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ABSTRACT 

The purpose of this study was to investigate the 

pricing behavior between the Forest Service, the seller of 

national forest timber, and the firms in the Arizona timber 

industry, and buyers of this timber. The period of investi

gation was for the 1974 timber sales and the ultimate pur

chases of these sales through 1979. 

The market structure for the sale of national forest 

timber is one of monopoly on the part of the Forest Service 

and that of oligopsony for the industry. Two factors beside 

the market structure affect the beha.vior of the market 

participants. One, the interaction of the participants is 

constrained by several legal and institutional factors. Two, 

excess capacity exists in the industry and the supply of 

timber in Arizona is relatively fixed. 

Three methods were used in the study to analyze the 

behavior of the participants. First, the appraised value of 

the timber was compared to the residual value that could be 

afforded by each mill, using individual mill costs. Second, 

a linear transportation model was employed to determine the 

optimal allocation for the 1974 timber sales. The optimal 

results were then compared to the actual disposal for further 

analysis of the pricing behavior. Third, estimated profits 

were determined for the actual purchases of the 1974 sales 
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and the results compared to the estimated profit allowances 

in the original appraisal. The results of the analysis 

showed the following. 

The appraised values for the 1974 timber sales 

appeared to be overvalued. 

The actual allocation of the 1974 sales was essen

tially optimal. The exceptions to the optimal allocations 

were generally where legal constraints prevented it. 

Active bidding for the timber was minimal. Bidding 

among the firms included in the study occurred on slightly 

over 2% of the volume of the sales. 

The major conclusions reached from the analysis were 

that certain adjustments should be made in the appraisal pro

cess. These adjustments should be made for the lag effects 

of costs, the accuracy of imputed costs used, and the concept 

of profit allowance used. 

Also, the industry must improve its efficiency, 

especially in the area of utilizing the waste material from 

lumber production, The industry should also reduce its 

capacity to have a better balance between supply and demand, 

as supply is relatively fixed. 

Additionally, the behavior of the participants was 

determined to be as expected in view of the constraints, 

fixed supply, and locational factors. 

It is recommended that a long-run study of this 

nature be conducted to offer more conclusive results. 



CHAPTER I 

INTRODUCTION 

Rapid growth in population ·in Arizona over recent 

years has brought about increasing and conflicting demands 

upon the forest resources within the state. These demands, 

along with additional environmental constraints faced by the 

timber industry in it~ production of lumber and shifting 

demands for end-use wood products resulting from 

technological advances and innovations in both wood 

product and substitute product industries, make it most 

important for resource and industry managers to understand 

the structure of the industry and the degree to which it 

is efficient. 

Understanding the timber industry is particularly 

important in Arizona, where the supply source for the 

industry comes almost entirely from the public sector--the 

national forests. Unlike some of the very large firms in 

the industry, such as Georgia Pacific, Louisiana Pacific, 

and Weyerhaeuser in the Pacific Northwest and South, the 

timber industry in Arizona is almost entirely dependent 

upon federally owned timber. There are no private 

commercial forests in Arizona and the soil and climate 

are unsuitable for the kind of commercial tree farming 
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practiced in the South. The competitive nature of the wood 

products industry and the generally low quality and volume 

of sawtimber in Arizona have particular significance. 

Competing demands for use of forest resources in 

Arizona, especially for recreation, have been brought about 

by expanding population which also has added to the 

economic base of many communities in the forest areas. 

However, the economic base and st.ability of several towns 

and communities are still primarily dependent on the 

2 

timber industry. The direct and indirect employment related 

to the timber industry is not the only matter that is 

important to these communities. The U. S. government 

returns a portion of the value of federal timber cut to the 

counties in which it was cut. This return is given in 

lieu of taxes that could be obtained if the land were in 

private ownership. When the value-added of wood products 

in Arizona is considered, the timber industry is important 

both to many small communities and to the economy of the 

state as well. 

The timber industry, sometimes called the forest 

or wood products industry, consists of several distinct 

divisions at the primary manufacturing level: the pulp 

and paper industry, the lumber manufacturing industry, 

the veneer and plywood industry, and particleboard manu

facturing. The latter two are actually ancillary operations 

of the lumber industry. At present there is no plywood or 



particleboard production in Arizona. A particleboard plant 

was opened in Flagstaff in 1970, but discontinued operation 

in 1974. One pulp and newsprint mill is located at 

Snowflake and is the only pulp mill within a thousand-mile 

radius. The firm owning this pulp mill has a thirty-year 

contract with the U. S. Forest Service to purchase pole 

timber on the Colorado Plateau in Arizona. Pole timber is 

standing timber which is considered too small for efficient 

sawtimber use. While this industry does not face the same 

supply situation as the lumber industry, it does depend 

upon the national forests for the major part of its raw 

material supply. This study is concerned only with the 

sawmill or lumber manufacturing industry. 

The Purpose of the Study 

Economic theory tells us how industries within 

given types of market structures are expected to operate. 

This predicted behavior should help to explain how pricing 

occurs in the markets where the market structure for the 

industry has been defined. If the market structure for an 

industry is well defined, but the behavior of the firms is 

not as predicted, then other causes must be investigated to 

explain the actual behavior. Specifically, the purpose of 

this study was to examine the operations and consequent 

behavior of the firms in the Arizona timber industry 

operating primarily in the manufacture of lumber. 

3 



4 

Study of the operations of the industry requires the 

examination of both sides of the market, i.e., the buying 

side and the selling side. The timber industry in Arizona 

operates under a market structure in which the selling side 

of the market is highly competitive. Although the industry 

is local in nature of production, its market is national, 

and Arizona firms must compete with firms throughout the 

country for sales. Additionally, the product is essen

tially a commodity, so it is not possible for producers to 

differentiate their product. Producers must take.the price 

that the market is offering and the market is very volatile, 

being more extreme on the up side and down side of economic 

fluctuations than the economy in general. 

On the buying side of the market, the trend in the 

industry has been toward a greater degree of concentration 

of ownership, reflecting an oligopsonistic market structure. 

On the other hand, as a buyer of the raw material (timber), 

the industry faces a monopolist, the U. S. Forest Service, 

representing the Government of the United States. Whenever 

the government becomes an active participant in the markets 

of a free enterprise, or capitalistic system, certain 

institutional and legal constraints are inherent. It was 

the purpose of this study, therefore, to examine how the 

timber industry in Arizona operates vis-a-vis the condi

tions it faces in this unique market structure. 



A secondary objective of the study was to determine 

the end results of the firms in the industry operating 

within this environment, i.e., the profit (loss) results of 

their operations. Although the study was designed as a 

short-run study, for the year 1974, the profit results cast 

light on the future long-run behavior patterns for the 

industry. 

Review of the Literature 

There is a considerable amount of literature about 

U. S. forests and forestry, much of it concerned with the 

resource itself and the economics of forestry. From the 

standpoint of interest to the wood-products industries, one 

of the important studies is The Outlook for Timber in the 

U. s. 1 This extensive study analyzes the projected supply 

and demand situation for timber and timber products in 

considerable detail. Sources for much of the literature 

described above are: the U. s. Forest Service, Western Wood 

Products Association, and other industry associations. 

There are also many studies in the general field of 

economics in the timber industry. Several of these provide 

valuable background information about the industry on a 

national scale, but unfortunately most of these are quite 

1. U. s. Forest Service, The Outlook for Timber in 
the U. S., USDA Forest Service, Forest Service Resource 
Report No. 20 (Washington: u. s. Government Printing 
Office, 1973). 
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dated. Three significant studies that give a good economic 

analysis of timber products are: Economics of the American 

Lumber Industry, Economics of American Forestry, and 

Western Forest Industry--An Economic Outlook. 2 Zaremba and 

Guthrie and Armstrong provide excellent insight into·the 

productive efficiencies of the timber industry. They also 

look into the supply and demand for timber products. The 

other study presents a good discussion about plant location 

and vertical and horizontal integration in the timber 

industry, but in a general manner, not specific to certain 

localities. 

While much of the literature looked at was national 

in scope or general in nature, there are many other studies 

related to economic efficiency of timber-based activities 

with application to particular regions. In general, these 

were quite limited in the area or topic researched, for 

instance, to utilization of the raw material or to a single 

primary wood product. Three such studies of particular 

6 

interest are: "Gains from Joint Lumber and Chip Production," 

2. Joseph Zaremba, Economics of the American 
Lumber Industry (New York: Robert Speller & Sons, 1962); 
Albert C. Worrell, Economics of American Forestry (New 
York: John Wiley & Sons, Inc., 1959); John A. Guthrie and 
George R. Armstrong, Western Forest Industry--An Economic 
Outlook (Baltimore: The John Hopkins Press, 1961). 



Efficiency of the Northern U. s. Pulpwood Industry, and 

3 Competition and Oligopsony in the Douglas Fir Industry. 

Several excellent articles and reports deal with 

7 

Arizona forests. Two that offer much background information 

about the forest resources and timber industry of Arizona 

are Arizona Forests and "Demands on National Forests Require 

Coordinated Planning." 4 The most comprehensive study 

reviewed was "Marketing Problems of the Arizona Lumber 

5 Industry." This study presents a great deal of economic 

information about the Arizona timber -industry, but its main 

focus is on marketing wood products, not in producing them. 

One of the most relevant pieces of literature 

reviewed as related to the management of forest resources 

3. Harold F. Kaiser, Jr. and Walter c. Anderson, 
"Gains from Joint Lumber and Chip Production," Journal of 
Forestry, April, 1972, pp. 230-232; David A. Gansner, 
Efficiency of the Northern U. S. Pulpwood Industry: An 
Application of Linear ~rogramming, U. S. Forest Service, 
Northeastern Forest Experiment Station Study No. FS-NE-
4201-12 (Upper Darby, Pennsylvania, 1971); Walter J. Mead, 
Competition and Oligopsony in the Douglas Fir Lumber 
Industry (Berkeley: University of California Press, 1966). 

4. JohnS. Spencer, Jr., Arizona Forests, U. S. 
Forest Service, Intermountain Forest and Range Experiment 
Station Resource Bulletin INT-6 (Ogden, 1966); Paul F. 
O'Connell and Ron s. Boster, "Demands on National Forests 
Require Coordinated Planning," Arizona Review, Vol. 23, 
No. 2 (February, 1974). 

5. Bryce J. Brisbin, "Marketing Problems of the 
Arizona Lumber Industry," Ph.D. dissertation (University of 
Southern California, 1967). 
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was FOREST--Goals and Decisionmaking in the Forest Service.
6 

This study examines the policy problems of the Forest 

Service and develops a model for rational decisionmaking 

within the multiple-use concept of forest resources. 

Three observations about the timber products 

industries most evident from the literature reviewed are, 

first, productivity gains in this industry are lagging 

behind the average of industrial productivity gains and are 

among the lowest of all industrial classifications. As 

Zaremba states: 

The findings reveal that labor productivity in 
the lumber industry has not changed appreciably 
since the beginning of the twentieth century. 
Many technological discoveries in the economy 
have been introduced into the lumber industry, 
tending to improve efficiency. However, such 
improvements have largely been cancelled out by 
factors which tend to lower productivity-
notably a decline in the quality and stocking 
of sawtimber, and increasing distance between 
the forest and the mill. 7 

This observation, of course, does not hold true for those 

firms which own large tracts of commercial forest land or 

those who practice tree farming on a large scale. It is 

certainly an accurate observation about the industry in 

Arizona. 

6. Richard M. Alston, FOREST--Goals and Decision
making in the Forest Service, U. S. Forest Service, Inter
mountain Forest and Range Experiment Station Research 
Report INT-128 (Ogden, 1972). 

7. Zaremba, Economics, p. 90. 



A second observation made from the literature 

reviewed is that the trend has been to larger size opera

tions in timber processing and lumber manufacture. This is 

also observable in the industry in Arizona. Third, is the 

observation that the Forest Service has had to revise its 

policies and decision-making in its management of the 

National Forests because of growing public awareness of the 

forest resource. No matter what action the Forest Service 

takes, it seems to start a public controversy with one 

special interest group or another. This has been 

especially true in Arizona. 

Little of the literature addresses the operating 

behavior of the firms in the timber industry with specific 

regard to the types of market structure under which they 

operate. No such studies about the Southwest forest region 

and specifically about the Arizona timber industry, as 

proposed under this study plan, were discovered. 

Limitations of the Study 

9 

This investigation of the operating behavior of the 

Arizona timber industry under the market structures within 

which it operates, and vis-a-vis the controversies surround

ing the management of national forests was limited to a 

one-year period, 1974. The study was concerned only with 

the operations and national forest timber purchases of 

sawmills located in the state which contributed cost 
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information to the Forest Service for timber evaluation 

purposes. It reports cost and operational information for 

the base year, 1974, but retains confidentiality regarding 

the location and ownership of the mills revealed because of 

the proprietary nature of the data. Since all firms do not 

employ exactly the same accounting procedures, it was 

difficult to collect uniform cost data for the various 

activities across all firms. The study followed the 

procedures used by the Forest Service in evaluating timber 

to arrive at as high a level of accuracy and uniformity as 

possible. Although the use of a one-year data base indi

cates short run analysis, operations of the industry were 

studied over a seven-year period, 1973-1979, including 

timber evaluation data provided by the Forest Service and 

final timber purchasing data of the industry. The report 

was intended to show longer run implications of the analysis 

of short run data. 

