, ete. Such standards will greatly facilitate uniform appraisals. A 
check of the results obtained by any method of reckoning profit, from this standpoint, 

is therefore desirable. 
A profit margin of from $1.50 to $4 per thousand feet appears to cover what is legitimate 

and necessary in practically all classes of sales which involve both logging and manu- 

facture. The smaller amount may be sufficient for established operations of consid- 

erable size where logging and market conditions are well known, methods fully devel- 
oped, and no extraordinary investment or risk is involved. The larger sum may be 
necessary in small and irregular operations and those involving exceptional invest- 
ments, special difficulties in marketing the product, or unusual risks. Under 

average conditicns of investment and risk a profit margin of $2 to $3 per thousand 

feet is adequate. As the lumbering industry becomes developed and settled in any 
region a number oi factors, such as lower interest rates on borrowed money, .better 

understood logging conditions, standardized methods of manufacture, and more stable 

markets, tend to reduce the profit expected. 

Check on Profits in Small Sales. 

The main factors to be taken into account in checking the profit per unit f cut ere 

relative investment, relative risk, and amount of output. The following table will 

serve as a guide in checking the profit margin obtained in small sales under different 
sets of conditions. Higher profits are set down for the smaller operations because 

1 This table is based upon profits obtained in current sales which are apparently satisfactory, not upon 

mathematical calculations. 
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(1) their organization and methods are not so well standardized, and (2) the risk, 
return on money invested, and payment for the personal services of the operator must 

be borne by a smaller output, 

Risk. 

Investment. 

Small. Average. Large. 

Operations of 10 M daily or less. 

Smalki(uncer/$10;000) conc teiscictelels lacie alsieietusie $2.30 $2.65 $3.00 
Average ($10,000 to $15,000) An 2.65 3.00 3.30 
Large (315,000 to $20,000) 3.00 3.30 3.65 

Operations of 10 to 20 M daily. 

Small (um der'$20;000) cs reictamcisisis s siesinla'siasice so tisieisstslelenie sateen : 2.00 | 2.25 2.50 
Average ($20,000 to $30,000) .. 2.25) | 2.50 2.75 
TArzO:(S30,000 TO SLO 000) =o a4 5: jurscesc.aninisloselartuuta omanemsmerooactdem acied 2.50 2475 3.00 

Application of the Investment Method. 

Profit calculated as a percentage of the money in the business should strictly be 

proportioned each year to the capital invested in the operation during that period. 
For simplicity, however, the average investment during the life of the sale may be 

taken. This is not mathematically exact as to the actual amount invested during any 

given year, but is a fair basis for calculating profit during the operation as a whole. 

Frequency of Turn Not Considered. 

As indicated on page 29, the frequency of the turn has an important bearing upon 

the amount of working capital required in the business. The average annual invest- 
ment once determined, however, the frequency of the turn does not affect the calcu- 

lation of profit. The average investment is conceived as a certain sum set aside in 

the operation and earning annually a specified percentage of itself, whether the over- 

turn is once a month or once a year. 

Calculation Under Investment Method. 

The application of the mvestment method issimple. The average amount of money 

employed in the operation, including working capital and fixed investments, must 

be determined. Fixed investments may be averaged as indicated on pages 19 to 24. 
Working capital can usually be computed as a constant amount throughout the oper- 

ation. A specified percentage of this figure gives an annual sum which must be set 
aside as the profit margin. This sum divided by the yearly cut gives the profit per 

thousand board feet. The sum of profit and depreciation per thousand feet and cur- 

rent logging and milling costs deducted from the selling price gives the stumpage rate 

at which the timber should be appraised. Expressed as a formula, the calculation 

becomes: 
X=8—(Le+Me4 p+Per cent of (A+ TV). 

cut 

X represents the stumpage price, S the average selling price, Le the logging costs, 

Mc the manufacturing cosis, D the depreciation of fixed investments, A the average 
fixed investment in the operation, and W the working capital, all as amounts per 

thousand feet log scale. To illustrate: 

_ In an operation cutting 10,000,000 feet annually the estimated average investment 

including working capital is $235,000 and the annual depreciation $12,000. Logging 

costs $6 per thousand feet log scale and milling $4.50 per thousand feet, lumber 
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tally. The overrun for the class of logs involved, yellow pine running 10 logs per 

thousand feet, is 20 per cent; and the average selling price mill run, lumber tally, is 

$16. The operation involves comparatively low risks, the timber being cut by an 

established mill with well-developed markets. A return of 15 per cent on the invest- 

ment is deemed equitable. The elements in the formula are thus: 

Selling price (1,200 feet at $16 per M).....-..--------------------+-+-+-+-- $19. 20 

Morr inp costal cs-ee seacse= sae selaei-elas eee ee ceils oi-t-f= eissi- sisi $6. 00 

Milling costs (1,200 feet at $4.50)........-.----+------------+ +--+ +--+ 5. 40 

Depreciation ($12,000+-10,000 M)....-.-.----------+------+++-+--+-+- 1. 20 

Profit (15 per cent of $235,000+-10,000 M).......-..---------------+--- 3.52 

TNOATL@anna yes aS aa de Shee dabiooude Saceaenennemseraa ole beete Ene en ae 16. 12 

Stumpage yporice soo ~ 2 teem o c)e wale cfeinials wie tele joins wiate wists = ses = 3. 08 

Rates of Profit Under Investment Method. 

Yor a lumbering operation of good size, extending over a period commensurate with 

the life of the plant, 15 to 20 per cent on money invested is a fair margin for profit. 

On chances tributary to established plants which are in a position to purchase them, 

in regions where logging involves no extraordinary problems or unusual risks and 

where manufacturing conditions and markets are well developed, 15 per cent should 

be the general standard. If new plants must be constructed and business enterprises 

developed, other conditions being substantially as above, the profit margin may prop- 

erly be extended to 18 or 20 per cent. Ii exceptionally large investments must be 

made to open up new country, or the industry developed largely under new condi- 

tions, or if special risks like uncertain streams or extremely variable markets must be 

encountered, a profit margin of 22 to 25 per cent is equitable. Twenty-five per cent 

is the general standard in smal] sales where a return on the investment is combined 

with payment for personal services. 

Different Rates on Different Parts of the Investment. 

As indicated on page 37, the risk to which different parts of the investment in a 

lumbering operation are subject may vary within considerable limits. Practically 

no risk, for instance, attaches to investments in land for mill sites, Working capital 

is normally subject to less risk than fixed investments. 
Investments in main line railroads which will be maintained as common carriers 

after the chance is logged out differ from other fixed investments both in risk and 

permanence. 
A lower rate of profit, usually 10 or 12 per cent, should be allowed on railroads for 

which permanent traffic is anticipated. Otherwise no distinction will be made in the 

returns figured on the various parts of the total investment required. The differences 

in risk of mill-site investments, working capital, woods improvements, etc., and the 

proportion of each in the total should be considered, however, in choosing an average 

profit rate for the whole. 

Interest on Borrowed Capiial. 

It should be noted that these profit margins include whatever interest is payable 
on borrowed capital. No distinction will be drawn between bonds, notes, or other 

loans and capital stock or other funds advanced directly by the operator. Out of the 
profits earned, however, must be taken whatever is required to carry the indebtedness 

of the concern. Most operators after paying their annual interest charges from the 

proceeds of the business enter the remainder as profit earned by their own capital. In 

Service appraisals which treat borrowed and unborrowed funds alike the profit margin 



49 APPRAISING STUMPAGE ON NATIONAL FORESTS. 

includes any such carrying charges on part of the capital as well as the net returns, 

averaged for all the money used in the business. Exceptionally high interest rates 
on bonds or notes is thus a factor which should be considered in fixing the profit margin. 

Application of Return for Personal Services. 

If the capital invested is inadequate as a basis for determining profit, it may be sup- 

plemented by a return for personal services. This method is especially applicable in 

small sales, which require but limited investments and depend primarily upon the 

personal energy and effort of the operator. Such capital as is required should return 

a percentage equivalent to that customarily figured for large sales in the same locality. 

Twenty-five per cent is a fair average figure. In addition, the appraisal should 

include, as a charge for superintendence, a salary of $100 to $200 per month, depend- 

ing upon the size of the operation, as compensation for the foremanship or personal 

effort of the purchaser. 

This method will be used ordinarily when the investment method is inapplicable. 

Application of the Overturn Method. 

Profit under this method is a percentage of the overturn, or the entire production 

cost of a thousand feet of timber at the date of sale, including operating charges and 

depreciation, but not stumpage price. The calculation may be expressed by the fol- 
lowing formula: 

X=S—(Lce+ Mc+D)—per cent of (Le+ Mc+D) 
or transposing 

X=S—(1-+per cent) times (Ze + Mc+D). 

Lc, Mc, and D represent logging costs, milling costs, and depreciation, all in amounts 

per thousand board feet log scale. X is the stumpage price and S the average selling 

price log scale. Per cent represents the rate of profit allowed on the overturn. 

Taking the operation used to illustrate the investment method, page 41, the following 
result is obtained from the formula: 

Depreciation is $1.20 as before, logging costs $6, milling costs $5.40, and selling price 

$19.20, all in terms of log scale. If 25 per cent on the overturn be regarded as a fair 

profit, the calculation becomes: 

X=$19.20 —$1.25 ($6-+$5.40+$1.20) 

X=$19.20—$15.75, or $3.45. 

It should be noted that the profit margin in this calculation is $3.15, as compared 
with $3.52 under the investment method with a rate of but 15 percent. The factors 

affecting comparative results under the two methods are discussed on page 43. 

Relation to Fixed Investments. 

It is apparent that fixed investments are included in this calculation of profit only 

to the extent of their annual depreciation. The residual portion of the fixed invest- 
ment or wrecking value at the end of the operation is given no place in the determina- 
tion of profit. Asa rule, depreciation of fixed investments forms 10 per cent or less of 

the total cost of production on which profit is figured. Profit by this method is thus 
related primarily to operating costs—that is, to the overturn of working capital. 

Bearing of Frequency of the Turn on Profit. 

Under the overturn method, the profit allowed, except the small part based upon 

depreciation, is realized every time the working capital expended in operating costs 

is turned. The frequency of the turn thus has an important bearing upon the total 

profits of the year earned by the working capital in the business. In the illustration 

cited on page 42, for example, the profit margin on each thousand feet manufactured 
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is $3.15. The part of this earned by working capital, excluding depreciation of fixed 

investments, is $2.85. If the turn is but once a year, this profit would be earned by 
$11.40 of working capital, an interest rate of 25 percent. If working capital is turned 

twice a year, the same profit would be earned by $5.70, an interest rate of 50 per cent. 

If the working capital is turned every three months, or four times annually, the 

money actually used in the business in this form would be earning 100 per cent yearly. 
Divergent returns on money invested are thus obtained under the overturn method 

unless the per cent of profit is carefully adjusted to the frequency of the turn. With 

more frequent turns, lower rates should be used. 
From the foregoing it is clear that the overturn method is not adapted to appraisals 

made primarily from the standpoint of capital invested. The investment method 

should be used invariably under such conditions. The profit margin should be based 

on overturn only when the investment is too limited for this purpose, and it is more 

practicable to arrive at the profit on a simple basis of contract work, disregarding 

investment considerations altogether. 

Profit may thus be based upon the overturn in small operations whose make-up is 

such that the investment method combined with a return for personal services is not 
applicable; and in larger operations which require comparatively little capital, like 

many sales of tie, pole, or mining timber, where the overturn may be the most prac- 

ticable means of determining a fair profit margin proportioned to the character and 

risks of each chance. 

Different Rates on Logging and Milling. 

A modification of the overturn method may be used in localities where it is desirable 

to treat logging and manufacturing as distinct operations, each earning a profit adjusted 

to its peculiar conditions and risks. . In established manufacturing regions, milling is 
the more stable part of the business. Methods and costs are more uniform than in 
logging, both in the same mill from year to year and in different mills cutting the same 

class of timber. Risks are usually less variable than in woods operations. Logging, 

on the other hand, may be subject to varying combinations of topography, climate, 
accessibility, certain or uncertain log transportation, and the like. The range in 
logging costs and investments and in logging hazards may thus be much greater than 
in the case of milling. When such conditions exist, particularly in localities where 
sales are made to established mills, it may be desirable to use a uniform rate of profit 
on the overturn in milling, including depreciation of mill investments. This rate 
should be fixed in accordance with local manufacturing standards and particularly 
the frequency of the turn of working capital. Under average conditions, with working 
capital turned three or four times a year, a profit of 15 per cent on the milling overturn 
is sufficient. The profit on the overturn in logging, including depreciation of logging 

investments, may then be adjusted to the conditions and risks on each chance. 
This application of the overturn method may be illustrated by the operation pre- 

viously cited, page 41. Of the total investment required, $85,000 is used in milling 
and $150,000 in logging. Depreciation is similarly divided, $3,000 on the mill invest- 
ment and $9,000 on the logging investment, the latter including the logging railroad 
and rolling stock. Fifteen per cent profit, the standard for the region, will be allowed 
on the milling overturn and 25 per cent on the logging overturn, the chance involving 
average hazards. 