Organization of the Study 

Before presenting a detailed examination of the 

operations of the firms in the industry in their purchases 

of national forest timber and production of lumber, an 

introduction to the lumber industry in Arizona is presented 

to provide a better perspective from which to view the 

study. Chapter II presents an institutional description of 

the timber industry in Arizona emphasizing the participants 
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in the industry and the markets in which they operate. The 

first section briefly describes the participants. The 

second and third sections give a detailed description of 

the forest resource in Arizona and the roles and activities 

of the participants. These sections outline the institu

tional and legal constraints that confronted the partici

pants in their market activities. The fourth section 

describes the type(s) of market structures in which the 

participants operate. 

Chapter III presents the purpose and methods of 

analysis of the report. The first section is a summary of 

conditions imposed upon the Forest Service and industry 

which influence the sale of federal timber. The second 

section examines areas of controversy between the industry 

and the Forest Service over the timber evaluation procedure. 

The third section is a thorough discussion of the purpose 

of the study, and the final section describes·the methods 

of analysis used for the study, 

The data and methods of obtaining the data are 

discussed in Chapter IV. The data needed for the study 

were both secondary and primary in nature. The chapter 

explains the sources and the rationale for using the data 

in the study. The methodology of the study is explained 

in detail, and tables have been constructed to illustrate 

how the data were used. The primary data obtained represent 

proprietary cost information of the firms in the industry. 
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Although the industry is very sensitive about revealing such 

data, most firins \'lere exceedingly cooperative~ The Forest 

Service was also very cooperative in compiling and explain

ing the data to the investigator. Without the assistance 

of both these sources, the study could not have been 

completed. This chapter also explain~ any adjustments 

that were made in the data. The chapter discusses the data 

for the base year only. 

The analysis of the data from Chapter IV is 

presented in Chapter V. Two methods of analysis are shown 

in this chapter. The first compares the value of timber 

offered for sale by the Forest Service with the value of 

the same timber as determined by the operating costs of the 

individual mills in the industry. The second method of 

analysis explains the model used to evaluate the spatial 

allocation of the timber sold in 1974, and the results of 

the allocation as related to efficiency and expected 

results. 

Chapter VI deals with purchasing data beyond the 

base year of the study and the analysis of such data. The 

purchase price for timber agreed to at the time of the sale 

of federal timber is not always the price actually paid. 

This chapter explains how the final purchase price is 

determined and why there are variations between the 

original selling price and the final purchase price. It 

also shows how this information was derived. The methods 
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used to adjust costs over the term period of timber sales 

are explained and are used to determine adjusted values for 

timber at the time actual timber purchases were made. The 

final section of the chapter evaluates the profitability to 

the firm for each of the timber sales made by the Forest 

Service in Arizona in 1974. 

Chapter VII includes a summarization of the study, 

a presentation of the conclusions reached, and recommenda

tions based upon the conclusions. 

The Appendices contain exhibits used to support the 

study and tables showing the cost data used in the study 

and evaluations of the data. The Selected Bibliography 

lists materials used in the preparation of this study.· 



CHAPTER II 

MAJOR TIMBER INDUSTRY INSTITUTIONS 

The major timber industry institutions in Arizona 

represent both public and private interests. The U. S. 

Forest Service, an agency of the Department of Agriculture 

(USDA), serves as both administrator and a direct market 

participant. The U. S. Forest Service derives its original 

authority for administering the national forests of the 

United States from the Organic Administration Act of June 4, 

1 1897 (16 U.S.C. 476). The Forest Service is a direct 

market participant as the seller of national forest timber, 

which represents 98 per cent of the timber supply for the 

industry in Arizona. 

Private interests are represented by the various 

lumber producing firms in the state of Arizona. Being 

profit motivated, these may come into conflict with the 

more public-minded Forest Service. The interaction of the 

Forest Service and these firms determines the economic value 

of national forest timber upon which the industry depends 

for its continuity. 

1. "The Principal Laws Relating to Forest Service 
Activities," Agriculture Handbook No. 453, USDA-Forest 
Service (Washington: U. s. Government Printing Office, 
January, 1974), pp. 112-116. 

14 
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The Forest Service is, of course, only one organiza

tion, whereas, the private sector of the industry is 

comprised of several independent firms. The following 

list of the lumber producing firms operating in Arizona in 

1974, in order of size, includes brief descriptions of 

them: 

1. Southwest Forest Industries, Inc. (S\vFI). This is 

a national firm with headquarters in Phoenix, 

Arizona; it is listed on the New York Stock 

Exchange. S~vFI operates three sawmills in Arizona: 

one in Flagstaff, another in McNary, and one in 

Eagar. It also operates a pole treatment plant in 

Prescott, and a pulp and paper mill in Snowflake. 

2. Kaibab Industries. This firm is also headquartered 

in Phoenix. It is a regional company and its stock 

is listed over the counter. It operates two saw-

mills in Arizona: one in Fredonia, near the Utah 

border, and one at Payson in central Arizona. 

3. Duke City Timber Company. This firm is an 

operating subsidiary of u. S. Industries, with head

quarters in Albuquerque, New Mexico. u. S. 

Industries is listed on the New York Stock Exchange. 

It operates only one sawmill in Arizona, at 

Winslow. The bulk of its operations are centered 

in New Mexico. 
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4. Western Pine Industries is the fourth and last major 

lumber firm in Arizona. Its headquarters are in 

Snowflake, and it is a closed corporation. Western 

Pine operates three sawmills in the state: one in 

Williams, a second in Cutter, and one in Heber-

Snowflake. Heber produces rough-green lUmber, and 

Snowflake produces finished lumber. 

The market for lumber products produced in Arizona 

is national in scope, and approximates the theoretical 

concept of perfect competition. 2 

The U. S. Forest Service 

The Forest Resource in Arizona 

The forested area in Arizona comprises 20.6 million 

acres, which amounts to 28 per cent of the state's land 

area. Of this forest acreage, 4 million acres (19 per cent) 

is considered commercial forest land and 96 per cent of this 

commercial forest land is under public ownership. Sixty-six 

per cent of the commercial forest land is in national 

forests, 29 per cent is on Indian lands under the Bureau of 

Land Management, and one per cent is on other public lands. 

The remainder of the state's forest lands consist of 16.3 

million acres of unproductive land, where the growth is 

2. Arizona Landmarks, Vol. 1, Book 4 (Phoenix: 
Arizona State Land Department, 1971). 
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primarily in pinyon-juniper types and chaparral, and .3· 

million acres in productive reserved land. Ninety-eight per 

cent of the tinilier in Arizona is publicly owned. Ponderosa 

pine is the dominant timber species in Arizona, accounting 

for 85 per cent of the total sawtimber inventory of 27 

billion board feet. 3 

There are six designated national forests in 

Arizona, which are administered by the U. S. Forest Service. 

These were set aside from the public d0main between 1898 

and 1908 to protect and preserve watersheds, grazing, and 

timber values in those areas. Most of these forests can 

be seen in a wide band along the Mogollon Rim, a large 

escarpment running diagonally across t~e center of the 

state in a northwesterly direction (see Figure 1). Along 

this rim is the most extensive stand of ponderosa pine to 

be found in the United States. 

The easternmost national forest, beginning at the 

New Mexico border, is the Apache-Sitgreaves, and proceeding 

northwesterly across the state are the Tonto National 

Forest, the Coconino National Forest, and the Kaibab 

National Forest. The Kaibab is divided into two separate 

operating parts, with the Grand Canyon separating the north 

and south sections. These four national forests produce 

3. Spencer, Arizona Forests, p. 111. 
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the bulk of the commercial timber in the state, and all of 

the major sawmills are located within tbese forests. 
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The westernmost forest in the state, the Prescott 

National Forest, produces only a small amount of commercial 

timber annually. Much of this forest is in the unproductive 

forest land where there is insufficient rainfall to sustain 

good timber growth. There are no major sawmills in the 

Prescott National Forest. Southwest Forest Industries has 

a pole-treatment plant located in Prescott, but 80 per cent 

of the timber supply for this operation is imported from 

the northwestern states. 

One exception to the pattern of forests running 

along the Mogollon Rim is the Coronado National Forest, 

which consists of a series of scattered stringers in short 

mountain chains in the southeastern corner of the state. 

The amount of commercial timber cut from the Coronado 

National Forest is negligible, and there are no sawmills of 

any size in this forest area. 

Growth factor on Arizona's commercial forest land 

is impressive, but could be increased considerably since 

it represents only slightly more than one-half of the 

potential yield. The net annual growth on this land is 

approximately 109 board feet per acre, or 436 million total 

board feet. Destructive agents, such as fire, wind, 

disease, pine beetles, dwarf mistletoe, and animals kill 

114 million board feet annually. This mortality rate 
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represents more than 25 per cent of the gross annual saw

timber growth. The annual growth of the sawtimber stands 

could be increased through improved stocking and intensified 

timber stand improvements. Timber stand improv.ement (ts i) 

consists of pre-commercial thinning and commercial thinning 

of young growth to allow for the proper spacing of the young 

trees so they can receive sufficient nutrients from the 

soil, sunlight, and water for good growth. 

In the national forests in Arizona, 41 per cent of 

the commercial forest land is classified as well stocked, 

41 per cent as medium stocked, and 18 per cent as poorly 

stocked. These figures do not reflect the actual stocking 

conditions, as much of the lands that are classified as 

well stocked are, in fact, overstocked. Unless these stands 

are thinned while they are still young and healthy, they 

will stagnate and will not yield an appreciable volume of 

good sawtimber in the future. Further insight into the 

stocking conditions reveals that an alarmingly small portion 

of the well stocked areas have an adequate number of 

desirable sawtimber trees, those that are healthy and well 

formed. 

In addition to the stocking conditions on the 

commercial forest lands, the size of the trees in the 

sawtimber class is important to future supplies for the 

timber industry. Forest trees are considered to be in the 

sawtimber class if they are 12 inches or greater in diameter 
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at breast height. This diameter at breast height (dbh) 

measurement is taken at four feet six inches above the 

ground. Currently, the majority of trees being harvested .. 

in Ari~ona forests are 29 inches or less dbh, and this size 

is expected to be reduced to 18-22 inches dbh with planned 

shorter cutting cycles in the future. The full maturity 

period for ponderosa pine in Arizona is approximately 350 

years. This long maturity period is due to poor soil 

conditions and limited rainfall in the forest regions of 

Arizona. The current timber management plans by the U. S. 

Forest Service call for cutting cy6les of 120 years in the 

future. So, while the potential yield for the state's 

commercial forest land is e'stimated to be 204 board feet 

per acre annually, or a total yield in the state of 816 

million board feet, intensified silviculture practices will 

have to be attained before any increase in sawtimber yield 

in Arizona will be realized. This will be a direct function 

of Congressional appropriations for U. S. Forest Service 

t
. 4 opera J.ons. 

The Role of the u. S. Forest Service 

The U. S. Forest Service, while deriving its 

original authority for the management of the national forest 

lands from the Organic Administration Act, also operates 

4. Ibid., pp. 4-5. 
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under numerous other laws pertaining to national forest 

activities. Those having important, specific effects on the 

timber industry in Arizona will be referred to in this 

study. 

One of these laws is the Multiple Use-Sustained 

Yield Act of June 12, 1960 (74 Stat. 215; 16 U.S.C. 528-

531). While the Forest Service had always considered its 

philosophy to be that of multiple-use in its management 

activities, its respective management functions tended to 

be performed independently of one another. The passage of 

this act put the concept of multiple-use into statutory 

language. This meant that extensive coordination and 

integrated planning would be required for all forest 

activities. The act states in part: 

Sec. 1. It is the policy of the Congress that 
the national forests are established and shall be 
administered for outdoor recreation, range, 
timber, watershed, and wildlife and fish 
purposes. 

Sec. 2. The Secretary of Agriculture is 
authorized to develop and administer the 
renewable resources of the national forests for 
the multiple-use and sustained-yield of the 
several products and services obtained therefrom. 
In the administration of the national forests, 
due consideration shall be given to the relative 
values of the various resources. 

Sec. 4. . , (a) "Multiple-Use" means the 
management of all the various renewable 
resources of the national forests so that they 
are utilized in the combination that will best 
meet the needs of the American people; making 
the most judicious use of the land for some or 
all of these resources or related services over 
areas large enough to provide sufficient latitude 



for periodic adjustments in use to conform to 
changing needs and conditions; that some land 
will be used for less than all of the resources; 
and harmonious and coordinated management of 
the various resources, each with the other, 
without impairment of the productivity of the 
land, with consideration being given to the 
relative values of the various resources, and 
not necessarily the combination of uses that 
will give the greatest dollar return or the 
greatest unit output ..•. s 
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Unlike other statutes which have conferred specific 

authority and responsibilities on the Forest Service, the 

Multiple-Use Act is vague in its requirement of management 

of all the uses of the forest resources. Congress did not 

set any guidelines, nor establish priorities for the 

multiple uses that the Forest Service should follow in the 

new perspective of the management of the national forests. 

This, along with increasing demands for uses of the forest 

resource other than the dominant uses in Arizona of grazing 

and timber, has led to considerable controversy about public 

land management, and has contributed greatly to the debate 

over land use policies, especially with respect to relative 

valu~s of the various uses. This has resulted in more 

constraints being put upon the more intensive uses of the 

forest resource, such as timbering, and has created a cloud 

of uncertainty as to the future supply of timber that will 

be available to the industry. 