The formula is as follows: 

X=S—(Le+LD-+per cent [Lce+LD])—(Me+ MD-+per cent [ Mc+ MD}) 

That is, the stumpage price is the selling price less the sum of logging costs, depre- 
ciation on logging investments and logging profit, which is a per cent of logging costs 
and depreciation; less also the sum of milling costs, depreciation on mill investments, 
and the milling profit, which is a per cent of milling c osts and depreciation. 



44 APPRAISING STUMPAGE ON NATIONAL FORESTS. 

Using the data from the operation cited, 
X=$19.20—($6-+$0.90-+.25 [$6-+.90]) —($5.40-++.30-++.15 [$5+.30]) 
X=$19.20—$6.90—.25 (6.90) —$6.55. 
X=$4.03, the stumpage price. 

The profit on logging and manufacturing may also be calculated separately by 

using the overturn method for the former and the investment method for the latter. 
This use of the two methods is adapted to the usual conditions in the industry where 

logging and milling are conducted by separate business organizations. Manufac- 

turing operations represent the larger investments and their profit can be determined 
best asa return on investment. Logging jobbers, however, who supply the mills with 

timber require comparatively little capital. Personal ability and effort are as a rule 
the main factors in their business. Their profit may thus be satisfactorily determined 

(1) by the overturn method, or (2) by payment for personal services with a percentage 

return on such capital as their logging business may require. 

While a distinction is recognized in calculations of this character between logging 

and milling, the stumpage price should always be obtained from the selling price of 
lumber, not the selling price of logs. (For a further discussion of this point see 
p- 35.) 

Rates of Profit Under Overturn Method. 

The percentage of overturn used in computing profit should be gauged by the per- 

manency of the operation, the various elements of risk which attend it, and the local 

requirements and standards of the particular business. For tie or mining timber 

operations, with the cut contracted in advance and the market risk thus eliminated, 

20 per cent may be taken as standard on fairly accessible chances which involve no 

unusual logging hazards. In saw-timber sales subject to the usual market risks, 25 
per cent should be used under average conditions. If, on the other hand, inaccessible 

timber must be opened up and exceptional risks incurred in log driving or in marketing 

the cut, a profit of 30 to 35 per cent is equitable. 

DISTRIBUTION OF PROFIT AND DEPRECIATION IN MIXED STANDS. 

Prorated on Quantity of Timber. 

In the foregoing instructions profit and depreciation have been prorated evenly 

over the entire cut. This is the simplest method and is directly applicable where 
one species is involved. The same method may be used in mixed stands. Average 

figures for profit and depreciation, together with the operating costs, may be deducted 

(1) from the selling price for each species giving directly its stumpage rate, or (2) from 

an average selling price for all species giving an average stumpage rate, which may then 

be distributed over the various species on any basis desired. 

Prorated on Net Value of Timber. 

It is preferable to prorate the total annual profit and depreciation in mixed stands 

on value rather than quantity. The final results are the same. Distribution on 

value, however, furnishes a fairer basis for fixing stumpage rates as between species. 

It also affords the most logical means of carrying out the Service policy of maintaining 

a minimum rate for green timber of each species and adjusting stumpage prices on the 

more valuable timbers so that they will carry the less valuable in the sale. At the 

same time it facilitates giving due weight in appraisals to differences in producing 
costs between species, as in reduced milling charges for inferior woods manufactured 

only into low-grade lumber or timbers. 
The most satisfactory method is to prorate the gross annual depreciation and profit 

over the difference between operating cost and selling price, for the several species in 

the proportions entering into the annual cut. To illustrate: 
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A yearly cut is made up of 4,000,000 feet of sugar pine, 3,000,000 feet of yellow pine, 

and 2,000,000 feet of white fir. The margins between selling prices and costs of pro- 

duction, exclusive of depreciation and profit, are: 

a Selling | Operat- 
Species. price. | ing cost. Margin. 

jules UG ee eee eee eee Ses cmiacisie cceeteincat Meshier te ter smjerininim~ =ie =~ -l='= $20 $10 $10 
Yellow pine 18 10 8 
SIV LS nee co eet ete seen ee aan lns Comino meincheite meleters|=/a.cin nic cin'e|uia'e)s(o,cie,sia\s\=i= 15 9 6 

The total net value, or sum of the margins, over which depreciation and profit may 

be prorated, is thus: 

PSanreeae oma, fT 1N OT Dee Bene Ae en Soo pEeaao doce -- $40, 000 
VWelliony pisney Sep <e UNO ON | eee eln oe SCSeE bbs 6 SUE Sea SeEraSEae 24, 000 

Winterire poco OU Me eee sete eee ee eee oh ves Ms 12, 000 

AROGaIES = 5 cescssmsss RRR SSA Tee eeraroco nao see 76, 000 

The annual depreciation and profit (using investment method) which must be paid 

$34,200 __ ‘ 
$76,000 0-49- That is, 

every dollar of margin between operating costs and selling price must pay 45 cents 

toward profit and depreciation. The following charges per thousand feet for deprecia- 

tion and profit, by species, are thus obtained: 

out of this total has been computed as $34,200. Hence 

SUSAL PINESHAO KPO MAD ace srs ete cee wee etnias ealeieisictee eto sisisiee 4.50 

Mellow pine |S <SO!45e-- 5. cdeta tema clstle Ca elods sech enlace ene 3. 60 

VW Geta OSCE OYA eet se i ste toil Neseyayarale com evporders mittee else class elajet 2. 70 

By this method inferior species which yield no margin between operating costs and 

selling price, or a negative margin, but which must be included in the sale for silvi- 

cultural reasons, are automatically relieved of profit and depreciation, and the charge 
upon the other timbers for these items proportionately increased. 
The same result is readily obtained on a thousand-foot basis, using the per cents of 

the different speciesin the cut. That is, to obtain the average margin: 

BrSVerEC ents ody DINCIAL PL see tains orn clate tesa selsie es cists ei sieiniaietesieleleistnin 2 sesai8 $4. 50 

DOsPeIICEMiny. CLLOWADINe: Abi GS sar 2 cleteleiere aie aieiny= cit slaw ore iel eters ats sie sisis vistas) arziepeunta 2. 64 

PPBPEUICentiwhitemitiat PO. secs aes Moe eiislee wacele en see a Kowa Ris cet aelers 1. 32 

MOL es Stee Te ea UPR: 2 eS see Mee Ee ee Jeiny nee Shs 8. 46 

Papreciarongandyprotit per, M LeCbe. york occ ose cis since aie cinieiee es ne acincio weer 3. 80 

$3.80 
$8.46790°2 to be taken from each dollar of margin for these items. 

This method of adjusting the prices of the more and less valuable species is believed 
to accord with customary business practice. Volume of money handled, rather than 
quantity of this or that product, is the usual basis for figuring carrying charges, depre- 

ciation, andreturns. In logging, improvements are frequently constructed primarily 

to take out certain valuable species. Inferior timbers may be cut or left as the market 
warrants. In such cases operators will usually cut inferior species if a profit can be 

netted over bare operating costs, figuring that the cost of improvements is borne 
wholly by the better stuff. The foregoing is believed to be a logical and rational 

application of this principle. 



46 APPRAISING STUMPAGE ON NATIONAL FORESTS. 

STUMPAGE PRICE. 
How Obtained in Mixed Stands. 

The value of stumpage is taken, in Morest Service appraisals, to be the portion of the 

lumber selling price left after deducting operating costs, depreciation, and profit. In 
mixed stands it should be obtained for each species by deducting these charges from 

its own lumber price. Depreciation and profit should be prorated over the cut ona 

net value basis, as described on pages 44 and 45. 

Flat Rates not Desirable. 

Flat rates for two or more species of different lumber values are not desirable. They 
may prove inequitable if the proportion of species in the cut differs from that in the 

estimate; and they tend to make close utilization of inferior species covered by the 

average price difficult. The standard practice of the Forest Service, therefore, will be 

to appraise each species having a different lumber value separately and as far as 
possible upon its own merits. To simplify scaling and cutting reports, however, 

species whose appraised value does not differ by more than 25 cents may be thrown 
together under one contract price. 

Use of Minimum Stumpage Rates. 

The appraisal of inferior species not inirequently results in very low or negative 
stumpage prices. It has been deemed advisable to establish a minimum rate of 50 
cents per thousand feet for green timber below which no species will be sold. Inferior 

species will therefore be appraised on their own merits as determined by lumber price 
and cost of production as long as the resulting stumpage value is not less than 50 cents 

per thousand feet. If the calculation brings the price below 50 cents, the appraisal 

will be at that figure. The prices put upon the more valuable species in the stand 

must then be reduced sufficiently to carry the difference and maintain the average 

profit which is deemed equitable on the entire cut. 

Distribution of Loss on Inferior Species. 

Such adjustments in the stumpage rates of various species may be made by a simple 

arithmetical process, as follows: 

It is assumed that separate appraisals, on individual lumber price and producing 

cost, give the following stumpage rates in a mixed stand of California timber: 

Sugar’ pine'(80'pericentvof stand) i: She a Se ee $5. 00 

Yellow pine (35 per cent of stand).-..............-- zich AS Sires 4. 00 

Wihite fir(20 per centiofstand) sa2se5 bia = one eee eae . 20 

Incense cedar (15 per cent of stand)..........---.-- Site operas lO 

By appraising white fir and cedar at the Service minimum of 50 cents, the amount 
to be made up on the other species, thousand feet for thousand feet, is 20 per cent of 

$0.30 + 15 per cent of $0.60, or $0.15. This amount will be spread over the sugar and 
; : $0.15 

yellow pine prices; that is, 30 per cent of $5 + 35 per cent of $4, or $2.90, 00 

approximately 5 cents, to be deducted from each dollar of stumpage value in the pines. 

The adjusted rates are therefore: 

Supar pine ss. aceeshsbe scree bem eee tener ees cele seein $4. 75 
NWellow, pines <3. jae eee ee ee Soe e eee ee eee eee ai 3. 80 
WuhuiLe fines: ce meee ce ceiseae ne Se eee Deets ce et aie erere 50 
Tmigenserce datas east teal late eee eee et - 50 

This method should ordinarily be used only when necessary, after profit and depre- 

ciation have been prorated on value (see p. 44), to maintain the minimum price. 

Trade Valuation of Inferior Species. 

The stumpage rates placed upon inferior species should be checked by trade practice 
and valuation. Consistent and practical results are desired, conforming as far as possi 
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ble with the rating of such timbers by local operators. Standard prices for low-grade 

species representing the operator’s valuation and not below the minimum rate may be 

used throughout a region if found to be most practicable and satisfactory. In any event 
the prices of the better timbers must be adjusted to yield the total profit called for by 

the appraisal. 

Stumpage Prices for Special Products. 

The methods of appraisal previously discussed should be used where the main 

products of an operation are other than lumber, as shingles, crossties, poles, or mine 

timbers. Average selling prices will be determimed for the product in the form in 
which the usual operator disposes of it, as manufactured shingles, hewn or slabbed 
ties, etc., and operating costs back to the stump, depreciation and profit estimated. 
Rates of profit similar to those discussed for saw-log sales should be allowed in opera- 
tions of similar size, conditions of accessibility, operating difficulties, and risks, except 

where other rates have been indicated. (See p. 44.) 
Stumpage rates for special products should be based as far as possible upon the unit 

of measure common in local trade, as the piece in case of poles and crossties, the linear 

foot for mining timbers, the stacked cord for shingle bolts or fuel, etc. 

APPRAISALS FOR SMALL SALES. 

Small Operations Irregular. 

Small operations are seldom as closely organized and well supervised as those of good 

size and permanence. Equipment is usually less efficient, capital inadequate, and 
labor frequently unskilled and transient. Costs are hence least uniform in small oper- 
ations and nearly always proportionately higher. Care must be taken in such appraisals 
not to impose impracticable standards, but to figure on the level of the conditions 

found. 

Appraisals Based upon Methods in Use. 

It is the policy of the Forest Service to base appraisals in small operations upon the 
methods of logging and manufacture actually employed, even if comparatively inefti- 

cient. As far as practicable, small mills should be classified by output and average 
costs determined by classes, which cover existing conditions as to character of labor 

available; amount of capital upon which the business is run, and the kind and effi_ 

ciency of equipment. 

Such average costs may be used in appraisals when desirable with only such varia- 

tions as the particular conditions on each chance require. 

Prices Actually Obtained. 

The lumber prices used in such appraisals will similarly be the local prices actually 

obtained by these small operators, not the prices prevailing in the general manufac- 

turing region. 

Liberal Profit Necessary. 

The profits allowed in appraisals for small sales, as indicated on page 41, must be 
relatively high, averaging more per thousand feet than in larger operations. Thirty to 

thirty-five per cent on the overturn or 25 per cent on invested capital plus a super- 

vision charge to cover the personal services of the operator should be the general 

standard in small sales of saw timber subject to the usual market risks. In sales of 

ties, mining timber, and other material where the entire cut is contracted in advance 
a profit of 20 per cent on overturn is usually adequate. Lower profits may be used 

where current sales and bids indicate that they are satisfactory. 

Small Operations Competing in General Markets. 

For small operations whose product is sold in general markets in competition with 
large plants the average lumber prices prevailing in such markets will necessarily be 

taken asthe basis of appraisals. The grade and quality of the product, which is usually 
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poorer than lumber manufactured by large mills, should, however, be considered. 

Otherwise the policy indicated above as to efficiency of methods and labor and scale 
of profits will be followed. 

As indicated under ‘ ‘Size and type of plants, ’’ page 13, investments will be estimated 
and appraisals made on the basis of small operations wherever it is practicable for them 
to handle the timber. 

If larger operations are clearly more practicable and logical, however, and the timber 
has been appraised accordingly, the resulting prices must be paid by any purchaser 
who takes the stumpage. Two standards of value obviously can not be set for the 

same material. Under such circumstances no concessions to the inefficiency of the 
smal] operator can be made. 

Schedules of Prices for Small Sales. 

District Foresters may authorize Supervisors to establish schedules of stumpage 
prices for specified parts of their Forests to be used in small sales. This should be 
done only where conditions are so generally uniform that differences in intensive 
appraisals of the various sale areas involved would be slight. Such schedules should 
be worked out under the Supervisor’s direction in accordance with the methods 
described in these instructions, by the use of average selling prices, logging costs, and 

investments. 

SAFEGUARDS AND CHECKS. 

Check by Appraiser’s Judgment. 

As indicated on page 11, all appraisals should be checked by the judgment and 

business sense of the appraiser. The prices actually recommended should be plainly 

stated, with the considerations on which they are based, as well as the rates obtained 
by strict application of these instructions. ° 

Check by Money Profit per Thousand Feet. 

As indicated on page 39, the dcllars and cents profit per thousand feet is a direct and 
tangible check which should always be used. Viewing the timber, the chance, and the 

investment in a broad way, and comparing them with corresponding operations, the 
appraiser should satisfy himself as to the fairness and sufficiency of this amount. 

Prices Bid in Former Sales. 

Prices bid for timber in previous sales, with due allowance for differences in quality, 

accessibility, and other telling conditions, also afford an excellent check. As far as 
practicable their fairness should be gauged by observation of the succeeding opera- 

tions. Bid prices are of special value as checks because indicating just what local 
operators, under all the conditions involved, National Forest sale regulations included, 

are willing to pay for stumpage. Asa general rule, the rate of profit indicated by cur- 

rent bids should govern appraisals in timber comparable in quality and accessibility. 

Current Stumpage Appraisals. 

Uniform stumpage rates for timber of the same general quality and accessibility in 

a given region stabilize the sales business and promote the confidence of purchasers. 

They also afford an excellent check against hasty or erroneous appraisals. Prevailing 
prices should never be applied to the ignoring of the quality of the timber and the 

production costs on a particular chance. The appraiser should, however, check his 
results by the going and accustomed rates for the general type of stumpage and loca- 

tion, and satisfy himself that any departures are justified. Points of this nature 

should be covered in appraisal reports. 

Prices of Private Timber. 

A further check is afforded by the rates at which private commercial stumpage is 
held or sold. When owned by timbermen who know its worth, particularly in regions 

where buying is active, the price of privately owned stumpage represents the con- 

sensus of business judgment as to the sum total of all factors, fluctuating lumber 
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markets. reasonable profits, and logging risks included. Care must of course be 

exercised to consider timber which is comparable in quality and availability and to 
take only prices obtained by owners who are able to secure full value. Another 

point of great importance, particularly im comparisons between large tracts, is that, in 

the case of privately owned timber, carrying charges for interest and taxes in effect 
double the investment every ten years. Under National Forest sales, with no taxes, 
no interest on deferred payments, and deposits for stumpage only in small install- 

ments in advance of cutting, no such increase in the initial investment takes place. 
This may be offset by the gain to the private owner from increasing values of lumber 

which is only realized in part by the operator under a National Forest contract. As 
a general rule, however, private stumpage in large blocks is worth less than similar 

stumpage on a National Forest. 

METHODS OF APPRAISING STUMPAGE; APPLICATION OF 
PRINCIPLES PREVIOUSLY DISCUSSED. 

The application of the principles of appraising stumpage which have been dis- 
cussed is illustrated by the following concrete examples. 

SYMBOLS FOR ELEMENTS IN APPRAISAL. 

For convenience in appraisals, the following symbols will be used for various ele- 

ments in the calculation. For uniformity and ease in checking, any symbols 
employed—and their use is entirely a matter of convenience—should conform with 

those given. The symbols are all in terms of one thousand board feet. 

D=Depreciation. T=Taxes and insurance. 
P=Profit. R=Extra costs of logging due to Service 
A=Average fixed investment. regulations. 
W=Working capital. S=Selling price of lumber. 
V=Residual or wrecking value. X=Stumpage price. 
C=Operating costs. LIc=All logging costs. 

M=Maintenance. Mc=All manufacturing costs. 
G=General expense. 

EXAMPLES OF THE INVESTMENT METHOD. 

In the three examples following, the investment method of computing profit has 

been used. 
1, A SMALL OPERATION IN THE ROCKY MOUNTAINS. 

A total stand of 12,610 M feet is available to a central mill site, of which 9,000 M 

feet may be cut under the established methods of marking. This consists of green 
Douglas fir, 76 per cent; green Engelmann spruce, 22 per cent; and merchantable 

dead timber of both species, 2 per cent. 

The applicant’s mill is at present located 8 miles from the new setting. The 
initial cost of this mill was $6,000. It has been operated 3 years out of a total life 

for small semiportable plants of this type of 10 years. It is therefore reckoned as 

having depreciated one-third and is now rated at $4,000. A cut of 9,000 M feet will 
last it 6 years, at which time it will have an approximate wrecking value of $1,000. 

The appraisal is therefore based upon an operation of 6 years. 
The present value of the operator’s logging equipment, horses, sleds, lumber trucks, 

harness, tools, etc., is put at $5,000. Its depreciation is figured at the rate of $600 per 
year, leaving a residual value at the end of the operation of $1,400. The operating 

costs for which working capital is required total $12.75 per thousand feet log scale, 

60813—14-—_4 
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or $19,125 for the year’s cut.!_ The bulk of the lumber is sold and paid for within 
six months after felling, the average turn of the working capital being four months. 
On this basis, with a small margin for contingencies, working capital is figured at 
$8,000. 

The investments and depreciations may be summarized in the standard form, all 
investments being made the first year, and all depreciations prorated evenly over 
6 years. 

Wd 4 i Average 
Ttem, Initial in- | Yearly de- | Wrecking profit- 

. vestment. | preciation. value. bearing 
investment. 

Dogging leqiipm ent een see ease ee eee eee $5,000 $600.00 $1, 400 $3,500.00 
Road construction, 44 miles up creek to mill site, at $300. 1,350 2253 00)i| = eeceeeneee 787.50 
Mo, ing mill (8 miles) and setting up............-.--..- 350 582339 | 2. ete eee 204.17 
Clearing logway and impro\ ing spring at mill site. 3 100 SUNY | RRR ee 58.33 
Milljand\equipment# ese. ae secon eee sees 4 4,000 600. 00 1,000 2,750.00 
Working capital 5 Ieee. cites eee case cecneeeseccecen 83000) |eecesee eee 8,009 8,000. 00 

Ota ie ite a= a6 ws See woe eoeee cee ep eat ene 18, 800 1, 400.00 10,400 15,300.00 

In accordance with the standard policy for such operations as given on page 41, 
a profit of 25 per cent on the average investment will be allowed; 25 per cent of $15,300 

is $3,825. This, with the yearly depreciation of $1,400, makes a total of $5,225 to 
be prorated over the annual cut. The equivalent charge per thousand feet log 

scale is aa , or $3.48 per thousand feet. Two dollars and fifty-five cents of this 

amount is profit and 93 cents depreciation. 
The logging costs may be summarized as follows, all in thousand board feet log 

‘scale: 
sey 

Item. Cc. M. he Abie bal Be R. Total. 

Heljlingand*bucking wa. -Mas. cuce mae soe eee eee oes : $1.10 
Brush piling and burning : -40 
/Relling Snags. spine soca 05 
Construction of logging roads. +25 
Skidding= 22. 33. Sse cee 1.60 
Hauling to mill..........-. 1.50 
Upkeep of logging equipment. -10 
Supervision 226 -3-— so. beoe ee |. c z 1.00 
HEE GSE ae cori n5 5 bom RHE AP OCO SHED AL SNS a TcnebociDes | -02 

| 6.02 
| 

Logging roads are short, used for the most part less than one year. It is therefore 

simpler to charge the cost of their construction to operating expenses rather than to 
fixed investment. 

Supervision is inserted to cover the personal services of the operator. This is 
based upon an annual salary of $1,500 spread over the cut. Although in fact applying 
to the whole operation, it may as conveniently be charged against logging as split 
between logging and milling. This charge is higher per thousand feet than in a 
large, efficiently organized operation. Its inclusion is necessary, however, to provide 

adequately for the element of personal initiative and enterprise in a sale of this 

character. 

1 This includes an assumed stumpage rate of $3, all logging costs except supervision and all milling 

costs extended to log scale by 10 per cent overrun. The supervision charge is, in this instance, a return 

to the operator himself, coming at the end of the year or whenever a surplus accumulates. It need not, 

therefore, be covered by working capital. The transportation charge from mill to market is also elimi- 

nated, since it is incurred just prior to sale and can be assumed fairly as paid by a portion of the product. 
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Taxes are obtained as a 1 per cent valuation of the average investment in logging 

equipment prorated over the annual cut. This is based upon an assessment of one- 

third of the actual value and a levy of 3 cents on the dollar. 
Milling costs may be summarized likewise, per thousand feet lumber tally. 

Item. Cc. M. oT Total 

Milling (including sawing, edging, surfacing 25 per cent ofcut,and piling).| $4.00 |.-.---. |---.--- $4.00 
Upkeep of mill.......-- FE aa URS PENG Tae oor pa eb a SOS20) beeen -20 
MAMTA ES fae se snes. see ae Sek weed Beer |b esse he see $0.04 -04 
Insurance on mill and yard stock... Beil tne Pesce e 06 -06 
Paruline po manketi( 7 Dies) eens seer nos aeeeeeaeemnen es acse = clioere snc 2250 /1| Rene eee 2.50 

PTO Tale eee eee cree icin aelneen aby aessiasiaiaige, clecidic w dwn a Cialmisinle min 6.50 20 10 6.80 

The figure of $4 for milling is the average of 4 mills of this general type and output 

in the region. 
Mill taxes are computed, like logging taxes, as 1 per cent of the average value of 

the property. This includes 330,000 feet of lumber, or two months’ cut,! which is 

assumed to be carried steadily on hand.. Insurance is figured as a 2 per cent premium 
on three-fourths of the average value of mill and yard stock.” 

Selling costs are included in the supervision item of $1, this part of the work being 

handled by the operator personally. 
The lumber is marketed in an agricultural valley, the distributing point being 

approximately 7 miles by wagon haul from the mill. Seventy-five per cent of 

the cut of green timber of both species is sold in the rough as boards and dimension 
stock, at a delivered rate of $16. Twenty-five percent is surfaced for finish and sold 
at a delivered rate of $24. The average lumber selling price of green timber is thus: 

75 per cent rough and dimension at $16...........-..---.-.-.---- $12 
ZONE ING OMUb PAu rout pd era atarel = ele ete pe eta isictecetars el e)al= ste)sicte ia taier sce crete 6 

Averapeiselling prices sence seam clarence oe stn ofa aiee in = 2 festa 18 

Dead timber is all cut into rough boards. On account of stain and check, it com- 

mands a lower price than green, averaging $15 per thousand feet. The stumpage 
averages 16 logs per thousand feet. With a circular saw of one-fourth inch kerf and 

relatively inefficient methods of manufacture, overrun can not be placed conserva- 

tively at more than 10 per cent. 
The average lumber selling prices extended to log scale are thus: 

Borjrrcenstim ber: (SLE xlelO) ioe. = ctajslerore miateis,cleiate ctseminisie were ses $19. 80 

Hordes denim ber (Slo xl O) Beech .s sateen seen sat ee cence ne 16. 50 

The milling and haulage costs, similarly extended, total $7.48. 

Stumpage rates may then be determined by the formula, X =S —Le— Mc—D—P, 

all in terms of log scale, as follows: 

For green timber: $19.80 —$6.02 —$7.48 — $0.93 —$2.55=$2.82. 

For dead timber: $16.50—$16.98, as above, = —$0.48. 

1 It is assumed that the mill will operate 10 months in the year, cutting 150,000 feet of logs per month, or 

figuring overrun at 10 per cent, 165,000 feet of lumber, 

2 The average value of the mill used in calculating taxes and insurance is $2,750, the average interest. 

bearing investment. The value of the yard stock of 330,000 feet is: Assumed stumpage rate, $3, and logging 

S802 er inae + Sie together with 

milling costs, $4.20. The latter exclude taxes, insurance, and haulage. The total of $11.49 times 330,000 

makes the average yard stock worth $3,791.70. 

costs, exclusive of supervision, $5.02, both reduced to mill-tally basis; that is, 
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Putting a minimum price of 50 cents on the dead stumpage, the final prices become: 

2 per cent of $0.98 (difference to be made up)................-.-.-------- $0. 0196 
98 per cent of $2.82 (on which difference is to be prorated) Romewisie nee ce sleiaee 2.76 

$0. 0196 =$0. 0071, reduction for each dollar in the price of green timber. $2. 76 
Hence the final prices become: For dead timber, $0.50 per thousand feet; for green 

timber, $2.80 per thousand feet. 