5. "The Principal Laws," pp. 187-188. 
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In addition to the increased demand for a more 

conscientious management of the various uses of the national 

forest resources, a growing public awareness and under-

standing of the elements in man's environment developed in 

the 1960s. This led to the passage of the National 

Environmental Policy Act of 1969 (P.L. 91-190; 83 Stat. 

852; 42 U.S.C. 4321, 4331-4335, 4341-4347). This act states 

in part: 

Sec. 2. The purposes of this Act are: To 
declare a national policy which will encourage 
productive and enjoyable harmony between man 
and his environment; to promote efforts which 
will prevent or eliminate damage to the environ
ment and biosphere and stimulate the health and 
welfare of man; to enrich the understanding of the 
ecological systems and natural resources important 
to the Nation; and to establish a Council on 
Environmental Quality.6 

An active public concern for the protection of the 

public forests in the environment led to even more stringent 

requirements for the management of forest lands. The timber 

appraisal process and timber sales procedures, in particular, 

became much more complex as multiple-use surveys and 

environmental impact statements had to be prepared prior to 

a timber sale and then submitted to the public for review 

before any timber activities could take place. Whereas, 

prior to the Multiple-Use Act and the National Environmental 

Policy Act, the balance of cut and growth of timber in the 

6. Ibid., p. 243. 
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national forests was the major issue in timber management, 

now the availability of forest land for;timber production 

and the operations of these forest lands within the 

multiple-use, budgetary, and environmental constraints have 

taken on primary importance. As greater public attention 

has been focused on non timber uses and environmental 

impacts associated with timber growing and harvesting, there 

has been a trend toward a more limited area of forest lands 

being classified as commercial forest land. Arizona, being 

one of the fastest growing states in the nation, has 

increased the demand for other uses of the national forests 

tremendously in the past decade, and this trend is expected 

to continue. Because·of this, reductions in the allowable 

timber cut on some national forests have been made in order 

to satisfy the increased demands for non-timber uses. 7 

Also, significant areas of productive forest land have been 

withdrawn, or are under study for withdrawal in favor of 

some other restricted use. 

The Administration of Public Forests in Arizona 

There are nine U. s. Forest Regions across the 

country, each having nine functional divisions to administer. 

The nine divisions of the National Forest System are: 

7. A Proposed Timber Management Plan for the Tonto 
National Forest, 1973-1982: Environmental Impact Statement, 
Tonto National Forest, 2410 Plans (Albuquerque: U. S. Forest 
Service, Region 3, January, 1973). 
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Timber, Range, Wildlife, Watershed, Recreation, Fire 

Control, Engineering, Lands, and Land Classifications. 

Arizona, along with New Mexico and a small portion of West 

Texas, lies in the Southwest Forest Region and is known as 

Region Three (R-3). R-3 has its headquarters in Albuquerque, 

New Mexico, and is headed by a regional forester who has 

broad policy-making authority. Just below the regional 

level is the national forest, which is directed by a forest 

supervisor whose staff is responsible for the functional 

planning and management of that forest. 

Arizona has six national forests and supervisor's 

offices. These forests and their headquarter locations are: 

the Apache-Sitgreaves National Forest at Springerville, 

the Coconino National Forest at Flagstaff, the Coronado 

National Forest at Tucson, the Kaibab National Forest at 

Williams, the Prescott National Forest at Prescott, and the 

Tonto National Forest at Phoenix. The lowest administrative 

unit within a national forest is the district, where a 

district ranger is in charge. This unit is not extensively 

staffed and is primarily an operating unit rather than a 

planning unit. Each national forest in Arizona has several 

ranger districts within its boundaries. 

Each forest supervisor's office prepares a 10-year 

timber management plan for that forest. The preparation of 

this plan today may take several years because of the 

formal considerations that must be given to multiple-use and 
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environmental objectives. The plan prescribes the general 

policy and long-term objectives for timber sales and manage

ment. This plan is translated into shorter term plans and 

programs for each ra~ger district by a set of sales action 

plans, which are the district ranger's plans for implement

ing the management prescriptions of the forest timber 

management plan. Essentially, such a plan is a schedule 

of planned timber sales, road construction, and silviculture 

treatment for the district over a short-term period, usually 

five years. 

The plan also reviews and summarizes the previous 

timber management plan and compares the results expected 

from the new plan wfth the actual results of the previous 

plan. There is considerable public input today in the 

timber management planning process, and one reason for the 

long preparation period is that a thorough environmental 

impact statement must be prepared. The statement must be 

made available to the public to provide an opportunity for 

objections or opinions about the proposed plan. The plan 

cannot become effective until all major objections have 

been settled. More and more frequently, objections to the 

plan are in the form of lawsuits, which often result in 

severe changes in the long run timber management plans. 

Objections to the plan often occur at the time some specific 

activity called for in the plan, such as a timber sale, is 

about to take place, and after general acceptance of the 
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long range plan. A well-planned timber management program 

requires a balancing of short-term and long~terro objectives, 

such as the sustained yield of timber supply over time or 

environmental controls, and often dictates management and/ 

or conservation practices that only incidentally serve as an 

immediate tiwber·supply function for the industry. The un-

certainty and delays in the current timber management plans 

in national forest has caused considerable problems for 

industry firms in making their own production and capital 

outlay plans. 

Methodology of the Timber Valuation Process 

Under the authority of the Organic Administration 

Act of 1897, timber on the national forests may be offered 

for sale for not less than the appraised value. The 

appraised value of standing timber, which is more commonly 

referred to as stumpage, must be determined prior to the 

public advertisement of a timber sale. The objective in 

Forest Service stumpage appraisals is to establish a fair 

market value for the timber. 

Fair market value or appraised value as used by 
the Forest Service is based on the operator of 
average efficiency and is aimed at a market value 
which will interest sufficient purchasers to 
harvest the allowable cut under multiple use and 
sustained yield principles. In accomplishing 
this objective, consideration must be given to 
providing an adequate margin for profit and risk 



which will be sufficient to maintain operations 
over the long run and thus provide a stable 
market for National Forest timber.a 

The policy statement in the Forest Service Manual states 

that pricing policy for national forests timber is to 

"obtain a fair market value and not to penalize efficiency 

or subsidize inefficiency." 

The Forest Service appraisal procedure is based on 
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the residual value principle, using production cost figures 

representing the hypothetical operator of average efficiency. 

From data based upon a multiple-use survey, officially 

called an environmental analysis report, and a timber survey 

made for the volume and quality of timber of a sale, a 

timber report and an appraisal are made. A timber sales 

report is prepared in conjunction with the appraisal prior 

to the public advertisement o~: a proposed timber sale. 

This report outlines the sale area, the type of cutting to 

be used, the logging methods, specifications of required 

road building and maintenance, and all other specific 

measures, such as slash disposal, regeneration methods, and 

the specific times when logging activities will be permitted. 

This report must be prepared to satisfy the basic 

8. USDA-Forest Service Manual, Title 2400-Timber 
Management, 2420-01-03 (Washington: u. S. Government Print
ing Office, April, 1966). 



multiple-use and environmental constraints and to support 

the results of the stumpage appraisal value. 
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The appraisal process attempts to arrive at a fair 

market value for the stumpage by working backward from a 

selling price of the primary timber product, usually lumber. 

The first items in the appraisal are the specie and volume 

of timber in the sale, which have been developed from the 

timber survey. The volume figures and quality ratings from 

this survey are determined by statistical methods. 

Next, a current lumber selling price for each 

species of timber is listed. All lumber prices and produc

tion cost figures listed in the appraisal are in terms of a 

thousand board feet (mbf) which is the standard unit used 

by the industry. The basis for the lumber selling price 

used in the appraisal is a composite index of the selling 

prices for all qualities of lumber for a particular species 

of timber, e.g., ponderosa pine. The index used by the 

Forest Service for Arizona is prepared weekly by the Western 

Woods Product Association (WWPA) in Portland, Oregon. The 

selling price arrived at for the appraisal is not simply 

the quotation of the WWPA index. This index is first 

adjusted for projected price trends so as to reflect a 

current selling price for the lumber at the time of the 

sale. Then, a regional adjustment factor is applied, which 

is a composite factor that reflects the quality and selling 

prices of lumber in the Arizona-New Mexico region. The 
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operators in the industry in Arizona and New Mexico claim 

the need for this regional adjustment to compensate for a 

bias in the WWPA index. This bias occurs, they say, because 

only four per cent of the sales used in preparing the WWPA 

index are from the Arizona-New Mexico region, and these 

sales are for the most part of the poorer qualities (lower 

grades) of lumber. Therefore, the WWPA composite index 

selling value considerably overstates the value of lumber 

for the Region Three (R-3) producers. 

Finally, the WWPA index is adjusted for an overrun 

factor. Overrun is the difference between the estimated 

amount of lumber that will be produced from the timber and 

the actual amount produced. This overrun occurs because of 

the measurement method used to estimate the number of board 

feet of lumber to be produced from a standing tree. This 

measurement does not take into account the taper of ·the 

tree, and measures the volume from the upper, or smaller 

part of the tree. The measurement of lumber to be produced 

from a standing tree is a log scale (LS) measurement, while 

the measurement of the lumber actually produced is a lumber 

tally (LT) measurement. The recording of this measurement 

'difference is a continuous process and is carried on 

throughout the entire region. Thus the regional overrun 

factor is continuously updated for appraisal purposes. 

After each of the adjustment factors mentioned has been 

applied to the WWPA selling index, the Forest Service 



arrives at a lumber selling value for a given sale from 

which the residual value for stumpage is determined (see 

Appendix A) • 
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The second major part of the appraisal is based on 

the cost centers for production. The two basic cost 

centers are for logging costs and manufacturing costs. The. 

logging cost center reflects the total harvesting costs of 

the timber, including transportation costs from the sales 

area to the mill site. 

Some of the cost items in the logging cost section 

are taken from industry cost figures while other costs are 

imputed by the Forest Service. Those items that are 

industry costs represent the simple average of the firms in 

the industry who have submitted their costs voluntarily to 

the Forest Service for appraisal purposes. 

The road building, road maintenance, and transporta

tion costs are imputed costs, and are derived from govern

ment road engineering and transportation cost studies. 

Industry operators contend these costs are most often 

understated in the government figures in the appraisal and 

do not reflect the true costs incurred by the industry for 

these items. Still other costs, such as slash disposal 

(the removal or burning of branches and other debris after 

harvesting), the regeneration of the sales area after 

harvesting, and other environmental costs are also non

industry costs, as these functions are normally performed 
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by the Forest Service. These costs in the appraisal reflect 

the government cost experiences. 

The cost in the manufacturing cost center includes 

those production costs incurred from the log yard at the 

millsite to the selling costs of the lumber. The main sub

centers of this section are: from log yard through the green 

chain operations, i.e., through the production of rough, 

green lumber, and from the green chain point through the 

planer mill to the finished lumber. The cost figures used 

in these centers are collected from the firms in the 

industry on an annual basis and then updated when possible 

on a quarterly basis. Costs of two activities in the 

manufacturing process are not allowed by the Forest Service 

for appraisal purposes, and this is another point of 

controversy over the appraisal process. These costs are 

those of the log debarking equipment and the chipping 

machines, which are disallowed in the appraisal because the 

Forest Service contends that these activities are not 

essential to the manufacturing process. The operators in 

the industry counter this argument by saying the legal 

environmental constraints imposed upon them require their 

use, and without them they would be less efficient than 

they already are with respect to utilization of their waste 

products from the manufacturing process. As with the lumber 

selling value used as the beginning point in the appraisal 

method, the manufacturing costs are adjusted by the same 
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overrun factor to base them on the same unit as the logging 

cost center, i.e., mbf log scale. 

The manufacturing costs obtained from industry 

operators are subjected tq a double weighting method before 

they are used for timber appraisals. They are then called 

the regional averages for those cost items under manu-

facturing. First, the costs of each mill's operations are 

weighted according to the proportion which that mill's 

production represents of the total production of the firm. 

This gives the total per unit cost of these items for that 

firm. Then that firm's costs are weighted according to the 
I 

proportion that firm's production represents to the total 

production in the Southwest Region of the U. S. Forest 

Service. This method is used to prevent the proprietary 

data of the firms in the industry from becoming public 

informaticn. 

When the cost sectors mentioned above have been 

developed, their total is deducted from the adjusted lumber 

selling value. The result is known as the conversion value, 

and this is the final part of the appraisal. The conversion 

value represents the total value of financial expenses, 

taxes, profits, and a residual value for the timber. An 

imputed profit allowance, which is supposed to reflect the 

interest costs on borrowed capital, risk, income taxes, and 

profit for the operator, is then deducted from the 



conversion value to arrive at a residual value, or the 

appraised value for the stumpage. 
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Businesses normally consider profit to be that 

income remaining after operating costs, financial expenses, 

and taxes have been deducted from revenues. This profit 

then shows the return earned on investment. In this sense, 

the profit allowance figure used by the Forest Service in 

the appraisal is not a profit, but is an operating income 

allowance. An operating income margin, or allowance, shows 

the amount of each sales dollar that remains after all 

operating expenses are deducted, but it does not show the 

return on investment. This difference between operating 

income and profit is very meaningful and important to the 

industry, and is yet another area of controversy between 

the industry and the Forest Service over the timber 

appraisal method. The profit margin used by the Forest 

Service for imputed profit allowance in the appraisal is 

developed from several factors: historical bidding 

experience adjusted upward or downward by judgment to 

reflect the influence of market trends, conceivable bias in 

the appraisal data, extent of competition, availability of 

timber to established capacity, and the range of operator 

efficiency. However, the profit allowance ratio used in 

the appraisal is not determined by regional Forest Service 

personnel but by the national office of the Forest Service 

in Washington, D. C. and dictated to the regional offices. 
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The appraised stumpage value determined by this 

method is supposed to represent a fair market value for the 

timber and is the minimum legal value for which timber 

from the national forests can be sold under the mandates 

of the Organic Administration Act. However, under this 

method of valuation, the appraised value could be negative, 

which would be the case if the costs in the appraisal 

exceeded the lumber selling value. If a negative value for 

stumpage should occur, then the minimum legal selling value 

would be determined by the regeneration costs for the sale 

area. This cost is known as the base rate for a timber 

sale, and varies among specie. The base rate for ponderosa 

pine in Arizona is three dollars per mbf. Thus, ·it is 

possible for a timber sale to be offered that has a negative 

value to the industry. 