The total return of the operator under this calculation is $1 for supervision (personal 

services) and $2.55 on his investment, or $3.55. This is deemed equitable for small 
operations of this type, and checks closely with the monetary profit at which such 
operations are rated on page 40. 

(Initial capital, $18,800; output, under 10,000 feet daily.) 

2, A MIDDLE-SIZED OPERATION IN THE BLUE MOUNTAINS. 

This chance will cut approximately 80,000,000 feet. Eighty per cent of the stand 

is yellow pine, the remainder Douglas fir and western larch. The operation is planned 
for 10 years at an annual cut, log scale, of 8,000,000 feet. 

The central point of the business is on a trenk line railroad where the planing mill 
is located. It has arated value of $15,000. It will be well maintained with a view to 

succeeding operations and should have a residual value of $10,000 at the end of the 
sale. From this central point, an existing common carrier railroad, forming a tap line 
or feeder for the main system, runs near the chance. It is proposed to build a single 

band mill, with a capacity of 40,000 feet of lumber daily, on the sale area. It 

will cost $30,000 and have a residual value of $10,000 at the end of the operation. 

Freight on green rough lumber between these points is equivalent to $2.50 per thousand 
feet. 

Five miles of railroad connecting the mill with the tap line and running up into the 

woods will be used during the entire operation. Its estimated cost beneath the steel 
is $1,900 per mile. In addition, the following branches will be required: (1) A lateral 

2 miles long, to be used 2 years; (2) A lateral5 miles long, to be used 5 years; (3) Short 

spurs, totaling 12 miles, to be used on the average 1 year. These laterals and spurs 
will cost on the average $1,200 per mile beneath the steel; 9 miles of steel all told will 

be required. This will cost $2,200 per mile, and is estimated to be worth half that 

amount at the end of the operation. 

One light engine with gypsy loader and rolling stock, costing all told $12,000, are 
required for log hauling. Their residual value is estimated at $3,000. 

For logging to rail, eight teams will be required. Their cost with harness is $400 

each. Skidding equipment will cost $2,000. The maintenance charge on teams and 

skidding outfits will necessarily be heavy, amounting to $800 a year. With this 

expenditure for maintenance, however, the value of the equipment will be kept close 

toitsinitialcost. It residual value may therefore by reckoned at $3,000. 

Further items of investment may be listed as follows: 

: Residual 
Item. Amount, value” 

Wood camps $22000) eeeeeeane a= 
Shop and tools 4 1,500 $500 
Woods and track tools a (tO be mencenerics 
Workingicapital: do: 2202.8 Seta, Pe a ee 35, 000 35, 000 

The working capital is computed as follows: Current costs for logging and stumpage 
will be turned every four months. These aggregate $6.28, including an assumed 
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stumpage rate of $3 for pine (80 per cent) and $1 for fir and larch (20 percent). The 

freight and milling costs, which average $8.53, log scale, for all species, are turned every 

ees or $3.51 for each two months. The working capital required is thus 

thousand feet, log scale, in the year’s cut. On 8,000,000 feet this amount. to $28,080. 

Twenty-five per cent has been added as leeway for coatingencies, making the total 

$35,000. 
The investments and depreciations may be summarized as follows: 

ane Number Annual - Average 
Item. pa of years | deprecia- Residual profit-bearing 

: used. | tion. Z investment. 

Pam inp mill eee co sects oe seen sak rele $15, 000 $12, 750 
AUST ns io Se See Ge eos oe coche meaeens 30, 000 1,000 
Railway S1GY) bos Stam oe ceonndosae coast 19, 800 15,345 
Main logging rail 3 9,500 5, 225 
First lateral railway grade. 2,400 360 
Second lateral railway grad: 6,000 1,800 
Spur railway grades......-..-. ae 14, 400 1,440 
Engine, loader, and rolling stock.....-... 12,000 7,950 
Teams and skidding equipment........ 5, 200 4,210 
RUA PSsoes sete ne Schl neces Wook ade 2,000 1,100 
Siiopiand tools! 2522-2225 o 1,500 1,050 
Woods and track tools........-..-.-.-- 500 275 
Wiorkinr: Capital 5:48 2 22s de< os 35, 000 35, 000 

THUD Asa ece Oath tle eae 153 5300) | Eoenc cee = l= | 7 107, 505 

The average investment at work in the operation and entitled to profit is thus 
$107,505. Former competitive bids for timber in this region, which is relatively 

accessible and involves but average risks, and for chances which are comparable in 

size and permanency of the operation indicate that a return of 18 per cent on the invest- 

ment is a fair going basis for sales of National Forest stumpage. At this rate the annual 
profit (18 per cent of $107,505) amounts to $19,350.90, or $2.42 per thousand feet, log 
scale. 

$8,190 
8,000 M The annual depreciation charge is or $1.02 per thousand feet, log scale. 

The operating costs are estimated as follows: 

Logging per 1,000 feet log scale. 

Maintenance of SoHline Stockess spears 
BilpervisiOmes sete eecc le een 
Taxes on logging equipment... 
Dlability insdrancey is! 2 R.ssceedeses sekceee sec ceces 
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Manufacture and transportation per 1,000 feet lumber tally. 

Item. Cc. M. G. Ub Total. 

Sawing in rovgh and piling on cars at sawmill.................- 
Maintenance of sawiill.......---2..-.-2.2-...- 
Freight to vain line railroad................... 
Planing and finishing (yellow pine)...........- 
Seasoning, yard handling and loading.. 
Maintenance of planing n ill-..-.........- 
8 -pervision of sawmill and planing mill.......... 
Taxes on saw. ill, planing mill, and yard stock !. 
Dia bilityil aS Bran Ges es eee en sae sect ee= 

Motal etek So ceSacos arate enone menace cineca ee 7.10 

1 In these items the average yard stock carried at the planing millis p ~t at 1,200,000 feet of pine and 300,000 
feet of larch and fir. Pine is credited with an average cost of $13.67, and larch and fir with an average cost 
of $10.45. These are based tpon (1) ass 1med st ‘mpage rates of $3 for pine and $1 for larch and fir, (2) logging 
costs of $3.68 and (3) milling and transportation costs of $7.60 and $6.20, respectively. St tmpage charges 
and logging costs are reduced for 10 per cent overran. Milling costs are excl :sive of taxes, ins rance, and 
selling charges. 

Not more than 20 per cent of the larch and fir lumber is dressed as compared with 
60 per cent of the pine lumber. The average cost of planing and finishing larch and 

fir is therefore 70 cents per 1,000 feet on the total of these species. The total cost 

of manufacture and transportation in the case of larch and fir is therefore $1.40 less 
than for pine, or $6.64. 

This timber runs from 8 to 10 logs per 1,000 feet. Results obtained in current sales, 

however, indicate that an overrun exceeding 10 per cent can not be used safely in 

stumpage appraisals. Extended for this overrun, the milling and transportation cost 
for yellow pine, log scale, is $8.041,100, or $8.84; and for larch and Douglas fir, 
$6.641,100, or $7.30. 

From study of current manufacture of similar timber in local mills and compila- 

tion of selling prices during the past two years, the average cut and selling price of 
yellow pine, by grades, are ascertained to be as follows: 

Weight in 
Grade. er cent Ol) Grade price.) average 

ae price. 

Bi selectiand betters-s-.<sct---s2oces- meaceen case ee cene a seeee eee 2 $46. 60 $0. 92 
C'select.-..---<<- - 8 34. 00 2.72 
No. 1 shop 15 24. 00 3.60 
No. 2 shop.. 20 16. 00 3. 20 
No. 3 shop 25 12.50 3.12 
No. 1 common... 20 14. 00 2. 80 
No. 2 comm on.. 5 12. 00 . 60 
IW SiC) rat (oe ee no dceeopacthoucenconsanséocooocemtiosoesociS Scaars 5 10. 00 - 50 

NOY IG ee ee a a ES Sassen oss oericsco =s084 100 Jneeeeeeeeeee 17. 46 

The average cut and selling price of western larch and Douglas fir, by grades, have 
been similarly ascertained to be approximately as follows: 

Weight in 
Grade. Beno of |Grade price.| average 

5 price. 

Hinished stock, Mooring, OC: -- 22 a= ene oan aa eames cae’ 6 $16.00 30.96 
No. 2common..........-.. ma asioas 54 12.00 6.48 
INGHS | COMMMODS santos eee oes cre nines ea ee me ala ear ee tame ia 40 10.00 4.00 

Motalecacese dese. 3. eee ween SR Moeiee ete ee 100|| eee 11.44 

Extended by 10 per cent overrun, the average selling prices, log scale, are: 
For yellow pine, $17.461,100, or $19.21. To this should be added $0.30, the net 

return per thousand feet log scale from the sale of slabwood (0.5 cord per thousand at 

$0.60). 
For larch and Douglas fir, $11.441,100, or $12.58. 
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The stumpage rates may now be calculated as follows: 

For yellow pine: 
PAC OPA OP TRE MITES DTCC see claret tae mata arafaeieitei= mie paliniers are san elclcieio a nyerni=ie $19. 51 

D)epimree WO dAb or ods osocdsgcmobe 16 bo 5070Sacd 45s eincepoesoceses $1. 02 
TED) T= aap oaoseca ASCO BeBe He Eons BARBED OO GoC OOo OG Sr oer oo che aSecoee 2. 42 

Tha EMS 3 sooo coe AeaueSEn ood aHuppuonra 2aep aeeee sacs eeor 3. 68 
Manufacture and transportation............-.--------------------- 8. 84 

Rail ees Seen pee aces neene Boe ane oh do ee Ee aaa at Sep smeptcess 15. 96 
Ib billemevers! soy Teen OPE SL PO eee cae 542 5 3a cop seo naO eC U COB aac os Sear ae 3.55 

For larch and Douglas fir: 
JARED GUN CSL se See seen Gone See Espn Sook boece nadoe tenet ames 12. 58 
ID eypmacnsilOil ss aaeetede nce dos pe ba deaen SaDUS SRS ebeeeensncossces 1. 02 
JPRilts ae beeacaSaoses AaSe a ESO ONUL aoetEe ie DOS SEee cone anseeoee 2. 42 
ILO NS .c.ancay Jeeek peed Sop aa URE nbede sabbarbods shcneesaedce 3. 68 
fanntacture and transportation. s-=--- 22-02 ssn omnia nse i= Hm ae ATeSO) 

TOE Sonoda QoS HOSD otde Sap Aen Seer EBSD SCOS Sr tne Speen arcana 14, 42 

ID Yen SUE LES SSSESB HOS Be Spode ne ne SOE ea Be ape anon oeunesceDesooceS 1. 84 

Establishing the minimum rate of 50 cents per thousand feet for larch and Douglas 

fir, the total deficit of $2.34 on these species may be distributed on the pine stumpage 
as follows: 
Twenty per cent of $2.34 is $0.47, the amount to be taken up by the stumpage price 

of pine. 
Eighty per cent of $3.55 is $2.84, the average stumpage rate which must carry this 

deficit. a a4= 80.165, to be deducted from each dollar of stumpage value of yellow 

pine. 
The final stumpage rates are thus: For yellow pine, $2.97 per thousand feet; for 

larch and Douglas fir, $0.50 per thousand feet. 
Prorating the annual charge for depreciation and profit on net value instead of 

quantity, in accordance with the principles discussed on page 44, stumpage prices by 

species are obtained as follows: 
Deducting operating costs only from average selling prices, the margin is: For 

yellow pine, $6.99 per thousand feet, log scale; for larch and fir, $1.60 per thousand 

feet, log scale. 
With a yearly cut of 6,400,000 feet of pine and 1,600,000 feet of larch and fir, the total 

margin is $47,296. The sumof yearly depreciation and profit is $27,541. Dividing the 
latter figure by the former, it is ascertained that each dcllar of margin must pay $0.582 

toward depreciation and profit. On yellow pine, therefore, these charges amount to 
$4.07 per thousand feet, leaving $2.92 for stumpage. On larch and fir, they amount 

to $0.93 per thousand feet, leaving $0.67 forstumpage. The average price is the same 
as that obtained under the first computation. The second method is to be preferred 
as more logical and less arbitrary. 

3. A LARGE OPERATION IN THE IDAHO PANHANDLE. 

This chance is estimated to cut, under Service methods of marking, 600,000,000 feet 

in a 20-year operation. The timber consists of the following species: 

Per cent. Per cent. 