One final item about the timber appraisal process is 

that the residual value arrived at for stumpage represents 

a value from lumber production only. In Arizona, since 

1972, any values that can be attached to residual products 

of lumber production are added to the stumpage value to 

arrive at the actual selling price of timber. The only 

residual product value included at the time of this 

research was that received for chips, which were being sold 

to the pulp mill in Snowflake, Arizona. Chips are the 

by-product of the waste material from lumber manufacture, 

but do not include bark. The pulp mill in Snowflake 



37 

produces kraft paper and newsprint. By a negotiated agree

ment with the Forest Service only 50 per cent of the value 

of chips was being added to the stumpage price. Once the 

total value for stumpage has been determined for a proposed 

timber sale, by this appraisal method, preparations are 

made for the timber sale. 

The Selling Procedure for Federal Timber 

Before a timber sale from national forests can be 

advertised, an environmental impact statement of the sale 

must be made. This statement analyzes the impact the sale 

will have on each of the forest resource uses and the 

environment and must include the method of cutting the 

timber offered in the sale, i.e., clear cutting, selective 

cutting, etc. It must indicate what the final condition of 

the sale area will be when the harvesting is completed. 

When completed, this statement is mailed to all prospective 

parties to the sale and to other interested parties. The 

list of other interested parties has grown quite large, and 

includes groups concerned with the application of the 

multiple-use doctrine and environmental constraints in 

timber management. These other groups have prevented 

individual sales, on occasion, and have even prevented 

entire forest areas from offering timber sales by opposing 

the environmental impact. 
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The public has 30 days in which to respond to the 

environmental statement. After this time, if no arguments 

have been presented, the Forest Service can proceed with 

the sale. When the environmental impact statement has been 

accepted and the appraisal and formal sale report are 

completed, the sale is advertised for bids within 30 days 

by public announcement. The detailed prospectus of the 

sale is also mailed to prospective bidders. Bidding for 

public timber is open to any person, or firm, except those 

which have been disbarred for previous misconduct, or 

inability to prove financial responsibility. 

Methods of Bidding 

There are two basic methods of bidding on 

advertised sales of public timber: (1) by sealed bids only, 

and (2) by sealed bids followed by an oral auction. The 

latter is the common method used for public timber sales in 

Arizona. The contract for the sale is normally awarded to 

the high bidder. However, emergency awards may be given by 

the Forest Service for economic reasons, such as to avoid 

heavy local unemployment or for emergency needs of a local 

firm, or to prevent monopoly. Emergency awards are rarely 

given. A bidding record form is shown in Appendix A. 

When a timber sale contract is awarded to the 

successful bidder, two of the most important items of the 

contract are the type of sale and the term of.the sale. The 



type of sale defines the pricing method of the sale, while 

the term of the sale defines the period of time the 

contractor has in which to harvest the timber of the sale 

completely. 
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The principal pricing methods are flat-rate sales 

and escalated sales. If the sale has been made as a flat

rate sale, the purchase price for all of the timber cut 

from the sale will remain constant at the bid price as long 

as the harvest is completed within the term of the contract. 

Flat rate sales usually occur when the sale is a salvage 

sale, i.e., for timber that has been damaged by fire, 

insects, or disease. Salvage sales, as a rule, are small 

in volume, and have a short term contract period. 

If the sale has been made as an escalated sale, the 

purchase price of the timber depends upon the selling value 

of lumber at the time the timber is harvested, no matter 

what the original bid price was. This means that the 

contractor might have to pay several different prices for 

the timber if the timber is not all harvested at the same 

time. As the mills normally have several sale contracts at 

the same time, this is not usually the case. The actual 

purchase price of timber sold under the escalated pricing 

method is rarely the same as the original bid price because 

of the volatility of the lumber market. The actual price 

paid for timber under the escalated method is described 

below. 
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If the selling value of lumber rises above the value 

used as the basis for the original appraisal, then the bid 

stumpage price is increased to the contractor by 50 per 

cent of the amount of increase in the lumber value. How

ever, there is a maximum amount by which the original bid 

price can be increased. This maximum amount of increase 

is the original bid price less the base price for that 

species. An example of the price adjustment process would 

be: assume the original bid price for a sale was $40 per mbf 

and that the base price for the timber species was $3 per 

mbf. Then, if the basic lumber value had increased by $120 

per mbf since the original appraisal, the price adjustment 

·method implies that the price of the timber at the time of 

harvest should increase by $60 per mbf, making the actual 

selling price to the contractor $100 per mbf. However, 

with the maximum increase constraint, the increase in price 

would only be $37 per mbf ($40 per mbf less $3 per mbf), 

making the actual new price to the contractor $77 per mbf 

rather than $100 per mbf. 

If the selling value of lumber should drop below the 

original value used in the appraisal by the time the timber 

is harvested, the actual purchase price paid by the 

contractor would be the original bid price less 100 per cent 

of the decrease in lumber value, but never below the base 

price for the species. In the example given above, if the 

change in lumber value had been a decrease of $120 per mbf, 
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the actual price paid by the contractor for the timber at 

the time of harvest would have been $3 per mbf, the base 

price. Thus, the actual price paid for timber sold under 

the escalated pricing method depends upon the selling value 

of lumber at the time the timber is harvested, relative to 

the selling value of lumber at the time the original 

appraisal for the timber was made. 

The term period for timber sales ranges from one 

year to seven years, depending upon the volume of the sale. 

Some very large volume sales have been for longer periods, 

but these are rare. Under extenuating circumstances, such 

as continued severe weather conditions or depressed economic 

conditicns, a contractor can petition for an extension of 

the term without penalty. Conversely, the Forest Service 

may request a quicker harvest for environmental or manage

ment reasons. Should a contractor let the term of the sale 

expire without requesting an extension, or should an 

extension request be denied, the Forest Service will re

appraise the "remaining timber to be harvested, based on the 

current appraisal data. 

It should not be assumed that all sales of public 

timber in Arizona are made through the open bidding process, 

because there are exceptions to this requirement. These 

exceptions could influence the pricing behavior of the firms 

in the industry. Three exceptions to the open bidding 

method for public timber in Arizona are the following: (1) 



small business "set-aside sales," where only those firms 

that qualify as a small business under the Small Business 

Administration (SBA) are pe~mitted to bid for the timber, 9 

42 

(2) sales that are within a Federal Sustained-Yield Working 

Circle,
10 

and (3) sales that have a value of $10,000 or 

less. 

The Small Busine~s Act 

Section 2 of the Small Business Act states in part: 

It is the declared policy of the Congress that 
the Government should aid, counsel, assist, and 
protect insofar as is possible the interests of 
small business concerns in order to preserve free 
competitive enterprise, to insure that a fair 
proportion of the total purchases and contracts 
or subcontracts for property and services for the 
Government be placed with small business enter
prises, to insure that a fair proportion of the 
total sales of Government property be made to 
such enterprises, and to maintain and strengthen 
the overall economy of the Nation. 

Under an agreement between the SBA and the USDA, the 

administrators of the national forests are required to 

cooperate with SBA representatives in meeting the spirit and 

objectives of the Small Business Act. Section 4 of this 

agreement states how small business quotas are determined 

for timber sales of national forests: 

a. A base average share for small business 
shall be established for each National Forest, 

9. Small Business Act (15 U.S.C. 631). 

10. "The Principal Laws," p. 137. 



or significant marketing area, by comparing the 
small business purchases to total sales there
from f0r a 5-year period. The base will be 
recomputed on a 5-year history, ordinarily at 
5-year intervals, provided that the recomputed 
base shall not be less than half the initial 
base share. Recomputation will be based on 
size of the firm at the time of each ti~er 
purchase during the computation period. 

This agreement with the SBA does not preclude competitive 

bidding for the timber on national forests in Arizona, but 

it does restrict a portion of the timber offered for sale 

to only small firms, and there is only one major lumber 

producing firm in Arizona that.is classified as a small 

business. The timber sale allotments for small businesses 

12 on the national forests in Arizona are shown as follows: 

National Forest 

Apache 
Coconino 
Coronado 
North-Kaibab 
South-Kaibab 
Prescott 
Sitgreaves 
Tonto 

Current Base 
Share Per Cent 

12% 
7 

100 
0 

76 
53 
27 
68 
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The proportions listed above as "set-aside'' amounts for the 

small firms are not automatically set aside annually for 

the small firms. Continuous monitoring of the timber 

sales by the Forest Service identifies the purchases made 

11. USDA-Forest Service Manual, 2431.11-2431.12. 

12. Recomputation of SBA Base Share for Five-Year 
Period Ending December 31, 1975. u. S. Forest Service 
Memorandum, Region 3, Albuquerque, April 14, 1976. 



44 

by the small firms. Only if over a period. of time less than 

the five-year evaluation period smali firms have not been 

able to purchase the allotted share through open bidding, 

will "set aside sales" be offered. The Public Timber 

Purchasers Group, an industry association located in 

Portland, Oregon, acts as an advocate for the large firms 

to monitor the SBA set-aside sales. 

The Flagstaff Federal Sustained-Yield Unit13 

A Federal Sustained Yield Unit was established in 

the Coconino National Forest working circle by the chief 

of the Forest Service on May 6, 1949. This unit was created 

under the authority of the Sustained-Yield Forest Management 

Act of March 29, 1944. The act says in part: 

Sec. 3. The Secretary of Agriculture and the 
Secretary of Interior are further severally 
authorized, whenever in their respective judgments 
the maintenance of a stable community, or 
communities, is primarily dependent upon the sale 
of timber or other forest products from federally 
owned or administered forest land and such 
maintenance cannot effectively be secured by 
following the usual procedure in selling such 
timber or other forest products, to establish by 
formal declaration for the purpose of maintaining 
the stability of such community a sustained yield 
unit ... , and to sell •.. timber and other 
forest products from such unit without competi
tive bidding . . • . 

13. Flagstaff Federal Sustained Yield Unit: 
Periodic Reanalysis, U. s. Forest Service, Region 3, 
Albuquerque, 1970. 
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The primary purpose for the establishment of the Flagstaff 

Unit was to provide the maximum feasible, permanent support 

to the Flagstaff community by insuring the forest product 

industries located in Flagstaff a timber supply from the 

National Forest lands of the unit. The policy statement of 

the Flagstaff Unit includes, in part, the following items: 

1. Eighty-five per cent of the sawtimber, 
excluding salvage, sold from the unit must be 
given primary manufacture within the City of 
Flagstaff or three miles thereof. 

2. The remaining fifteen per cent will be 
offered for sale to small mills without regard 
to point of manufacture. 

3. The eighty-five per cent to be offered 
for sale to approved responsible operators with 
suitable manufacturing facilities in Flagstaff 
on a competitive basis or without·competitive 
bidding at not less than appraised value. 

The Forest Service Manual calls for periodic reanalysis of 

Federal Sustained Units, normally every five years. The 

Flagstaff Unit, however, was not reevaluated between 1949 

and 1970. 

At the time the Flagstaff Unit was established, 

logging and primary ~ood manufacturing combined were the 

number one industry in Flagstaff, in terms of employment 

and dollar value. When the unit was reevaluated for the 

first time in 1970, the wood products industry had dropped 

to fourth place in economic importance for the City of 

Flagstaff. With the completion of Interstate Highway 40 

since that time, it is believed that this industry has 



dropped even further in its importance to Flagstaff. The 

need for maintaining the Flagstaff Federal Sustained-Yield 

Unit today is highly questionable. 
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The third exception to the sale of public timber 

from the national forests, those sales having a value of 

less thap $10,000, are allowed under Forest Service regula

tions. 

After a sale contract has been awarded, the harvest

ing of the timber is carried out by the purchaser, or by his 

subcontractor, subject to general supervision by officials 

of the Forest Service. The unique timber supply situation 

that exists in Arizona, along with institutional and legal 

conditions, requires, by necessity, a close relationship 

between the operators in the industry and the Forest 

Service. 

The Timber Industry in Arizona 

Trends and Current Status 

A brief look at the history of sawmills in Arizona 

indicates a decrease in the number of mills and a greater 

concentration of ownership. The number of mills reached a 

peak in 1946 when there were 66 mills in the state. Tables 

1 and 2 show this trend, along with a trend in larger size 

sawmills. 