White pine..... A fata ES Sasa ee 27 | Western larch and Douglas fir.....-. 33 
VOOM PINGS so lerra licensee eee 4 | Western red cedar.......-...-..-.- 25 
ed repolespine: 2:8 s22 os 2. HES MG Winite shins os Zot aces cota else 7 
Engelmann spruce.......-......--.- 3 
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The chance is exceptionally adapted to railroad logging. From a central point, 
where the system of logging spurs would logically begin, the most practicable route to 

the nearest railroad connections requires 32 miles of track. The first 20 miles of this 

distance taps a region of extensive agricultural resources. Behind it lies a heavily 

timbered belt which contains upward of 6,000,000,000 feet. There is little doubt that 

permanent traffic in timber and agricultural products will maintain this portion of the 

railroad as a common carrier, and that considerable freight outside of the National 

Forest sale will contribute to its support from the outset. 
The cost of this portion of the railroad is estimated at $20,000 a mile. Two-fifths of 

the total expenditure of $400,000 will be made two years, and three-fifths one year in 

advance of the beginning of the operation. Including interest on these amounts, for 
two and one years, respectively, at 6 per cent, the initial investment is computed as 

$433,600. This investment does not depreciate, but with adequate charges for main- 

tenance remains intact throughout the operation. The permanent traffic then avail- 

able will give it a residual value equal to the first cost. 
In the stumpage appraisal this tap-line railroad may be treated in either of two ways. 

First, it may be handled as an integral part of the operation, like other investments. 

In that case, because of its permanency and low risk, a return of 10 per cent annually 
is believed to be equitable. It is but fair, furthermore, to charge a portion of this re- 

turn to the outside traffic available for the road. It is the appraiser’s judgment that 

such outside traflic during the sale period as a whole should net $25,000 a year over and 

above its proportionate share of the cost of rolling stock, operation, and maintenance. 
This leaves $18,360 as the annual charge for profit on the tap line to be borne by the 

National Forest stumpage, in addition to its portion of the cost of operation, main- 

tenance, and rolling stock. 

Second, the tap line may be regarded as an independent business enterprise. In this 

case its only relation to the timber sale is as a common carrier which will transport 

the product ona freight-tariff basis. A freight-tariff, under this assumption, is thus sub- 

stantiated for the combined charges for rolling stock, operation, maintenance, and 

profit under the first assumption. In comparison with other railroads making similar 
hauls, the freight rate is figured at 55 cents per thousand feet of logs, log cars being fur- 
nished and maintained by the shipper. 

The remaining 12 miles of railroad will be a logging road primarily, but will tap 
fully as much private as Government timber. From careful study of the location and 
ownership of this timber, it is concluded that to prorate the cost of the logging railroad 
three-fifths to the National Forest chance and two-fifths to adjacent private stumpage 
will be safe and equitable. The cost of this main logging road, or feeder, including 
steel, is put at $6,000 per mile. The initial investment, $43,200 of which is to be car- 
ried by the Government timber, will be fully depreciated during the 20-year period 
allowed for the operation. The average investment in the feeder should return the 
same profit allowed for the capital used in the operation as a whole. 

The best location for a manufacturing plant is 92 miles from the chance, at a good- 

sized valley town. The low elevation, making conditions for seasoning lumber and 

continuous operation of the mill much more favorable, and better facilities for railroad 

shipments more than offset the distance from the timber. This location will require 
a log haul of 60 miles from the end of the tap line over an existing railroad, at a quoted 
charge of 80 cents per thousand feet log scale with cars furnished by the shipper. 

The manufacturing site is estimated to cost $25,000. This will be a permanent in- 
vestment, in a rapidly growing town, subject to no risk and with every prospect of 

appreciation in value. As in the case of the tap line, therefore, no depreciation wil] 
be figured and a return of 10 per cent throughout the life of the sale will be adequate. 
With an annual cut of 30,000,000 feet, this will amount to approximately 8 cents per 
thousand feet, log scale. The plant itself, a double-band sawmill and planing mill, 

will cost $255,000. The location is one of the most permanent to be found anywhere 
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in the West, in a large valley whose drainage contains upward of 30,000,000,000 feet 

of virgin timber. It can be fairly assumed, therefore, that the plant will have a life 

of at least 30 years, or a residual value at the end of the present operation of $85,000. 

The tract will be logged by railroad spurs extending from the end of the feeder up 

each of its three main watersheds. Three miles of main logging spur will develop the 
first watershed, which will furnish about four years’ cut at 30,000,000 feet of logs an- 

nually. Three miles of main spur must then be constructed to the junction of the sec- 

ond and third watersheds, each of which will furnish about eight years’ supply of logs. 

An extension of the main spur 9 miles up each of these streams will be necessary. 

Approximately 58 miles of branch spurs will be required on the three watersheds. 

These branches can, however, be operated with 8 miles of steel in continuous use. 

The logging will require, therefore, 3 miles of steel for the main logging spurs during 
the first four years, thereafter 12 miles; and 8 miles of steel for the branch spurs through- 

out the entire sale. Seventeen and one-half per cent of the timber, on agricultural 

lands which are to be cut clean, will be logged by steam machinery. The rest will be 

logged with horses. Woods improvements will consist of trail chutes and a few short 

pieces of flume. 
The investments required in the operation, aside from the tap line and mill site, are 

summarized in the following table: 

Summary of Investments. 

| | 

| Average 
Teara Initial in- | Number of Gana Residual | _ profit- 

5 | vestment. | years used. pee value. bearing in- 
| | s vestment. 

Manufacturing plant..................--.. $255, 000 20 $8, 500 $85, 000 $174, 250 
Main logging railroad ....-................. 43, 200 20 2ST GO| Conner eeoees 22,680 
Main logging spurs: ! | 

3 miles steel, at $3,090........-..-. poe , 270. | 20 463), sro ncroseeee 4,866 
3 miles grading, at $1,500 . .4,500 | 4 225 = 562 
9 miles stee], at $3,090. ..... 27,810 16 1,112 5,562 13,905 
3 miles grading, at $1,600... A 4,800 16 240 2,040 
9 miles grading at $1,600....- : 14,400 8 720 3, 240 
9 miles grading, at $1,500. ... , 13, 500 8 675 3,037 
Switchilayouts 29... --- 25... .-222..-.. | 1,000 20 50 525 

Branch logging spurs: | 
8 miles steel, at $2,300..........-....... 18,400 | 20 9208 | soseeras teen 9,660 
58 miles grading, at $1,200... 69,600 | 2 35480 eee eee 5,220 

Logging and railroad equipment:3 
4 donkey engines, at $7,500............. 1 30,000 10 1500) | Ses eaetatoe 8,250 
120 sets teams and outfits with woods | 
ROOMNAL SOO Leerieeen neces hoses -| 84,000 5 4,200 |.. 12,600 

7 locomotives, at $12,000 4. . | 84,000 10 4,200 |.. 23,100 
300 log cars, at $500 %... 150,000 10 7,500 | 41, 250 
6 log jammers, at $5,000...... : 30, 000 10 1,500 8, 250 

Miscellaneous equipment: | 
Portable railroad camps §...........-.- 6,000 10 1,650 
TOPICAMPS iscse= soscie a= =o 2 9,000 | 74 1,125 

Railroad shop and equipment... 2,000 20 | 1,050 
Working capital § 220,000 | 20) Wace eee 220,000 220,000 

(DOTA Pe merase niin) cnet ais ai= s'- | 1,076,480 |....-.-.---. | 38, 295 310, 562 557,260 

1 All items for railroad steel and iron are depreciated at 5 per cent annually. 
2 Two years is the average period of use of each spur grade. 
’ The initial investments include replacements throughout the life of the sale. Logging machinery, 

locomotives, and rolling stock depreciate completely in 10 years; hence double the average stock in use at 
any given time is figured. ‘Teams and tools depreciate completely in 5 years; hence four times the average 
stock is provided for. 

4 Three locomotives will be sufficient for the first 10 years; for the last 10 years four will be needed. 
5 This is based upon log transportation for the entire distance over tap line and present railroad to the 

manufacturing plant, reapers 150 cars in continuous use. 
6 Two complete sets, at $3,000 each and each lasting 10 years, are provided for. 
7 Your years is the average period of use of the log camps. 
§ The working capital is arrived at as follows: It is estimated that an average yard stock equivalent to 

about one-third of the annual cut must be kept on hand. This has a cost value, excluding depreciation 
and profit and including an assumed average stumpage price of $1.50, of $12.99 per thousand feet log scale 
(taking the lower schedule of costs, p. 59). It is also figured that an average supply of 3,000,000 feet of logs 
should be kept ahead of cutting at the mill, and 2,000,000 feet of logs ahead o railroading in the woods. 
The cost value of the former is $7.59, and of the latter, $5.03. Stumpage at $1.50 is included in each case. 
Accounts receivable are estimated at $32,475. This is equivalent to one month’s sales, 2,500,000 feet, at a 
cost value of $12.99. While many sales will be made on 60-day payments, it is believed that they will be 
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This operation involves the development of a manufacturing and logging industry 

in an entirely new region and the exploitation of a chance now wholly inaccessible. 
Risks beyond the ordinary are involved in: 

1. Climatic conditions, no large operations or extensive construction work having 
been conducted heretofore in these mountains. 

2. Acquisition of additional timber to carry two-fifths of the investment in the main 
logging railroad. 

3. Working out successfully the main transportation problem which involves (1) 

satisfactory traffic and log haul agreements with an established common carrier, and 

(2) enlisting other capital to construct the tap line or developing outside traffic to 
carry the tap line if built as part of the lumbering plant. 

Under these conditions a return of 20 per cent annually on the invested capital is 
deemed equitable and necessary to place the chance upon the market. 

With an average investment of $557,260, the annual charge for profit is thus $111,452; 

or, on an annual cut of 30,000,000 feet, $3.68 per 1,000 feet. The annual charge for 

depreciation is $1.27 per 1,000 feet. 
The logging costs are summarized as follows: 

Stump to upper terminus of tap line. 

Item. Cc. M. a. Te R. Total. 

Kellingiand bucking Mert <2 ee. sacecc ace sootoee meee SONZON Sosa a s|seosccns|seneceoe|soeecees $0.70 
Swamping, skidding, yarding, and landing!.. eH Mee HBO |Bease eciaere | cisyatecs ee Ce sistance | eerste 1.55 
Brushidisposalis Paccces aciise ow sae ee ence Jul Bes : b 55 
Girdling defective white fir?................ oscthes 3 02 
MiOadin pre ao seeiae tae asec ooescemetes a beesoac| ha . 21 
Current improvements 3 -20 
Railway operation... 36 
Maintenance, logging ll 
Railway maintenance se santoe : : .27 
Maintenance of rolling stock.............-.-.- sececaor 5 2 ee -10 
Oil burning, 60 days annually.................. Be anaaee “i -12 
Maxesiand| Instance. ~\se sce = see ecsneweess oe R 15 
Administration and foremen................-.-.000+- 40 

MO Gall eee \etcmteeierstalsttsiacte state ioiealesias senescence 4.74 

1 Based upon 173 per cent power logging at $1.22 and 823 percent horse logging at $1.63. 
2 his is a special silvicultural requirement proposed for the sale area. J . 
3 “his sharge covers trail chutes, flumes, landings, and other current improvements aside from railroad 

grades, which are provided for under fixed investments. 

The cost of manufacture and sales, exclusive of depreciation, has been averaged 

for a number of large mills in the Inland Empire similar to the proposed plant at 
$4.50 per thousand feet lumber tally. Mill scale studies conducted at these plants 

indicate that 20 per cent is a conservative figure for overrun under Forest Service 

scaling in this class of timber. The milling charge per thousand feet log scale is 

thus $4.50 1,200, or $5.40. 

offset by an ejuivalent amount of cash business. The average outstanding deposit for stumpage is put at 
$5,000; and the average amount required as a margin to meet contingencies at $20,000. These items are 
then: 

10;000;000ifeetiof yard stock, alt $12:99. eo nooo eee neice or emaenenseeesnee $129, 900 
3,000,000 feet oflogs'at mill ati$7250= Saste onoe seen eee e mee eo cea ccm es eeet eae meee 22,770 
2,000,000 feet of logs on landings, at $5.03 z 10,060 
Accounts recei ‘able: 35-0: tee eS 5 32,475 
Running deposit on stumpage Aho & 5,000 
Contingencies os sccise ais ocak ice cio ela eee ee er ee ee a eee eee 20,000 

TRO CAS Sats eaten sore me wae ape eee a niet Cea ee oat eeralenaee ate ts elated eet 220, 205 

This may be chec'red from the total yearly operating cost and frequency of turn. The cost of the year’s 
cut, e<clusi eof depreciation and profit, is $389,700 (30,000,000 at $12.99). This would indicate an average 
turn of about seven months—which is liberal but not excessive for a large operation of this nature. 
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lf the appraisal is based upon the assumption that the tap line can be constructed 
practically as a common carrier independent of the lumbering operation, the only 

other charges to be taken into account are for freight on logs to the manufacturing 

plant, aggregating $1.35 per thousand feet log scale. 
If it is assumed that the tap line must be built by the lumbering company as part 

of the operation, under the conditions above stated, additional charges are necessary, 

as follows: 

Profit on portion of tap line investment !..-...--.--.--..-------- $0. 61 

Depreciation of additional rolling stock required ?........-.----- . 08 

Profit on average investment in additional rolling stock *.......-.- 09 
Imma eeMe)a As 5 5 o- SSacode oo eeeeesas soobe se eseccoseraaoeee 25 
Haul yreuya ALLEL COL a eter ialale as sta alas ie mini een ate nleyeioeyeiniecs aymlm sscs= .10 
Maintenance of additional rolling stock...............-.-------- 04 

TOIL Se Sess Ses SES BO Oro abo oo bre > Or coe OnE Ero neeaece nea 

The charge for log freight from the end of this tap line to the mill is $80 per M feet 

in any event. 
Profit and production cost, exclusive of stumpage price, may then be sum- 

marized as follows: 

rH _,| With tap line Vith A 
y a ae ee as independ- 

operation. SRC Ayn carrier, 

Return on investment in mill site $0.08 $0.08 
Profi pe ee te rates eee eee ae 3.68 3.68 
Depreciation. af 1.27 1.27 
Logging costs. 4.74 4.74 
Milling costs 5.40 5.40 
Tap-line transportation.......... 1.17 55 
Main-line transportation 80 .80 

PRO bell Beste eh e inets eset ane ei fone oe iain inl wsininis eaten see nics'enineinieiaete 17.14 16.52 

Where different methods of handling the main transportation problem should be 

considered, as is frequently the case in inaccessible chances, it is desirable for the 
appraiser to present the cost data under each. In this instance the choice obviously 

lies between a more and a less conservative policy as to whether the sale of National 
Forest stumpage should await the general economic development of the region or 

whether the Government timber should itself carry the principal burden of such 

development. Ordinarily the more conservative policy will be followed under such 

conditions. Stumpage prices will be based, therefore, upon the lower schedule of 

costs. 