The degree of concentration of ownership of the 

sawmills in Arizona has increased as the number of mills has 



Table 1. Lumber Mills in Arizona, 1960-1974 

1960a 1965b 1974c 

Class Size d No. of Per Cent of No. of Per Cent of No. of Per Cent of 
of Sawmills Mills Production Mills Production Mills Production 

1 9 0.4 7 0.6 0 0.0 

2 17 13.0 4 '5. 3 3 2.6 

3 12 86.6 14 94.1 13 97.4 

Totals 38 100.0 25 100.0 16 100.0 

aRobert L. Miller, Lumber Production in Arizona and New Mexico, 1960, 
U. S. Forest Service, Rocky Mountain Forest and Range Experiment Stat~on Research 
Note RM-19 (Fort Collins, Colorado, 1964, p. 5). 

bDirectory of Forest Products Industries--Southwestern Region (Albuquerque: 
U. s. Forest Service, August, 1965). 

cu. s. Forest Service Records (U. s. Forest Service, Southwestern Region, 
Albuquerque, 1975). 

dClassification of Sawmill Size: 1 = Annual production 0-500 mbf; 2 = 
annual production 500-5,000 mbf; 3 = annual production 5,000 & up mbf. 
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Table 2. Lumber Mills and Production in Arizona, 1946-1974a 

Lumber Production mbf/LT 
Number of 

Year Sawmills Total Average per Mill 

1946 66 241 3.6 

1954 31 258 8.3 

1960 38 330 8.7 

1965 25 326 13.0 

1974 14b 272 19.4 

aU. S. Forest Service Records. 

bNot including Fort Apache Timber Company (FATCO). 
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declined. In 1965 there were 25 active sawmills listed, 

which were owned by 20 different owners. By 1970, there 

were still 25 sawmills, but there were only 17 owners. 14 

The 16 sawmills that remained in 1974 represented only nine 

owners, which was a 36 per cent decrease· in the number of 

mills, and a 47 per cent decrease in ownership in a four

year period. Two of the 16 mills operating in 1974 were 

owned and operated by the Fort Apache Indians. These mills 

are not being considered in this study, as their timber 

supplies come only from the Apache Indian Reservation 

forests. Consequently, they are not faced with the same 

constraints and/or competitive conditions for their supply 

of timber as are the other firms, who must purchase their 

timber supplies from the U. S. Forest Service. Nine of the 

remaining 14 sawmills were owned by four firms. These four 

firms purchased 96.7 per cent of the timber sold by the 

Forest Service in 1974, and accounted for 96.3 per cent of 

the lumber produced that year in Arizona. By any standards, 

this reflects a very high degree of concentration. 

The primary wood products produced in Arizona are 

lumber, mine timbers, posts, kraft and newsprint, and poles. 

The latter three products require special manufacturing 

processes and are not produced at sawmill sites. They use 

different timber raw material than the sawmills. The kraft 

14. "Arizona Landmarks." 



and newsprint industry uses pole timber stumpage less than 

12 inches dbh, as opposed to sawtimber stumpage 12 inches 

and greater dbh, as its primary source of raw material. 
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The coarse residue of the sawmill operations is also used 

as raw material by this industry. The manufacture and 

treatment of poles for use as utility poles requires 

sawtimber as the raw material, but the bulk of the supply 

for this comes from the Pacific Northwest and consists 

primarily of fir trees, not ponderosa pine. The kraft and 

newsprint plant located at Snowflake, Arizona and the pole 

treatment plant at Prescott, Arizona are owned and operated 

by Southwest Forest Industries. This concentrates even 

further the total spectrum of the timber industry in 

Arizona. A primary wood product, particle board, once was 

produced by Southwest Forest Industries at Flagstaff, 

Arizona but was phased out in 1974 as unprofitable. 

Even though there has been a sharp reduction in the 

number of sawmills operating in Arizona and a greater 

degree of concentration in ownership, the industry still 

faces stiff competition in the marketing of its products 

from other regions, primarily the Pacific Northwest and the 

South. 

The Manufacturing Process 

The manufacture of lumber is an example of a basic 

flow process. The starting point is the mill log yard, 
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where the logs are brought after being harvested in a sale 

area. The logs are usually cut (bucked) into 16-foot 

lengths at the site of the harvest before being transported 

to the mill. From the log yard, a log begins the production 

process at the debarking machine where it is mechanically 

stripped of all bark. Debarking is necessary if the outer 

edges of the logs, known as slabs, are to be chipped for 

further use as pulp. After being debarked, the log is 

carried by conveyor to the headrig, where the headsawyer 

makes a decision as to how the log should be sawed. The 

headsawyer is the key person in the lumber production 

process; his decisions are critical in obtaining the highest 

value lumber from the log. 

From the headrig, the rough sawed boards move on to 

the edgers and trimmers, where they are squared off and cut 

to standard lengths and thickness. The scrap from this 

stage of the process (edgings) falls into lowered conveyors 

where it is taken to the chipping machine and cut up as 

pulp. The lumber is then carried to the green chain where 

the boards are pulled off and stacked according to grade, 

size, and species. This ends the first stage of production 

and the lumber at this point is known as rough green lumber. 

It is then taken to the yard for air drying or, for the 

better grades, kiln drying before the next stage of produc

tion. 
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A small amount of lumber is sold as rough green, but 

most is processed through the planer stage after it has been 

dried to a specified maximum moisture content. 

The planer operation consists of surfacing the rough 

lumber on one or more sides and resawing some of it into 

thinner boards. The residue from this operation is saw

dust, which presents a serious problem of use, or disposal, 

to many operators. From the final stage of the planer 

operation, the finished lumber is drawn off and stacked 

again, according to grade, size, and species. The lumber 

is then placed in the shipping yards, or sheds, to await 

sale. 

The primary and finishing processes explained above 

generally describe the lumber production. The configuration 

beyond the headrig operation varies from one mill to another 

in Arizona sawmills. Although the mill operators seem 

constantly to be striving to improve the efficiency of the 

flow pattern, no unique process is universally accepted 

as the best or most efficient. There are also some differ

ences among the different mills in the amount and kind of 

equipment used. The economies of scale for lumber produc

tion are achieved at a relatively low level of output. If 

greater output is desired, then the mill merely duplicates 

the manufacturing process described here by either adding 

additional duplicate equipment or operating additional 

shifts. 



An important fact of the manufacture of lumber is 

that only 50 per cent of the log input is converted to 

lumber. The remaining 50 per cent becomes one form or 

another of residue. Thus the recovery factor of stumpage 
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is very low, and if the grade of logs in the input was poor, 

the value to be realized from the lumber produced also will 

be low. 

Problems Facing the Timber Industry 

The timber industry in general has not kept pace 

with other industries in the United States in increased 

productivity. While many technological improvements have 

resulted in improved economies of operation, these improve

ments have been largely offset by increased harvesting and 

transportation costs, and a general lower quality of 

timber. 

A major problem for the industry in Arizona is the 

poor quality of timber being cut, and the resultant poor 

quality of lumber produced. Most of the old-growth stands 

of timber in Arizona have been cut and those that remain 

are remote or inaccessible. As mentioned previously, it 

took approximately 350 years for these stands to fully 

mature. The present young growth stands are of neither the 

size nor the quality of the old growth trees and, conse

quently, the resulting lumber produced brings in less 

revenue for the producers. With the present and planned 
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cutting cycle for timber on the national forests of 120 

years, the quality of sawtimber in Arizona is expected to 

decline further in the future. Ideally, timber for 

producing good quality lumber is considered to be 36 inches 

dbh and larger, but the planned cutting cycle will produce 

timber that will be no more than 22 inches dbh. Change in 

the size and quality of standing timber has been gradual 

over time, and many of the sawmills have been unable 

easily to adjust their capital equipment to the greater 

efficiency required with smaller logs. Smaller logs require 

a headrig with a thinner knerf (size of the cutting edges of 

the saw), but with logs of various sizes coming in, most 

mills have not changed their headrigs. In fact, capital 

investment in new, more modern equipment for sawmills has 

been quite low in Arizona, relative to other areas. 

To understand the extent of the problem the industry 

faces with a lower quality timber, it is necessary to know 

something about the grading of both logs and lumber. The 

U. s. Forest Service has developed a grading system for . 

evaluating the quality of standing timber. For ponderosa 

pine, the dominant species found in Arizona forests, grade 

one indicates the highest quality tree and grade six the 

lowest quality. This grading system is based upon several 

factors, including the size, dbh, straightness of the tree, 

number of limbs and their location on the tree, visible rot 

or disease, and general appearance of the tree. Based on 



the grading system of the Forest Service, over 85 per cent 

of the stumpage in recent timber sales in Arizona have 

been of grades four or lower, with the majority in grades 

five and six. Timber quality determines to a large degree 

the type and quality of lumber that can be produced from 

the stumpage. The reasons for low quality of standing 

timber can be related both to natural causes and to forest 

management inefficiencies. Low annual rainfall and poor 
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quality soils are natural causes, while improper pre

commercial and commercial thinning and other silviculture 

practices are management causes. Forest Service ineffi

ciencies result not from lack of quality of personnel or 

effort but from lack of sufficient funding to carry out the 

necessary programs. 

Lumber grades, while rather complex and difficult 

to understand by persons not associated with the industry, 

are important to understanding the serious problems of the 

industry in Arizona. In general, lumber is classified in 

two ways. One is on the basis of the quality of the wood 

and the other is on the basis of the dimension (thickness) 

of the lumber. 

Three general quality classifications for lumber 

are standard throughout the country. These are (1} selects, 

(2) factory and shop, and (.3) commons. Each of these 

classes has several sub-classifications. 



The term select indicates lumber that is free or 

nearly free of defects such as knots or blemishes and is 

used for finish work where appearance is of paramount 

importance. Factory and shop quality lumber is intended 
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for secondary manufacture into window sash, doors, and 

various other kinds of millwork. The commons classification 

is divided into two general groups depending upon the 

intended use of the lumber. Thinner lumber, less than two 

inches in thickness, is graded on appearance, while 

thicker lumber is graded on a structural basis. Lumber in 

the commons classification is used primarily in construc

tion. To repeat, there are several sub-classes within 

these groups. 

The second method of classifying lumber is by the 

thickness of the lumber. The classifications under this 

method are (1) one inch lumber, known as boards, and (2) 

lumber two inches thick and thicker, known as dimension. 

Several fractional sizes are used in conjunction with these 

two classifications. 

This brief explanation of the classifications and 

grading of lumber suggests some of the inherent problems of 

the industry. One is the large proportion of low-grade 

lumber produced from Arizona sawtimber. Lumber production 

from ponderosa pine in Arizona is commonly 40 per cent and 

greater in the lowest grades of the common classification. 

A recent seven-year sutdy showed that 75 per cent of all 
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lumber produced in Arizona was in the common grades. A 

specific example of the poor quality of lumber produced was 

found in the data researched for this study. In 1974 one 

mill's production included 91 per cent in the common grades, 

and only nine per cent in the two highest grades, select 

and factory and shop. In terms of value, for 1974, the 

common grades represented an average sale value of $107.42 

per mbf, while the two higher groups had an average selling 

value of $258.08 per mbf. The average value of the higher 

grades was 141 per cent greater than the value for the 

common lumber. The lower grades have always been marginally 

profitable items, especially in times of sluggish or 

de~ressed markets. 

A second primary problem is emphasized in the study 

mentioned above. 

the major wood product manufactured ~n 
Arizona in terms of volume wood is still one 
inch thick lumber. This provides cause for 
concern in view of the increasing encroachment 
by plywood and other sheet product manufacturers 
into the market for sheathing and sub-flooring 
materials--a high volume market formerly 
dominated by the lumber industry. This concern 
is accentuated because no plywood or veneer is 
currently produced in Arizona.l5 

The declining quality of timber available, the 

preponderance of the poorer grades of lumber produced, and 

the reliance upon production of a product that is being 

15. Brisbin, "Marketing Problems," pp. 92-94. 



replaced in many markets, pose serious problems for the 

industry in Arizona. 
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Another primary problem for the industry, but one 

that is not unique to the industry in Arizona, is the 

enormous amount of waste, or residue, that results from the 

manufacture of lumber. As stated previously, only 50 per 

cent of the log input in the manufacturing process is 

converted to lumber. The remainder is either in the form 

of coarse residue (bark, slabs, edgings, and trim), or fine 

residue (sawdust, planer dust, and shavings). 

Prior to the passing of air pollution· laws, most 

of this residual was burned as waste at the millsite in 

wigwam or teepee burners. However, ·some firms attempted to 

find productive uses for the residual material. Some mills 

utilized heat from their burners to make steam for the 

kilns used to dry out the lumber or to drive generators for 

supplying electrical power for the sawmill. These mills 

stopped even this attempt at utilization of residue when 

the pollution laws first became effective, but recently some 

have installed new type burners with abatement processes and 

once again are utilizing some of their waste products. 

Another attempt to solve the waste material problem 

has been to install chipping machines at the sawmill to 

chip the coarse type residues. Chipped material can then 

be sold to the pulp mill located in Snowflake for use in 

making container board and newsprint. This is a marginal 



product, however, and there is no guaran~ee that the mills 

can sell all of their coarse residue. Bark cannot be 

included in the chips sold to the pulp mill. The distance 

that a sawmill is located from the pulp mill is crucial to 

realizing a profit from the sale of chips. Some mills in 

the state are too distant from a market. If a mill cannot 

sell chips to a pulp mill, the only alternative is to burn 

this waste, but some mills have been reluctant to make 

the capital investment necessary to install burners that 

will satisfy air pollution requirements. 

Sawdust and other fine residue is another matter. 

This material cannot be utilized by the pulp mill because 

the fibers are not long enough for pulping. One firm, 

Southwest Forest Industries, attempted to solve this 

problem by installing a particle board plant in Flagstaff 

to utilize this waste. Particle board has many uses, and 
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in many cases has replaced lumber products in cabinet and 

construction work. But so many firms outside of Arizona 

began producing particle board at about the same time and 

for the same reason that the market became highly competi

tive. After a short time, Southwest Forest Industries 

closed its plant as unprofitable. Other attempts to utilize 

fine residue have been to treat it chemically and then 

package it to sell as a soil nutrient or as animal bedding. 

Again, these are marginal products and total demand would 



not allow the mills to utilize all of their fine residue 

with these products. 

Bark represents a third type of \vaste from lumber 

production and poses a bigger problem for utilization, or 

disposal, than the other types of waste. Bark became a 

separate and distinct type of residual when the sawmills 

were no longer able to burn their waste products. Since 

bark cannot be used in the pulping process for kraft or 

newsprint, it became necessary for the mills to strip the 

bark from logs before the lumber production process. This 

was necessary in order to be able to use the slabs (the 

first cuts made on the rounded sides of a log) in the pro

duction of chips. Firms making a soil nutrient of their 

sawdust have tried to utilize bark waste by making it into 

a decorative material for ground cover for both businesses 

and new homes. This product has a limited market, though, 

and does not allow for complete disposal of this type of 

waste. 

The. best potential solution to the problems of the 

low rate of lumber recovery from the raw log seems to be 

increased investment in new technologically improved 
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capital equipment. Management must have reasonable 

assurance of being able to recover new investments before 

undertaking such capital outlays. Such new investments 

might be for new sawing equipment that would allow for more 

profitable recovery of the poorer quality and smaller timber 
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now being harvested in Arizona. One solution for the 

utilization of waste material might be to use it as indus-

trial fuel for the generation of steam and electricity at 

the mills. This might be especially beneficial, as the 

mills are industrial subscribers for the use of natural 

gas, and therefore are on an interruptible service schedule. 

They can ill afford to shut down their kilns or stop 
\ 

operations, so, in the face of rapidly ri~ing prices and 

recurring shortages of natural gas, the conversion to use 

of waste material as a source of energy would not only 

reduce costs but would also insure a continuous fuel supply 

as long as the mills were operating. 

Thus, with the decline in the quality and quantity 

of timber available to the lumber industry in Arizona, the 

need for more efficient utilization in the production of 

lumber and the resulting residues presents a serious 

challenge to the industry. Meeting this challenge will 

call for greater capital outlays for modern equipment and 

for innovative management if the industry is to remain 

competitive and prosperous. However, a legitimate 

constraint to these requirements is producers' uncertainty 

of their long run supply of timber, given the multiple-use 

concept of forest resources. 



The Market Structure of the Timber Industry 

In analyzing the timber industry in Arizona, it is 

necessary to investigate both sides of the timber market, 

i.e., the industry as buyers of raw material, stumpage, 

and as sellers of primary timber products such as lumber. 

While most manufacturers in the United States obtain their 

raw materials from the private sector of the economy, 
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98.6 per cent of the timber supply for the industry in 

Arizona originates in the public sector. More national 

forest acreage is being committed each year to uses which 

conflict with timber harvesting and lumber production, and 

decisions on how this resource will be used under the 

multiple-use concept are often more political than economic. 

This study will give specific attention to the various 

institutional and economic arrangements between the seller 

of timber in Arizona (the U. s. Forest Service) and the 

buyers (the firms in the Arizona timber industry). The 

study also will look at the effect these arrangements have 

on the price of a renewable resource. First, the paper 

looks at the market structure of the industry to see what 

this might tell about pricing behavior in the industry. 

Among the major industries in the United States, 

the timber industry, or more specifically the lumber 

industry, is one of the very few that approximates the 

theoretical concept of competition. The industry is 

characterized by a large number of firms, and entry and exit 
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has been relatively easy in the past, at least to operate 

on a small scale. This last characteristic is changing and 

will probably change more in the future because of the 

uncertainty of supply. Other characteristics that indicate 

competition are that the market for the product is national 

in scope and there is.no one firm, or group of firms that 

can influence lumber prices. Perhaps this could be done in 

a local market, but not in the national ·market. Finally, 

the product is homogeneous. Lumber is a commodity, i.e., 

it is undifferentiated, and it is not possible to identify 

the producer from observation of the product. Essentially, 

lumber producers in Arizona are price takers in the selling 

market and it is this characteristic that establishes a 

competitive market. 

The high concentration of the industry in Arizona, 

as indicated by the four firms mentioned previously, 

constitutes an oligopsonistic structure on the buying side 

of the timber industry as contrasted to the competitive 

market on the selling side. One additional feature that 

adds to the relative uniqueness of the total market struc

ture of the timber industry in Arizona is that the seller 

on the supply side, the U. S. Forest Service, is a 

monopolist. 

The total market structure described above raises 

the question of the pricing behavior of the participants, 

and the effects on the public and the industry of their 



behavior. This will be analyzed and some conclusions made 

in the remainder of this study. 
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CHAPTER III 

PURPOSE AND METHODS OF ANALYSIS 

Summary of Institutional and Legal Conditions that 
Influence Timber Sale Decisions 

The first section in this chapter discusses the 

important acts and institutional arrangements having a 

direct influence on timber sales decisions made by the 

Forest Service. The incentive for these acts is explained 

and their effects on timber sales in Arizona are examined. 

The second section of the chapter discusses the areas of 

controversy that exist between the industry and the Forest 

Service over the method of determining certain items used 

in the appraisal of timber values. The purpose for the 

study is explained in the third section, and the chapter 

concludes with an explanation of the methods of analysis 

used in the study. 

The Multiple Use-Sustained Yield Act 

The U. s. Forest Service maintains it has always 

followed a multiple-use approach in management of the. 

national forests. Many special interest groups will argue 

that the Forest Service has followed a dominant-use approach, 

with the dominant use(s) in the western United States being 

timber and grazing. \Vhen the west was sparsely populated 
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this was probably true. The demand for other uses of the 

forest resource, such as hunting and fishing, recreation, 

and wildlife reserves was very small. However, with the 

large transfer of population to the west immediately after 

World War II and the continued rapid growth since, the 

demand for other uses of the forest resource became quite 

high. Increased public demands for other uses of the 

National Forests' resources brought about the passage of 

the Multiple Use-Sustained Yield Act in 1960. 1 
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The passage of this act has had a noticeable effect 

on the timber management plans and activities on the 

national forests in Arizona. Examples of these effects can 

be seen in the Tonto and Prescott National Forests. With 

the spectacular population growth of Phoenix and its 

surrounding area, and its proximity to these forests, the 

demands for recreational uses of these forests has become 

very great. In response to these demands the Tonto National 

Forest has reduced its allowable annual timber cut by 50 per 

cent, and tbe Prescott Forest has restricted timber cutting 

from a large part of the forest. Thus, as greater public 

demand has been focused on non-timber uses of the forest 

resource, there have been pressures put on the Forest 

Service to reduce the areas classified as commercial forest 

land. Areas of productive forest land have been withdrawn, 

1. "The Principal Laws." 



or are under study for withdrawal, as wilderness areas, or 

in favor of some other restricted use. The Multiple Use

Sustained Yield Act has forced the Forest Service to give 

greater attention to each of the uses of the forest 

resource. 

The Environmental Policy Act2 
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This act declared it to be the policy of the federal 

government in cooperation with other levels of government 

and private organizations to promote and maintain environ

mental conditions so as to maintain the proper balance 

between man and nature while fulfilling the social and 

economic requirements of current and future generations. 

The intent of this act was enhanced further with the passage 

of the Environmental Quality Improvement Act of 1970. 3 This 

second environmental act placed emphasis on prevention, 

abatement, and control of environmental pollution and 

preservation of water and land resources. The passage of 

these two acts not only put further constraints on the 

Forest Service's timber management plans, but also upon the 

activities by firms in the timber industry. More control 

was instituted over logging methods and times. Additional 

attention had to be given to the habitat of wildlife, to 

the effects of timbering activities upon streams and 

2. Ibid., pp. 243-248. 

3. Ibid., pp. 249-251. 
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rivers, and to the conditions of.roads in order to maintain 

the quality of the environment in lumbering areas. The 

effects of these acts were felt most by the sawmills in 

their methods of disposing of the residual wastes from the 

lumber production process. The mills could no longer simply 

burn off waste because this violated air pollution standards 

under the new laws. 

The Small Business Act 

The. declared policy of the Small Business Act is 

given below: 

The essence of the American economic system of 
private enterprise is free competition. Only 
through full and free competition can free 
markets, free entry·into business, and oppor
tunities for the expression and growth of 
personal initiative and individual judgment be 
assured. The preservation and expansion of such 
competition is basic not only to the economic 
well-being but to the security of this Nation. 
Security and well-being cannot be realized 
unless the actual and potential capacity of 
small business is encouraged and developed. 
It is the declared policy of the Congress that 
the Government should aid, counsel, assist, and 
protect insofar as is possible the interests of 
.small business concerns in order to preserve 
free competitive enterprise, to insure that a 
fair proportion of the total purchases and 
contracts or subcontracts for property and 
services for the Government be placed with small 
business enterprises, to insure that a fair 
proportion of the total sales of Government 
property be made to such enterprises, and to 
maintain and strengthen the overall economy of 
the Nation.4 

4. USDA-Forest Service Manual, Title 2400, 
2423.11-1. 
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The Department of Agriculture entered into an agreement 

with the Small Business Administration in 1958-59 relative 

to the sale of National Forests timber. This agreement was 

amended in 1966 and again in 1975. Because of the impact 

this could have on timber sales from the National Forests 

in Arizona, the Agreement of 1975.is presented in 

Appendix A. 

The Flagstaff Federal Sustained-Yield Unit5 

When the Federal Sustained-Yield Unit at Flagstaff 

was established in 1949 there were four mills within the 

city and two small mills outside the Flagstaff area. Mills 

within the city were ownzd by non-resident, corporate 

interests, while those outside of Flagstaff were locally 

owned small enterprises. Therefore, when the decision was 

made to create the Federal Sustained-Yield Unit at Flagstaff 

where 85 per cent of the timber within it had to be sold 

only to those firms operating in Flagstaff, a biased 

precedent was set in favor of big business. Although the 

Flagstaff Unit was established before the enactment of the 

Small Business Act, it would later be in direct contrast 

with the philosophy of the latter act. Not only were the 

small operators denied the opportunity to bid ·on the major 

por~ion of available timber supply on the Coconino National 

Forest and a small portion of the South Kaibab National 

5. Flagstaff Federal Sustained Yield Unit, 1970. 
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Forest but the policy of the Unit further stated that "The 

85 per cent to be offered for sale to approved, responsible 

operators with suitable manufacturing facilities in 

Flagstaff on a competitive basis, or without competitive 

bidding, at not less than appraised value." 6 

After the creation of the unit, the following 

companies were designated as operators within it: Sno-Fluff 

Excelsior Manufacturing Company; Babbitt Bros. Trading 

Company; The Saginaw-Manistee Lumber Company, established 

in 1881; and Southwest Lumber Mills, Inc., established in 

1910. The Sno-Fluff Company was not a purchaser of saw-

timber as their manufactured product was excelsior for 

evapora~ive coolers·, and made from aspen rather than 

ponderosa or fir trees. 

Some of the significant events affecting the unit 

are listed below in chronological order. 7 

1. 8/23/50--Babbitt Bros. Trading Company's designation 

as an approved responsible operator revoked follow

ing the sale of its facilities to Whiting Brothers 

on 5/8/50. 

2. 5/17/51--Whiting Brothers designated as approved 

responsible operator for the unit upon application 

6. Ibid., p. 3. 

7. Ibid., pp. 5-7. 



of 4/18/51. 
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(Whiting Brothers was later changed to 

Kaibab Industries, Inc.) 

3. 2/ll/54--Saginaw-Manistee Lumber Company's designa

tion as an approved responsible operator was 

cancelled following its purchase by Southwest Lumber 

Mills, Inc. 

4. 1/28/60--Southwest Lumber Mills, Inc. changed its 

name to Southwest Forest Industries, Inc. 

5. 9/30/65--Letter to Regional Office (R-3) from 

Southwest Forest Industries, Inc. requesting that 

the allocation formerly held by Whiting Brothers 

(Kaibab Lumber Company) be set aside in the name 

of Southwest Forest Industries, Inc. following its 

purchase of the Flagstaff mill of Kaibab Lumber 

Company. 

6. 10/28/65--Redesignation of Southwest Forest 

Industries, Inc. as an approved responsible 

operator as a result of its letter of 9/30/65. The 

redesignation also provided for the revocation of 

the designation of Whiting Brothers as an approved 

operator. 

7. 12/7/72--Letter to Sno-Fluff Excelsior Manufacturing 

Company rescinding designation as approved 

responsible operator on Flagstaff Sustained Yield 

Unit. 
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Thus, in 1972, Southwest Forest Industries, Inc. 

was the only approved responsible operator for 85 per cent 

of sawtimber cut in the unit. 

When the unit was designated in 1949, its primary 

purpose was to promote and maintain the economic stability 

of the city of Flagstaff. At that time the timber industry 

accounted for approximately 54 per cent of the employment 

in Flagstaff, directly and indirectly. A comparison of 

direct employment by the industry between 1947 and 1975 is 

shown below. 8 

1947 

Number Per Cent 

625 25.4 

1970 

Number Per Cent 

518 5.2 

1975 

Number Per Cent 

538 3.8 

It can be clearly seen that the importance of the 

timber industry to the Flagstaff community declined con-

siderably over the 28 year period from 1947 to 1975. 