The average lumber value of the white-pine timber on the tract has been deter- 

mined from three tables, which follow. The first gives, for sound timber, the aver- 

age value by grades of stumpage of varying size, as indicated by the number of logs 

per thousand feet. 

1 318,360 prorated annually over 30,000,000 feet. (See p. 56.) 

2 The additional equipment required is 2 engines in current use. Their depreciation, at 10 per cent 

annually, and average investment are figured as $2,400 and $13,200, respectively. Profit on the latter 

figure is allowed at 20 per cent. 
4 These are the estimated proportions of the total costs of operation and maintenance chargeable to the 

timber. (See p. 56.) 
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SOUND WHITE PINE. 

APPRAISING STUMPAGE ON NATIONAL FORESTS. 

Logs per thousand. 

Grade 18 6 | 3 
Grade. value per 

thousand. rz mon 
Propor- Propor- Propor- Per cent A Per cent F Per cent + 
tional tional tional 

Ofgrade. | value, | ferade. | value, | Ofsrade. | value, 

(Biselect=sems-ecsce ene $45.00 0.14 $0. 06 1.57 $0.71 12. 26 $5. 52 
C'select (22. - 55. 38. 00 1.97 15 6.10 2.32 12. 67 4.81 
D select .....--- 27.00 3.72 1.00 8. 88 2.40 9. 29 2.51 
Shopeececre-n-=- 20. 00 +43 -09 7.91 1.58 24. 41 4.88 
No. 1 common... 25.00 47.20 11.80 29.92 | 7.48 15.19 3.80 
No. 2 common..... 21.00 21.73 4.56 18. 40 3. 86 9.09 1.91 
No. 3 common..... 15.00 21.03 3.15 22.18 3.33 14.97 2.25 
No. 4 common....- 11.00 3. 66 -40 4.85 | 53 2.07 -23 
No. 5 common.........-.- 6.00 12 -O1 -19 O01 05)| Sessceeeee 

MNotalisscssetssesealsesess cee 100 21. 82 100 | 22. 22 100 25.91 
| 

The second table gives similar data for defective white pine. 

DEFECTIVE WHITE PINE. 

Logs per thousand, 

Grade 15 10 4 
Grade. value per 

thousand. = = — —— 

Propor- Propor- Propor- 
Sieouee tional Ereeies tional reper tional 

* | value. : value. | value. 
| 

Biselectest.-.0s=3es~ 320 $45.00 0.91 30. 41 0. 93 $0. 42 10.94 | $4.92 
Ciselect-<22. 223-2252 38. 00 3.52 1.34 7.85 2.98 11. 60 4.41 
ID select zc. --ciseses 27.00 7.17 1.94 11.32 3. 06 11.60 3.13 
Shop ss. ccccseceaaes, 20. 00 +21 04 1.83 | «37 9, 87 1.97 
No. 1 comimon......-. 25.00 18. 23 4.56 14.12 3.53 4.68 nea lyf 
No. 2 common....... 21.00 15.38 3. 23 6.94 1.46 3.77 -79 
No. 3 common......-. 15.00 28. 24 4, 24 27.85 4.18 19. 21 2.88 
No. 4 common....-.-- 11.00 23.77 2.61 25. 28 2.78 22. 41 2.47 
No. 5 common..........-. 6.00 2.57 15 3.88 -23 5.92 36 

Ota ees actos nee -| tose seitocse 100 18.52 100 19. 01 100 22.10 

The third table sets forth the run of the white-pine stumpage on the chance, by 
size classes of sound and defective timber, respectively, with the average cut of 
grades and grade values. 

GRADES AND GRADE VALUES OF WHITE PINE. 

Propor- 
tional! 

s 

Lumber value. 
Per cent of 

White pine. log class 
in the Per 
stand. thousand. 

Slog SOUNG ee sscets his dew toes Se Soe heats eee. ee eee 24 $25.91 
6-log, sound......... 16 22. 22 
18-log, sound.........--- 20 21.82 
4-log, 28 per cent defective. 16 22.10 
10-log, 32 per cent defective... 2 12 19.01 
15-log;.32; per cent: defectives: ssa. rnc <a epee nese telesales 12 18.52 

Average value per thorsandis sic so sss cies ne enn ae ineewas| Saeele sae ceeiersmneeter 
Deducting 6 per cent depreciation in yards................--.|------------|------2ee0e- 
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The mill-run prices of the other species have been similarly determined, as follows: 

pelos pire seas cial f= Sate sts.n foresee etsla le sletel ate wissen l= fntnlmininin lal $16. 87 

Modpopulespimne tress ais s = tain araleta teeny rcleyal=\e ie raya ete neice foj='= 15. 00 
[Diaay3l (reniava jg] ao caacacpaciboso oa qebac bores seusrEeo oecgossc 14. 00 

Win) Thesdeacce so ouaods Sbodennode de Choc s Deo qmO Oe e snes adenrses 13. 00 

fharche-Dourhaspines and Cedars ce ster ee sinelte aint eteim ole oles = 12. 00 

In determining the total value of each species log scale, it is figured that in addition 

to an overrun of 20 per cent a net return of 40 cents per thousand feet will be obtained 

for white, yellow, and lodgepole pine from the manufacture of lath and a net return 

of 30 cents per thousand feet for all species from the sale of slab wood and mill waste. 

The log-scale values of the respective species are therefore: 

White pine, $20.86, extended for 20 per cent overrun........--- $25.03 

Joatla. 2h. bce 4d ease eae casas ena n sane cee eaeEned cars 40 

Slabamoodtand mill wastes a5 52 <1stees se fe teers =i cle ee eet 30 

25. 73 

Yellow pine, $16.87, extended for 20 per cent overrun...-..------ 20. 24 

JLEKNsigcie GaSe ace Odo be ade cero He DOO CA BERD COD ADORORH n Bosecn a 40 

Slabmoodsandimulltwastereeen- se etets acters sie ete eieiesn tier el 30 

20. 94 

Lodgepole pine, $15, extended for 20 per cent overrun. .-...----- 18. 00 

Leet ee aes ee eerie cet rae nee ental teroien ea ale weet cee 40 
Slab wood and mill waste .............--.-. SP ete As Rea Re 30 

18. 70 

Engelmann spruce, $14, extended for 20 per cent overrun... -.-- 16. 80 

Slabawoodrandsmilll pwastertrer scsi are rreeicleyeieiaiaety=taraictes a 30 

17. 10 

White fir, $13, extended for 20 per cent overrun.........-.----- 15. 60 

Slab wood and mill waste ......-....-- EE, HANS Tees art anor 30 

15. 90 

Larch, Douglas fir, and cedar, $12, extended for 20 per cent 

OWGwWN <- So Sac oodgh Coon onan Gapbodoeas op nUC os peeoonE aE sor 14. 40 

Slabrwoodtandimillawaste)saaeseeeiacameccel te sate eis ae 30 

14.70 

If the total charge for profit and depreciation, $5.03 per thousand feet, be pro- 

rated on the margin between operating costs and selling price of the respective species, 

in accordance with the method discussed on page 45,! the following stumpage prices 

are obtained: 

SWihite pine src e-store tees = $3.56 | Engelmann spruce........--.-.--- $1. 41 
SVellowspinetseseae see eee a aee ere 2 COMP VN be MID oat set ile yas cisebia Sho) = 1 

Modgepole|pine?s.2..-5--ce-=- 2 lOL |p Other species. + .e-et seme eee 81 

1The average margin is $6.63 (average selling price, $18.12, less the operating costs, $11.49). 

80.75 to be taken for each dollar of margin to make up profit and depreciation. With this figure 

and the difference between operating costs and the selling price of each species, the stumpage rates are 

readily derived. 
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EXAMPLES OF THE OVERTURN METHOD. 

In the three examples following the overturn method of computing profit has been 
used. 

1. SMALL SHORTLEAF-PINE OPERATIONS IN ARKANSAS. 

In this region logging is easy and readily contracted at established rates. A great 

deal of milling business is done on small capital. Current bids indicate that relatively 
low profits are satisfactory to the operators. 

The chance is estimated to contain 20,000,000 feet, to be cut in five years. The 

timber will be logged to small, portable mills for sawing; then dried in ‘‘smoke kilns” 
for several days; thence hauled to a point on a common-carrier railway at which the 

operator’s finishing plant is located. Logging conditions are very similar over the 

entire tract, but the chance is divided into five operating units, because of the differ- 
ent Jengths of haul from mill to rail. Hauling distance is the determining factor in 
fixing stumpage rates. 

Logging operations in this region are very simple, because of the rough country 

and thin, scattered stands. The timber runs from 14 to 24 (rarely 3) logs per tree and 

from 8 to 10 logs per thousand feet. It is very sound, less than 10 per cent of the logs 

showing any defect. 

Small portable sawmills, cutting from 8,000 to 16,000 feet per day and costing from 

$1,200 to $3,000 each, are set up in ‘‘hollows” or narrow valleys, where from 600,000 

to 2,000,000 feet of logs can be brought in by wagon haul. Log haul to the mill sites 

for the area as a whole seldom exceeds 3 miles, and the average haul is 14 miles. 

Logging and milling costs in the region are very uniform and easily standardized. 

Felling, bucking, and brush disposal is usually contracted at $1 per thousand feet, 

the cutters furnishing their own tools, oil, etc. Bunching logs, loading on wagons, 

and hauling to the mill is done either by contract or with the operator’s teams. Con- 
tract rates are usually $1.25 for the first quarter mile and 25 cents for each additional 

quarter mile, this price including what little road building is necessary, which may 

cost $30 per mile. A 1-mile haul thus costs $2 by contract, and an average haul of 
13 miles $2.50, four to five trips per day being made at that distance, with from 

250 to 350 feet per team. The price is so based as to allow the contractor from $3 
to $3.50 per day for himself, wagon, rigging, and two mules; hence it is not certain 

that the cost of contracting can be reduced if the operator logs his own timber. 

Nine or ten men are employed at the sawmill, cutting as many thousand feet a day. 

As an average for 5 miles examined cutting from six to sixteen thousand feet per 

day, wages aggregate $1.50 per thousand feet. This includes piling in the smoke 
kilns, where most of the lumber stays about a week before hauling. 

Lumber is cut a little scant, so that 2-inch lumber when seasoned measures 1} 

inches and inch stock about thirteen-sixteenths. On account of the long lumber 

haul, No. 3 common boards are not saved, but burned with the slabs and edgings. 

Under these conditions the cut of No. 2 and better grades was found to overrun log 
scale by 5 to 10 per cent, but this overrun is almost wholly lost by shrinkage at the 
planer. 
Lumber is hauled to rail by contract, at $2 for a 7 to 8 mile haul, $3 for an 11 or 

12 mile haul, $3.50 for a 14-mile haul, and $4 for an 18-mile haul. The roads are 

hilly, but otherwise fairly good except in wet weather. A team will haul 900 to 
1,100 feet of half-dried lumber 12 miles and return in a day. 
The investments required to cut this body of 20,000,000 feet in five years may 

be tabulated as follows: 
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Average whe Number Annual < i 
Initial 5 Residual profit- 

Item. investment,| Of years | deprecia- value. bearing 
used. OD: investment. 

Moving andsetting up mill, 10 sets, at oe 33,000 1 $600) ooo eee see $600 
Logging roads, 100 miles, at $30 A 3,000 1 600: Peer et ees 600 
Logging teams, 15, at S{00 ena 6,000 5 900 $1,500 4,200 
Wagons and harness, 15 outfits, at $10 4 1,500 5 225 375 1,050 
Sawmills, 2, at $3, 000 2 a 6,000 5 420 3,900 5, 160 
Planer and dry kilns 2 é 8,000 5 560 5, 200 6, 880 
RUEAUESIALE)s oo. cess se sacsae ee oon 4 2,000 SU |bevacessenes 2,000 2,000 
Working capitals. <5. ano. saeane-e 4,500 Bit Bosse cyanea 4,500 4,500 

Mista ener oak ok eee Roe GOT) | a Ra 3,305 17,475 24,990 

1 Depreciated at 15 per cent annually. 
2 Depreciated at 7 per cent annually. 
8 Exclusive of residence, store, and small farms, which are self-sustaining. 
4 Consists of lumber at planer, $3,000, and lumber at sawmills, $1,500. Otherwise the turn is sufficiently 

quick to pay operating costs directly from sales of the product. 