During this same period the population of Flagstaff 

increased four-fold, from 8,500 to 32,450. Yet, in spite 

of the decline in importance of the timber industry to the 

city of Flagstaff, the policy of the sustained-yield unit, 

i.e.·, 85 per cent of the sawtimber to be cut on the 

Coconino National Forest had to go to operators in Flagstaff, 

still dominated the timber sales on this forest in 1975. 

8. Flagstaff Federal Sustained Yield Unit: Periodic 
Reanalysis, U. S. Forest Service, Region 3, Albuquerque, 
Appendix, Table six, 1975. 
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Areas of Controversy Over the Appraisal Process 

The areas of controversy over certain items used in 

the appraisal are pointed out and explained in this section 

in order that the reader may better understand the findings 

made in the analysis of the data given in Chapters V and VI. 

The specific items in the following discussion are: imputed 

costs, disallowed costs, and profit allowance. 

Imputed Costs Used in the Appraisal 

The objective of the timber appraisal process is 

to arrive at a fair market value for the timber, ·i:md the 

Forest Service has developed a thorough set of procedures 

for making this evaluation. ~vhile the costs used in the 

appraisal are supposed to reflect industry experience, some 

of the costs used do not come from industry records. Certain 

costs are imputed by the Forest Service. In some instances 

the Forest Service performs the activities and uses the 

costs determined by their own work experience. In other 

areas the Forest Service claims the costs in the company 

records of the firms in the industry are not separable from 

other activities. In the latter case, the Forest Service 

imputes these costs from government studies, and it is these 

costs that the industry contends do not reflect their true 

costs. Two activities where this disagreement exists are 

road building and transportation, both of which are 

associated with logging activities. 
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Road building requirements in timber sale contracts 

are often contracted out by the sawmill operators because 

they have neither the equipment nor the staff to do the 

work. The sawmill operators' disagreement with the Forest 

Service over this cost allowance in the appraisal is that 

the imputed costs for this work do not fully cover what 

they must pay for having it done. They claim there are lag 

effects between the government studies of cost experiences 

in this work and the costs when the work is actually 

performed. They also say that differentials in cost for 

this work exist between different localities and the 

imputed costs do not take this into consideration and that 

the appraisal costs for this work are therefore not 

accurate. 

The transportation costs imputed in the appraisal 

for log hauling are based upon a very detailed study of 

equipment, road engineering, and operating costs. However, 

this study was conducted by the government in 1957. 9 The 

disagreement over the cost allowance here lies with the 

method of updating these costs to a current basis. The 

original base year for these studies was 1957. The base was 

adjusted to 1963, but a cost adjustment factor has not been 

9. James J. Byrne, Roger J. Nelson, and Paul H. 
Googins, "Logging Road Handbook: The Effect of Road Design 
on Hauling Costs," Agriculture Handbook No. 183, USDA
Forest Service (Washington: U. S. Government Printing 
Office, 1960). 



computed for each year thereafter. In fact, costs were 

adjusted only three times between 1963 and 1975. This 

contrasted with the Forest Service's policy of collecting 

industry data annually in order to develop annual cost 

experiences for use in timber appraisals. The industry 

contended that if the transportation cost allowances used 
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in the appraisals were compared to cost indices of the 

various other costs of the industry, they would be con

siderably understated. This would have had the effect of 

overstating the residual value for the timber and the longer 

the haul distance for a sale, the greater the overstatement 

of value would be. 

Costs Not Allowed for Appraisal Purposes 

Another controversy between the industry and the 

Forest Service over the appraisal process is the dis

allowance of certain costs incurred by the industry in the 

manufacturing of lumber. Two items in particular, the costs 

of debarking equipment and of chipping equipment, are not 

allowed in the appraisal for determining the value of 

timber. Yet, this equipment is essential for the produc

tion of lumber. 

Prior to the National Environmental Policy Act of 

1969 and the Environmental Quality Improvement Act of 1970, 

sawmills removed the bark from logs with the headrig saw. 

The bark waste, along with other waste materials that 



accrued in the production process, was simply burned in 

large burners at the sawmill site. In some instances the 

energy from this burning process was used for heating 

purposes or for generating power, but this was not common 

to all mills. After the passage of the acts mentioned 

above, the sawmills could no longer burn their waste 

material without being in violation of air pollution 

standards. An alternative method for disposing of some 

of the waste material became available in the mid 1960s, 

but this required investment in additional capital equip

ment. The alternative method was to break up the coarse 

waste material into small chips of wood and sell it to the 

new pulp mill in Snowflake for use in making newsprint. 

If they purchased chipping machines, the sa~mills could 

convert the slabs and edgings (the coarse waste residual 

from the production process) intti a product which could 

then be sold to the pulpmill, but the bark from the logs 

could not be included in the chips because it could not be 

used in the pulping process. Additional equipment, de

barking machinery, also had to be acquired at additional 

expense. 
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In 1959, Southwest Forest Industries, Inc. signed a 

30-year pulpwood agreement with the Forest Service known as 
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10 the Colorado Plateau Agreement. It called for 6,000,000 

cords of pulpwood to be cut within the timber management 

units of the Kaibab, Coconino, Tonto, Apache-Sitgreaves, and 

Cibola National Forests over the term of the contract. 

Pulpwood is standing timber which is too small to be used 

for lumber production, i.e., to be classified as sawtimber. 

Pulpwood is classified as those trees that are 12 inches or 

less in diameter at breast height--four and one-half feet 

above ground level. Pumpwood is used for the manufacture of 

kraft and newsprint. 

The agreement was beneficial to both the Forest 

Service and to Southwest Forest Industries. The trees 

designated to be cut under this sale would have had to be 

cut for timber stand improvement purposes, with or without 

the sale. The Forest Service viewed the agreement as making 

possible commercial thinning of the sale area on a 

profitable basis. Prior to establishment of the paper mill 

at Snowflake, there would have been little, if any, 

commercial demand for this pulpwood. Southwest Forest 

Industries was only able to set up its mill plant because 

an adequate supply of pulpwood was now guaranteed. The new 

mill required a huge capital outlay that could not be made 

10. Colorado Plateau Pulpwood Agreement, USDA
Forest Service Timber Sale Contract, Contract No. 12-ll-003-
3991A, Washington, February 28, 1957. 



without reasonable expectations of a satisfactory return 

on investment. 

It was recognized at the time the Colorado Plateau 

Pulpwood Agreement was made that it would be possible for 

the pulp mill to use sawmill residue, in the form of 

78 

chips, in the production of kraft paper and newsprint. But 

it was not known what the demand for chips would be, nor 

when the demand would begin, so a further agreement was 

made with sawmill operators as to how the value of chips 

sold to the pulpmill would be acknowledged in the appraisal 

for sawtimber. 

provisions: 

The agreement included the following 

1. For the first 10 years of the Colorado Plateau 

Agreement, the value of chips sold to the pulp mill 

would not be included in the appraised value of 

sawtimber. 

2. For the second 10-year period of the agreement, 

50 per cent of the value of chips sold to the pulp 

mill would be added to the appraised value of saw

timber. 

3. For the last 10 years of the agreement, 100 per 

cent of the value of the chips sold would be added 

to the appraised value of sawtimber. 

The value term used above for chips is supposed to 

represent a net value, i.e., profit. The method used by the 
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Forest Service to arrive at this value does not directly 

take into consideration the costs of the equipment required 

to produce the chips and the firms in the industry contend 

the chip values to be overstated. Added to the appraisal 

value of stumpage, chip value is seen as one more item 

which tends to overstate the true value of stumpage for the 

industry. The industry takes the position that, in the 

light of environmental laws and the Forest Service's 

procedures to value by-products of lumber to be included in 

the appraisal, it would be appropriate to include as 

allowable the costs of owning, operating, and maintaining 

the log debarking and the chipping equipment. 

The Controversy Over Profit Allowance 
in the Appraisal 

A final item of controversy in the appraisal process 

is the allowance given for the profit margin. According to 

the Forest Service, it attempts neither to limit nor to 

guarantee profits in appraising national forest timber. 

Furthermore, the Forest Service does not attempt to make 

abstract determinations of a fair and equitable rate of 

earnings by the forest product industries. Instead, it 

attempts to find out and use the profit levels established 

by the industry in its purchases and sales of stumpage. 

Profit is the major element in the profit margin, but it is 

merged with margin for risk, interest, and income tax 

payments. 
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The profit ratio used by the Forest Service to 

determine the profit margin (a dollar amount) is actually a 

percentage return on sales. The profit amount determined 

in this manner reflects only one part of the earning ability 

of .the assets employed in the operation of a firm. It 

neglects the number of times a firm's assets are turned over 

into sales dollars in a given operating period. This last 

consideration takes into account the investment of a firm, 

and it takes both considerations, percentage return on each 

sales dollar and the number of sales dollars generated, to 

determine the true earning power of a business. It is this 

earning power that determines whether a firm can maintain 

its financial integrity as a successful on-going concern 

with the ability to acquire needed capital. An example of 

earning power ability is shown below: 

Percentage Return on Sales: 
Asset Turnover Ratio:ll 

Earning Ability of Assets 

16% 
.75 

12% 

In this example, it is the 12 per cent earning ability that 

reflects the ability to cover financial expenses and income 

taxes and have something left for profits, rather than the 

16 per cent return on sales. The Forest Service is not 

unaware of this return-on-investment concept; their argument 

against using it is given below. First though, a final 

11. Number of times assets value turned into sales 
dollars. 
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comment on the profit ratio (percentage return on sales) 

as used by the Forest Service. Although the Forest Service 

states a profit ratio for each timber sale, the stated 

rate is not the rate that is applied to the sale. This is 

true for all sales. For instance, if the stated rate is 

16 per cent for a sale, the actual percentage return on 

sales allowed is 13.8 per cent (see Table 3). If the stated 

rate is 14 per cent, the actual rate applied turns out to be 

12.6 per cent. This differential between the stated profit 

rate and the applied rate was not understood by the 

industry, nor by this researcher, but it was understood by 

all that the percentage return on sales for any given sale 

was less than the stated rate. 

Table 3. Table of Profit Ratio Equivalentsa (in per cent) 

Profit Ratio 

11% 
12 
13 
14 
15 

16% 
17 
18 
19 
20 

Selling Price Ratio 

9.9% 
10.7 
11.5 
12.3 
13.0 

13.8% 
14.5 
15.3 
16.0 
16.7 

aSelling price (lumber selling value, L.S. in the 
appraisal) times the selling price ratio equals the actual 
profit margin allowed for the appraisal. 
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Part of the Forest Service's argument against using 

an investment ratio approach to determining profit margin 

is that investment requirements may vary among sub-regions 

or localities, but are likely to be similar in a localized 

area. Thus, costs and selling values should vary more than 

investment requirements in the same general region. This 

may be so, but it does not support the fact that, in profit 

analysis, recognition is not given to investment require-

ments in a given region. The Forest Service further 

stresses that the investment method is frequently not 

applicable because plant production may depend more on 

markets than on plant capacity. This concept is erroneous, 

because sawmills will require a certain capacity (invest

ment) whether the market is at a peak or a trough. Firms 

do not change capacity at each cycle of the market. 

Ignoring the asset turnover ratio in the profit analysis 

used in the appraisal thus has led to yet another point of 

controversy in the stumpage appraisal process. 

Purpose of the Analysis 

The purpose of this study is to investigate the 

interaction of the buying behavior of the timber firms and 

the selling behavior of the Forest Service in the Arizona 

lumber industry. The behavior of both participants is 

constrained by many institutional and legal factors. Many 

of these factors are controversial and have been discussed 
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in the first sections of this chapter. It is not 

intuitively clear how these constraints impact on the price 

of the timber resource. 

A high price for the timber may endanger the long 

run or short run viability of the industry. A low price may 

result in a giveaway of a valuaQle resource. There are two 

basic questions: (1) is the resulting timber price con

sistent with a profitable lumber industry, and (2) does the 

timber price reflect the value of the timber in other uses? 

This study will concentrate on the first question. 

Methods of Analysis 

Three techniques were used in the study to analyze 

the consistency of the timber price with a profitable 

industry. 

1. The residual value of timber {lumber price minus 

allowable firm costs) was compared to the Forest 

Service appraised price for all 1974 timber sales. 

2. The optimal allocation of the 1974 sales was deter

mined using a linear transportation model. The 

optimal allocation was then compared to the actual 

disposal of the 1974 sales. 

3. The estimated profit of the 1974 sales was deter

mined by observing the actual harvesting of the 

timber over the terms of the sales. 



CHAPTER IV 

DERIVATION OF THE BASIC DATA 

The Appraisal Information for Sales Made in 1974 

In order to examine the operations of the timber 

industry, it was determined necessary to obtain all possible 

information related to timber sales from national forests 

for the year 1974: These are the basic data to be used in 

analyzing the pricing behavior of the firms in the industry. 

Some data are secondary information and some are primary. 

First, a large quantity of secondary public informa

tion was collected from the U. s. Forest Service at South

west Region headquarters in Albuquerque, New Mexico. 