Nortr.—One year is taken as the average period of use of the money reguired for mill sets and logging 
roads. 

The production costs, figuring an annual cut of 4,000,000 feet, are: 

Mepreciattony (hs; 00-s-4, OO0!000)- = 22 = sice cin tee am okie wie nya sein stewie eine ee $0. 83 

Felling, bucking, and brush disposal, contract price......-..--.------------ 1.00 
Team maintenance and labor, bunching and hauling to mill..............-. 2. 00 

Siig LUTE oo) eo tea aA Gene ke Meee or Hathe Cake At See Ee eee hte A meee 1. 50 

Laber at kiln and planer (labor of 15 men, $26.25, to plane, run through dry 

kalnpranduloadssproratedueny20; 000). piscae.= ce asiay srk Sere iwieye amin a trpasee oes IBY 
Taxes and insurance (annual amounts—$400 and $500, respectively). ..-...- . 224 
(EE y BH gE EE go eH STEERS oC A 8 ALE a APES OO ae ORI Bee | 

(The total annual amounts are: Supplies and repairs, $450; superintendent, 
$1,200; bookkeeper, $900; general office expenses, $390.) 

Total production cost, exclusive of stumpage and lumber haul. .....-.. 7.61 

The average cost of the lumber haul, from planer to rail, 1s $3 per thousand feet. 
The net price of the lumber at the shipping point has averaged $16 per thousand feet 
for the past 15 months. The profit on overturn is put at 23 per cent, which corre- 
sponds with the general returns from such operations in the region. The average 
stumpage price is thus $16—$10.61—$1.23 ($10.61), or $2.95. This gives the operator 
a profit of $2.44 per thousand feet, or a gross annual return of $9,760. It is equivalent 
to a return of 39 per cent on the average investment. 

The stumpage price may be adjusted approximately between the several units in 
the chance, to provide for variations in the cost of lumber haul, as follows: 

Item. Unit A. Unit B. Unit C. Unit D. Unit E. 

Logging and milling costs...............-.- | $7. 61 $7. 61 $7.61 $7. 61 $7. 61 
Lumber haul é 3.50 3.50 2.50 3.75 2.50 
Er Ofitemp ese ee ee ee 2. 44 2.44 2.44 2.44 2.44 

Costs exclusive of stumpage........- 13.55 13. 55 12.55 13. 80 12.55 
Lumber selling price.............--.... a4 16. 00 16. 00 16. 00 16. 00 16. 00 
Biiimpage pricar: tet Bees: ss es te | 2.45 2.45 3. 45 2.20 3.45 

2. A LOGGER’S SALE IN NORTHERN MONTANA. 

A chance on a drivable stream tributary to the Kootenai River contains 14,000,000 
E « rn 

feet, running 76 per cent yellow pine, 16 per cent western larch, and 8 per cent Dougias 
fir. The timber averages from three to four logs to the tree and eight logs to the thou- 
sand feet. The season of high water is short and no satisfactory drive can be handled 
without cleanmg about 6 mules of stream bed and constructing two splash dams. The 
stream has never been driven before. With these improvements, it will be practicable 
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to drive from two to four milion feet annually 6 miles to the Kootenai River. The 
operation will, therefore, extend over four logging seasons. 

About one-fourth of the timber can be skidded directly from the stump to the land- 
ings. Another fourth can be drayed to the creek over an average distance of 14 miles. 
Where topography is suitable, logs will be skidded short distances to chutes and han- 

dled through them to the creek. Approximately 30 per cent of the timber will be 
logged in this way. The rest, on account of uphill slopes, must be loaded on sleds 
and hauled to the landings. 

The following investments will be required: 

ah Number | Annual q Average 
Initial 7 Residual profit- 

Ttem. investment. oljiears depuecie value. bearing 
: : investment. 

Set of camps for 30 men............---.... $1,500.00 | 4 $375. 00 $937. 50 
3 miles of dray road, at $400... d 1,200.00 | 2 300.00 |... 450.00 
1,000 rods of chute, at $2.50. 2,500.00 2 625. 00 937. 50 
2 splash dams, at $1,000. ... 2,000.00 4 500. 00 1,250.00 
Cleaning 6 miles of stream. 1.500. 00 4 375. 00 937. 50 
Construction of landings. 500. 00 2 125.00 187.50 
Teams, sleds, drays, and woods tools .....- 5,000.00 | 4 500.00} $3,000.00 4,250.00 
WiorkinFicapitalue sen e.meseeeemen cence 8,000. 00 AAG eRe ards 8,000. 00 8,000.00 

DO Gal orfaye pyuin ec ecsserste teess hope Hee aoe 225200500) Seieertielela 2,800.00} 11,000.00 16,950. 00 

1 The logging season covers 5 months, from Nov.1to Apr.1. Logging costs, exclusive of breaking rollways 
and driving, total $3.02, and the stumpage price is assumed to be $2. The average cut is 700,000 feet of logs 
per month, involving a cost for stumpage and logging of $3,514. It is figured that sufficient capital must be 
furnished to run the camp 2 months, or $7,028, with a margin of $1,000 for contingencies. The logs are 
delivered in Kootenai River and paid for in May. Driving charges and logging costs for the last 3 months 
of the season can usually be carried on the operator’s books until the logs are sold. Often, indeed, contracts 
are made under which part payment is advanced on the scale of the logs in rollways. 

Logging costs are summarized as follows: 
Depreciation of fixed investments ($2,800+-3,500,000)......--..-- $0. 80 
Hellinvrandveutiing ibysecontractesseeaeeeer meee see eee .70 
Swamiping Ass Sse aa eee ete ieee ee ee ates 40 
Brughidisposalack Sictinee feel case aeee ear evan se eee 25 
Slod dings) 26 toa eee eee aepee as cote eae cect es see eae 45 
Chutinevdrayanpsandithaullimgssessese- 4-2 ee e- ee = eens -40 
Mote tteaIMs s<12. shicoels we ois cheat seek core cee Rae Lee eee 03 
Horse feed). ine .asccec asst iat Be tas se OS eee ae .15 
Blacksmithingiandirepairstese. resem ee eee eee eae 14 
Deckingin roll weyers. sft -< wesienoe ate sesloastots a aes 30 
Breakin oiroll ways sec acecteeer et eee cite eis 2 ee 15 
Drnivineatow Kootenai Eyl ere ase ae eee 2) eee eee eee . 30 
General expense) clerk, ete: =... </..2 si. sores nisetta tee ee een . 20 

Potalef us. oe Secwrte sane eos ecle oe side Sete eeeinerwiocis seine lence 4.27 

The current log price for mixed runs of these species on Kootenai River is $7.50 ! 
per thousand feet. The cost of driving downstream 25 miles to a large going mill, 
which forms the only available market, and booming is $1 per thousand feet. The 
standard manufacturing cost at this plant, including depreciation on mill and equip- 
ment, is $5 per thousand feet, lumber tally. The normal overrun in this timber is 
20 per cent. This is reduced, however, by loss in driving and storage, to 12 per cent. 

The average mill-run lumber selling prices are $15 for yellow pine and $12 for larch 
and Douglas fir, or for the chance: 

Yellow pimes 76 per cent, at Bl6 5.6 < -cee 2  e  e r eeee 
Larch and fir, 24 per cent, at $12 

Acveragel prices seme esa wee se sees eee eee 14. 28 

1In this instance, however, the manufacturers furnish a part of the capital required by the loggers, 

which has the effect of an increase in the log price. ' 
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Fifteen per cent profit on overturn is equitable for the cost of the main river drive 

and of manufacturing. Aside from loss in driving, the risk, at this large, well- 

developed plant, is comparatively slight. On the other hand, a profit of 35 per cent 

on overturn is deemed but fair to the logger, whose entire success depends upon the 

development and use of a stream hitherto undriven. 
Using the overturn formula which provides separate rates of profit for logging and 

manufacturing, the stumpage price is determined as follows: 

X=$15.99 ! $4.27 —.35($4.27) —$1 —$5.60'—.15($1+ $5.60). 

I= nee 64. 

The logger’s profit, as thus computed, is 35 per cent of $4.27, or $1.49. The manu- 

facturer’s profit is 99 cents. 
At the prevailing log market the logger’s profit would be $7.50 —(4.27+-2.64), or 59 

cents, a rate on the overturn of 14 per cent. This indicates that the appraisal is high 
for the log market but equitable for the lumber market, allowing a total profit of $2.48. 

The latter should govern the appraisal. 
This operation is typical of small sales to loggers who sell their cut to large going 

mills. As in this instance, the log market is usually an unsafe basis for appraisal. 

Investments are small as a rule, particularly where stream driving is employed. 
Twenty-five per cent return on the average investment in this operation, using a high 

rate on account of the risks involved, would yield a profit of $1.21 per thousand feet. 

Rarely will a straight investment return at the usual rates give an adequate logger’s 

profit in such cases. Ifa return of 25 per cent on the average investment were supple- 

mented by a supervisory charge for the personal services of the contractor, however, 
no such charge being included in the operating costs, a practicable margin would be 

afforded. In this instance the greater part of eight months each year is spent by the 

purchaser on the logging operation. A salary of $150 per month as foreman would 
add $1,200 a year, or 34 cents per thousand feet, to the returns from the enterprise. 

The total return thus realized, $1.55, would make the sale a good logging proposition, 

The alternative method of determining profit on manufacturing in sales of this char- 
acter is as a percentage of the average investment in the milling plant and working 

capital required to run it, prorated over its total annual cut. The average milling 
investment in the case discussed may be put at $275,000, with an average yearly cut, 
log scale, of 30,000,000 board feet. A return of 124 per cent on this mill investment 

may be regarded as equitable. This calls for an annual sum for profit of $34,375, or 

$1.14 per thousand feet of logs manufactured. In lieu of this figure, a standardized 

milling profit, found by experience to be generally applicable throughout the region, 

might be used. 

3. A SALE OF TIE AND MINING TIMBER IN WYOMING. 

A chance containing 60,000,000 feet of lodgepole pine is to be cut out in five years. 
Its products, with their average selling prices delivered at the railroad, are as follows: 

; Per cent Average Product. Amount. Ghatand: price. 

Hewn railroad ties. Sessa 518,400 pieces......---- 27 2 $0.57 
Sawed ties......... Selle 036, 800 pieces.....-.- 54 - 60 
Mine props..-.... *{| 720,000 plecess. 3:22 2% 12 30 
Libba ere ee saga ace becar (ce sseemese-cansanoces= sore SnooS 4,200 000 feet.......... 7 18.00 

1 Selling price and milling cost are extended for 12 per cent overrun. 
290 pet cent standard, at $0.60; 10 per cent seconds, at $0.30. 
3 Side | imber only made in cutting sawed ties, 

60813—14——5 
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The operation of the chance will require the construction of 27 miles of flume from 
the timber to a river in the main valley below the mountains, down which the ties 
and other products will be driven to a small storage and loading yard at the railroad. 
A dam must be built to form a storage reservoir on the sale area, into which the timber 

is delivered by branch flumes, and two additional dams to control the supply of water 
for the reservoir and flumes. A sawmill with a daily capacity of 50,000 feet will be 
built at the outlet of the reservoir to slab or saw the larger logs into ties with a small 
by-product of side lumber. 
An old freight road running near the chance must be repaired and 12 miles of addi- 

tional road built to reach all of the camp sites; 35 miles of telephone line are required, 
paralleling the flume, to connect the sawmill, headquarters camp, and flume camps 

with the office at the railroad. Unloading ground and storage yards at the latter point 

must be purchased at a cost of approximately $1,000; and $1,200 expended for a boom 

in the river and a jack-chain system to land the ties and other timbers in the yards. 
Office buildings will, however, be rented. Horse skidding and sled hauling to the 
reservoir or branch flumes will be employed exclusively. 

The commissary and store which will be maintained at the headquarters camp are 
not included in the appraisal. (See p. 13.) This enterprise, including the construc- 
tion of the buildings used, the furnishing and hauling of supplies, and the employment 

of a cook and storekeeper, is regarded as distinct from the timber sale. The seasons 
for various parts of the operation are: 

Cutting, June 1 to January 31, eight months. 

Skidding, July 1 to February 28, eight months. 
Hauling, November 15 to March 15, four months. 

Milling, May 15 to October 15, five months. 

Fluminog, May 15 to October 15, five months. 

The investments necessary will be tabulated in the usual form. 

Average Number Annual 
Initial 5 Residual profit- Item. . of years deprecia- 

investment. : value. bearing used. tion. investment. 

27 miles of flume, at $2,500. ................ $67,500 5 $13,500 |........-... $40,500 
Main reservoir dam....... an 2,000 5 4002 |) eae eee see 1,200 
2 side dams, at $1,000... .. 2, 000 5 400) Been eee 1,200 
35 miles of telephone, at $3 1,050 6 A210) oo eee 630 
Bawmille)sie-s-c.-ecesene 20, 000 5 2,000 $10, 000 16,000 
Repairs on freight road... 5, 000 5 1000) Bias eetscerner) 3,000 
12 miles of new road, at $300... .. Rae 3, 600 14] (UN Rese aas 1,800 
‘Headquarters camp, stables, etc........... 2,000 5 4005/5588 ee 1,200 
Wioodsicampsi(4/sets)-o- ase cee see oeeoncece 2,000 13 400) <<. \.sseee 800 
GOiteams; ati $3500 522 boosie sce cecen cee sce ee 21, 000 5 3, 000 6, 000 15,000 
40 sets draft harness, at $60............-... 2,400 5 320 800 1,760 
35 sets skidding harness, at $17.15 600 5 80 200 
30 logging sleds, at $70. . Se 2,100 5 210 1,050 1,680 
10 wagons, at $125...... 1, 250 5 100 750 1,050 
Axes, saws, peavies, cha 3, 000 5 360 1, 200 2, 280 
Landing ground aes oer 1,000 (| haapp=taceeas 1,000 1,000 
Landing equipment joc ces scesceccsce ee ses 1,200 5 160 400 0 
Wiorking/capitalaeeccowsssectesceeneeteeaes 102, 000 {th Saspenoe asses 102, 000 102, 000 

Motel cametsssnececesa ce ceeeaacer sel 23957001 | emer <i fatas 23, 260 123, 400 192, 420 

1 Each of the woods camps and branch roads to them will be in use but part of the total operation. 
2 The calculation of working capital is given in detail on p. 68. 
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The operating costs for the various products are estimated as follows: 

Hewn ties, | Sawed ties, Mine props,| _LU™ber, 
Item. per piece. | per piece. | per piece.” per i00 

aes | ats 
Felling, bucking, hewing, etc.........-.....-.-.-.------ $0. 122 $0. 031 30. 030 $1.00 
Brush disposal and cutting defective timber............ - 030 - 024 - 010 -75 
(Unt alin as SERS ee eee cE SRS {ase Se Soe eareeteert reine 050 - 031 - 050 1.00 
Hauling to flume, including cost of temporary roads... - - 040 - 056 - 035 1.78 
Minnie: On Griving tomillscnsy ee tose <n enia| = =meiale oeks AU il Besenaree acs - 50 
TTC oe 5h 38 SEP ee BE Ss SSA Ae Aer oO no eeoO - 055 =o 2.50 
Fluming and driving to railroad and handling in yard.. 035 - 025 1.25 
Maintenance of improvements and equipment?......... 013 - 005 422 
General expenses?............---.-.- Bc ouac ean ea Seeded 022 - 009 742 

ARGC base Wicks cc Oen BOSS anc AEMCCHCC TO- DSosoeeooooS 304 + 283 164 9.944 

1 No overrun can be figured on account of the large part of the logs cut into ties, which are dealt with sepa- 
rere by the piece, and the inability to flume and market short lengths and low grades. 

2 Under these items there is charged against each product only the expenditures for upkeep of improve- 
ments and equipment, supervision, inspection, office costs, etc., applicable to that part of the operation. 

The annual depreciation will be prorated over the net value of the year’s cut; that 
is, the total margin between operating cost and selling price. This is: 

Annual | Margin Total 
Product. cut. per unit. | margin. 

rs | 
Hewn ties. . .-pieces.. 103, 680 $0. 266 | $27,578.88 
Sawed ties . Jdoss-. 207,360 -317 65, 733. 12 
iProps=--=.- = ) 144, 000 136 19, 584. 00 
Lumber......---- M feet. - 840 8.056 6, 767. 04 

Tita ist alec a Need Nd ie ree OEE a eee 119, 663.04 
| 

The mill depreciation, $2,000, should obviously be borne by the mill products, 

lumber and sawed ties, exclusively. The remaining depreciation, $21,260, is charge- 

able to the entire cut. The depreciation charge for the several products is thus 

determined as follows: 
.,, $2,000 : 2 

For the sawmill $72,500.16 =$0.028 perdollar of margin on lumber and sawed ties. 

21,260 s 
For other improvements and equipment gi¥5 gay 04 =$0.178 per dollar of margin 

on the entire cut of all products. 

Depreciation on lumber, per thousand feet..............-------- $1. 66 
Depreciation on sawed ties, per piece.............------------- . 065 
Depreciation on hewn ties, per piece............--------------- . 047 
Depreciation on props, per piece..........--.-.--.------------ . 024 

Adding depreciation to the operating costs, the total overturn for the respective 

products is: 

ITO WMTLICR eee eee ey at ast: ates mes ty ats ate Sri pepe eit ks tceve $0. 351 

CS aad TE ee ee rE be et ee rea 348 

TARO OE coqed sees sa Gog eO SSeS SAIS Seep as eta eet nee | aetna 188 
MITA DG Tepe ge dee eh mem eae Chics opel vere a vereree eieie soars eye etree eis 11. 604 

Twenty-five per cent of the overturn is believed to be a fair profit margin for hewn 

and sawed ties. These are contracted in advance in large quantities, are always in 
demand, and involve no market risk. The operation requires, however, an excep- 
tional amount of working capital and is subject to more than the ordinary logging 
risk on account of the possible shortage of water, delays in fluming, and hanging up 
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of part of the year’s cut. A profit margin of 35 per cent is deemed equitable on props 
and lumber. The market for this material is uncertain, and much of it must often be 

carried in the yards for considerable periods before it can be sold. 
The stumpage prices are thus fixed as follows: 

5 Selling Stumpage Product. Overturn. 7 Profit. price. mate 

| 
Hewn ties $0. aL | $0.08775 $0.57 $0.13 
Sawed ties z - 087 - 60 - 165 
Props... ceo | “t88 - 0658 30 - 05 
Timm bersess: Sete sae aso ae! ee eRe eee | 11. 604 4. 0614 18.00 2.33 

The price of sawed ties is equivalent, at the ratio of 32 per thousand feet, to a log 
scale rate per thousand board feet of $5.31. Since both sawed ties and lumber are 

manufactured from logs too large for hewing, their respective prices may be averaged 
in the ratio of 54 to 7 (per cents in the total cut) at $4.97. 

The large amount of working capital required on account of the limited fluming sea- 

son adapts this chance to appraisal by the investment method more logically than by 

the overturn method. The need for a large working fund as well as considerable 

money for improvements makes the enterprise primarily capitalistic in nature. The 

requirements of the investment method would be met by a return of 20 per cent upon 

the average profit-bearing investment of $192,420. Twenty per cent is regarded as an 
equitable margin under the risks indicated. 

In estimating the working capital for this operation, it is assumed that the average 

date of delivering the year’s cut at the railroad is August 1, the middle of the fluming 

season; and that wages are paid on the 15th of the month following that in which the 
work was done. 

The working funds required for logging must cover cash payments for stumpage, 

labor, horse feed, maintenance, and general expense throughout the cutting, skidding, 
and hauling seasons and carry these payments until the following August 1. The 

various expenditures may be tabulated by dates as follows, the number of months 
elapsing between each payment and the date of delivery being indicated: 

aq inte- |G x- 
Date. Stumpage. Labor. Horse feed. Mainte | erty Total. pte 

| 

ageonaacesd|Scoseesocec¢ $5, 000. 00 14 
$500 $607. 50 1, 107. 50 134 
100 545.00 | 11,444.27 124 
825 545. 00 8, 625. 79 114 

Tbe oricocdliaadodaccogas 5, 000. 00 ll 
325 607.50 8,188.29 10} 
325 545.00 | 19,125.79 9 
825 545.00 7,125.79 8} 

Lene epee wae emer oe 5, 000. 00 
225 607.50 8,375. 11 7 
225 545.00 8,312. 61 6. 
225 545.00 | 13,312.61 5 
225 607. 50 4,075. 84 4y 

Sel icsaccose one | 545.00 545. 34 
eee ncseeces | 545. 00 545.00 24 

53, 193. 60 3, 800 6, 790.00 | 105,783. 60 
t 

The labor bills paid on July 15 cover felling, bucking, hewing, etc., and brush dis- 

posal and cutting defective trees for one month’s cut of each product; that is, for one- 

eighth of the annual cut. The wages paid in August, September, October, and No- 

vember cover the same items together with labor charges for one month’s skidding. 
In the payments for December, January, and February, labor charges for hauling are 
included. The March payroll covers only the last month’s hauling and skidding. 
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The'cost of horse feed averages $1,500 per month for the eight months while skidding 
and hauling are in progress. It is necessary, however, to tote in the winter’s supply 
in September; hence feed for five months is charged to the October expenditures. 

The expenditures for loose feed are included in the skidding and lumbering costs 
given on page 66. 

The payments for maintenance cover the salaries of a blacksmith at $75 per month, 

two assistant blacksmiths at $50 per month, and a harness maker at $50 per month. 

These men are employed for eight months, July 15 to March 15. Material for the 
blacksmith and harness shops costing $1,000 are also included in the payments for 

maintenance, one-half on August 15 and one-half on November 15; together with an 

expenditure of $1,000 for keeping the flume in repair. Five hundred dollars of the 
latter item are paid on June 15, the rest in installments of $100 during each of the suc- 

ceeding five months. 

Under ‘‘general expense” entries are charged the salaries of a foreman at $200 per 
month, a bookkeeper at the headquarters camp at $100, and a general agent and 
bookkeeper at the railroad yards at $125. These are year-round men paid off on the 

15th of each month. Other items charged to general expense are the premium on a 
$20,000 bond, amounting to $250 annually paid in quarterly installments, beginning 

June 15; rent for the office at the yards, at $20 per month; and $100 per month to cover 

miscellaneous items such as selling lumber and props, check scaling, etc. 
By multiplying the expenditure in each month by the number of months until 

date of delivery and dividing the sum of these products by 12, the average working 
capital required for logging operations is found to be $80,176.53. 

Expenditures for milling, ffuming, and driving are incurred during the five months’ 

season from May 15 to October 15; and average as of August 1, the average date of 

delivering the year’s cutat the yards. On August 1, therefore, it can be fairly assumed 

that all milling, fluming, and driving charges have been paid, in addition to the 
stumpage and logging costs enumerated above. That is, an amount of working 

capital equivalent to the total annual expenditure for stumpage and operating costa 

is on that date invested in the year’s cut. This amount is readily obtained for each 
product from the operating costs given on page 66 and the stumpage prices on page 67 

as follows: 

More wai tles= eee ello mat sare ooo nicks cist eee se aii ioe se See $44, 997. 12 
Borsa wed stlesse sso ars - ennai icc Sao Ses 22 As eT 92, 897. 28 

THOM MPNOP Bersales ate raise Jer ieysleel shape arn NE RR a 30, 816. 00 
Borslimntb eters setae pee seein aes SHER ean sa ale eiae 10, 310. 16 

Both kinds of railroad ties will be sold and paid for within an average of one month 

after delivery. It is not probable that payment for props and lumber, however, 
will be received in less than an average of three months. A yearly fund of working 
capital equivalent to one-twelfth of the total cost of the railroad ties and one-fourth 
that of the other products is therefore needed to carry yard stock from date of delivery 

to date of sale. This amount is $21,772.74 which, added to the working capital used 
in logging, makes the total for the operation, $101,949.77. 



APPENDIX. 

FORM FOR SUMMARIZING THE ESSENTIAL DATA IN STUMPAGE 
APPRAISALS. 

The use of the following summary in outline form is desirable to present concisely 
the more essential features of the appraisal. This summary should be prefixed to all 
reports submitted to the Forester: 

1. The sale area. 
(1) District, Forest, main watershed or other descriptive location, designation of 

sale or chance. 
2) Area covered by appraisal (acres). 
3) Distance from chance to common carrier, or local market, by proposed logging 

road, flume, drivable stream, etc. (method of transportation and miles). 
(4) The stand: 

a. Total estimated cut (thousand feet). 
b. Name and per cent of each species. 
c. Kind and per cent of each product to be cut (saw logs, ties, mine props, 

etc.). 
2. Investments. 

1) Name main units (railroad or flume with length, sawmill with capacity, etc.). 
2) Average fixed investment. (Profit-bearing.) 
3) Annual depreciation. 
4) Average working capital. 
5) Total average investment in operation. 

3. Cost of production (per thousand feet log scale, piece or other unit; separately by 
species or products as required). 
2} Depreciation. 
2) Logging. 
i Manufacture. 
4) General Expense. 
5) Forest Service requirements. 
6) Total. 

4. Profit margin. 
(1) Estimate of risk (low, average, high). 
9 ete used (investment, overturn, pay for personal services). 
3) Rate. 
4) Profit in dollars and cents (per thousand feet log scale or other unit of output). 

5. Selling price (per thousand feet log scale, piece, or other unit; separately by species 
and products as required). ; 

6. Recommended stumpage price (per thousand feet log scale, piece, or other unit; 
separately by species and products as required). 

7. Important contract terms, 
1) Cutting period. 
2) Construction period. 
3) Other terms which materially influence the appraisal. 
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