Additional data were collected at the forest headquarters 

of each of the national forests in Arizona. Operational 

costs and selling values for lumber were obtained for each 

timber sale made by the Forest Service during the year 

1974 from the forest supervisor's office at each of the 

national forests where the sales were made. The cost 

figures for these sales were determined by using regional 

cost averages as a basis and making adjustments according to 

specific conditions of each sale. The bidding records for 

each sale were also collected at the local supervisor's 

office of each forest. 
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The timber management staff at the regional office 

in Albuquerque explained that the cost information from 

which the regional averages are developed is collected by 

the Forest Service from the individual firms in the 

industry. After this information is developed into the 

regional averages, it becomes the basis for determining 

timber values and is used in all appraisals. The Forest 

Service collects this cost information on an annual basis 

and attempts to update it quarterly. Quite often it fails 

in this latter effort due to manpower shortages. Cost 

information is submitted voluntarily by the firms in the 

industry. All firms do not submit this information to the 

Forest Service, although it is considered by law to be 

private information. It cannot be released without the 

express consent of the firms involved. Once the cost 

information has been analyzed and developed into regional 

averages for the various cost centers of harvesting and 

production activities, the results become public informa

tion. .It should be noted that the regional averages 

represent the averages for all firms in the Southwest 

Region, which includes New Mexico. Table 4 shows the 

regional average costs for the industry for the year 1974 

as determined by the U. S. Forest Service. 

To develop regional average costs of the timber 

industry, the harvesting cost centers are calculated as 

straight arithmetic averages of the cost information 
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(A} 

(B) 

(C) 

Table 4. Regional Cost Averages for 1974 

Logging C$/mbf net log scale) 

Felling & Bucking 
Skidding 
Loading 
General L9gging Overhead 
Logging Depreciation 

Subtotal 

Road Maintenance 
Slash Disposal 
Erosion Control 
Snag Disposal 
Other 
Temporary Roads 
Haul Cost 

(Average Haul 42.92 miles) 
Subtotal 

$ 6.35 
7.41 
3.33 
3.85 
1. 83 

1. 07 
9.44 
0.49 
0.15 
0.06 
1. 36 

12.78 

Total of Regional Averages--Harvesting 

Manufacturing ($/mbf lumber 

Log Yard, Sawmill, Greenchain 
Season (Yard & Kiln Drying) 
Surface 
General Overhead 
Shipping 
Selling 

tally) 

$21.88 
10.33 
10.28 
9.37 
2.71 
4.20 

Total Regional Average--Production Costs 

Regional Overrun Factor 

Total Production Costs--Log Scale Basis 

Source: U. s. Forest Service, Southwest Region 
(R-3), Albuquerque, New Mexico. 
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$22.77 

$25.35 

$48.12 

$58.77 
X 

1.186 

$69.70 
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contributed by firms in the industry. This includes 

information ~rom both sawmill firms performing their own 
\. 

harvesting and independent logging contractors. 

· In contrast to the method used for harvesting 

averages, the regional averages for lumber production 

activities are calculated by using a double weighting 

process. The manufacturing costs of a mill are first 

weighted according to that mill's proportional contribution 

to the total production of the firm. The sum of the 

weighted costs for all of the mills operated by one firm 

gives a weighted average cost of production for that firm. 

Then, each firm's weighted average production costs are 

weighted according to that firm's proportional contribution 

to the total production of the entire region. This method 

tends to protect the privacy of the information for the 

firm. 

However, all costs used in the regional averages 

for the appraisal of timber values are.not derived from 

actual sawmill cost information but are arrived at through 

the following appraisal process. 

As shown in Table 4, costs are separated into three 

sections. Total of logging (harvesting) costs are the sum 

of Sections (A) and (B). The costs in Section (A) reflect 

the straight arithmetic averages of these activities as 

calculated from the data collected from the lumber and 

logging firms in Arizona and New Mexico. The costs in 
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Section (B) are imputed by the Forest Service for appraisal 

purposes. These imputed costs are based upon Forest 

Service experience and/or governmental studies of these 

activities. Appendix A shows the partial results of the 

government study from which the log hauling costs are 

derived for the appraisal, which is the 'subject of con

siderable controversy between the Forest Service and the 

industry who disagree as to the accuracy of the imputed 

costs in Section (B). 

The regional average costs shown in Section (C), 

under manufacturing, represent the double weighted value 

of these activities as previously explained. The production 

costs under manufacturing are given in a lumber tally 

(L.T.) measurement, i.e., according to the actual board feet 

of lumber produced. These costs must be adjusted so as to 

be in the same unit of measurement as the logging costs, 

which are made according to a log scale (L.S.) measurement. 

This is done by applying an overrun factor to the lumber 

tally costs. 

Since timber sales are sold on a log scale basis~ 

three items are used to convert the value from a lumber 

tally basis: (1} lumber selling values; (2) rough green 

lumber hauls needed when, after the initial manufacturing 

process, the lumber must be hauled to another mill to be 

manufactured into finished lumber; and (3) manufacturing 

costs. Each of these items must be converted to log scale 
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values by multiplying it by the overrun factor so all values 

used in the appraisal are expressed in the same units of 

measure. 

The overrun factor is determined by the Forest 

Service by sampling actual lumber production of firms in 

the industry. Each year, for each firm sampled and used in 

the regional average calculations by the Forest Service, 

Forest Service personnel measure the log scale of logs 

going into the mill for a sampled production run and then 

measure the actual lumber produced in that run. Overrun is 

the increase in product output measure over the log input 

measure. The overrun factor is expressed as a percentage 

of the log measure input: lumber production measure/log 

input measure x 100 equals the overrun percentage. Some 

of the causes of overrun are: 

1. Differences in log measure rule and its application. 

2. Different types of headrigs used in the sawmills. 

3. Different sawyer techniques. 

4. Overall sffiv.mill efficiency. 

It is also possible to have an underrun because of one or 

more of the above factors. 

It is important to note that the regional average 

costs, as shown in Table 4, were not the cost figures used 

for appraisal values for the 1974 timber sales. These 

figures, which show the results of the 1974 timber and 



lumber sales, did not become available until August, 1975. 

They are presented only so that a comparison can be made 

between the average costs as calculated by the Forest 

Service and the actual operating costs revealed by firms 

in the industry for 1974. 

Actually, regional cost figures for 1973 were used 

as a basis for the appraisals made for 1974 timber sales. 

This meant that the cost figures used in the appraisal of 

timber sales made in 1974 were lagged by one period. In 

times of rapidly rising costs or inflation this could lead 

to considerable distortion of the true costs incurred by 

the industry. Although the Forest Service has a policy of 

updating the costs on a quarterly basis, they were not 

consistent in this effort in 1974. 
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The cost figures used for the timber appraisal of a 

given sale are based upon regional average cost figures, but 

rarely will they be exactly the same. This is because of 

the particular conditions prevailing at any given sale. For 

example, the skidding distances from.the cutting site to the 

loading area at a given sale might be greater or less than 

those determined as being average for the region. The 

terrain at a given sale site might be steeper or flatter 

than that calculated in the regional averages. These 

physical differences will be reflected in the costs for the 

appraisal for that sale. The hauling costs will be differ

ent for each sale, too. This is because the hauling costs 
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for a given sale depend specifically upon the distance and 

terrain from the sale site to the nearest sawndll. It would 

be only coincidental if this were exactly the same for any 

two sales. Consequently, the regional average figures are 

used as a basis only for determining the appraised value of 

the timber for any given sale. 

When all of the cost figures have been developed for 

a given timber sale, the current selling value of lumber is 

determined. The current lumber selling value is the 

starting point in the timber value appraisal process. This 

value is the result of a complex method used by the Forest 

Service. The Forest Service has designed an automated data 

processing program that attempts to arrive at a representa

tive, composite, selling price for lumber produced in 

Arizona at the time the timber is offered for sale. The 

program for computing this current value includes 

considerations for the size and grades of trees in the sale 

and the grade of lumber that can be produced from them. It 

also considers the species of timber. 

The lumber selling value and appraised costs are 

then used in an appraisal summary form. This form is shown 

in Appendix A. The total production costs appraised for the 

sale (item 35) are subtracted from the lumber selling value 

(item 10) to arrive at a conversion value (item 36). The 

conversion value represents a profit allowance for the 

operator and a residual amount, which is the appraised 



value for the timber being offered for sale. The profit 

allowance used in the appraisal needs a brief explanation, 

as it is another point of controversy between the Forest 

Service and the industry. 
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The profit rate is imputed by the Forest Service and 

is actually a. net operating income margin rather than a 

profit rate as one ordinarily understands a profit rate. 

The determination of the profit rate used for appraisals for 

timber values is made at the national office of the Forest 

Service in Washington, D. C. Local Forest Service officials 

are allowed to make an adjustment of plus or minus one per 

cent in the profit rate for any given sale, depending upon 

local conditions. The profit rate as used in the ·appraisal, 

therefore, does not represent a return on investment for 

the firm, nor does it represent a return on net worth. 

Instead, it represents the per cent of each sales dollar 

that remains as net operating income after all operating 

expenses have been deducted. Applying this rate gives a 

net operating income allowance rather than a profit 

allowance. Financial expenses and taxes will reduce the 

operating income further before arriving at a net profit 

figure. Thus, if the profit rate, as used in the appraisal, 

is not reasonably accurate, the appraised value for the 

timber will be overstated. 

When the profit allowance is subtracted from the 

conversion value to arrive at the appraised value for the 



timber, this residual value becomes the minimum legal 

selling value for the timber of .that sale. This is the 

price at which the timber will be advertised for sale to 

prospective bidders in the industry. The bidding record 

for a timber sale is given on the reverse side of the 

appraisal summary form. This is shown in Appendix A. 
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The only exception to the appraised value being the 

minimum legal selling price for timber occurs when the 

appraised value would be negative. If this should be the 

case, the timber would be offered for sale at a base rate 

established by the Forest Service. This base rate repre

sents the cost necessary for the reforestation of the sale 

area after it has been cut. The established base rate for 

ponderosa pine in the Southwest Region in 1974 was $3 per 

mbf. 

In addition to the explanations and assistance given 

to the researcher on the appraisal process for determining 

timber values as just explained, further research was con

ducted on these methods by examining USDA-Forest Service 

Manuals 4813.1, 6509.15, and 2400. The appraisal summary 

forms and the bidding records for each of the 35 timber 

sales made in Arizona during 1974 were collected from the 

records at the forest supervisors' offices of the six 

national forests. Additional information relating to the 

timber in the area, the long-run timber management plans, 

the final purchasing results of the 1974 sales, and 
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information about local conditions were also collected from 

these offices. 

Comparative Cost Information of the Industry 

In addition to the Forest Service data explained 

above, it was necessary to obtain actual cost· information 

on the operations for each of the mills in Arizona that 

contributed cost information to the Forest Service. The 

cost information to be collected would be for the same 

items used in the Forest Service appraisal. As this was 

proprietary information, there was considerable reluctance 

to release it for fear that it might become public and 

impair the firms' competitive ability. An agreement was 

finally reached between the researcher and most firms as to 

the use and privacy of these data. All cost information 

of the individual mills, therefore, will be identified only 

by a mill number. The production costs were collected 

directly from accounting records whenever these were 

accessible. In some cases, releases were obtained from 

the firms so the researcher was able to examine the 

records the firms had submitted to the Forest Service. The 

data used from these sources was only from those mills 

which had contributed cost information to the Forest 

Service for appraisal analysis in 1974. These mills 

constituted 96.5 per cent of the purchases of national 



forest timber and 97 per cent of the lumber production in 

Arizona in 1974. 

Not all of the firms were willing to make 
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this information available to the researcher. In these 

instances, other methods had to be used to determine the 

costs for the mills of those firms. In one instance, the 

cost information for a firm was extrapolated from the 

regional cost data by using the published production 

information on the region. The results of this method were 

considered accurate for the costs for this firm. However, 

due to the double weighting method used in developing 

regional cost figures, unique cost solutions for the 

individual mills of that firm could not be determined by 

further extrapolation. Consequently, several estimated 

sets of possible costs were determined for the individual 

mills. Then, one of these sets was selected as the most 

probable by a consensus process. This involved examining 

past production records of the mills, discussions with 

persons knowledgeable about the mills, and investigating 

local sawmill operations and conditions. However, each of 

the possible solutions was tested in the analysis, and none 

of the sets not selected produced any meaningful differences 

in the results. The final data used for mill costs in this 

study were considered to be sufficiently accurate for the 

analysis to be made. 
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Adjustment of Industry Cost Information 

In some instances, when collecting information from 

a firm's accounting records, it was not possible to extract 

a specific item's cost due to differences in the method of 

recording certain items. Figure 2 shows exactly how the 

industry costs were determined in order to compare them with 

the costs used by the Forest Service. The evaluation of 

timber values for each mill, using the Forest Service 

appraisal method, was made using costs determined in the 

manner shown by these exhibits. 

Finally, Appendix B shows the comparative costs and 

resulting timber values for the Forest Service appraisal 

and for each mill for each timber sale made in Arizona in 

1974. The analysis of the data explained in this chapter 

and the sales in 1974 are given in the following chapter. 



l. Logging (Harvesting) Costs: 

Cost Center 

Felling & Bucking 

Skidding & Loading 

General Logging Overhead 

Logging Depreciation 

Road Maintenance 

Slash Disppsal 

Erosion Control 

Snag DispOS!il 

Ot!lcr 

Temporary Roads 

lluuling Costs 

Forest Service Appraisal 

•Individual Sale Appraisal 

•Individual Sale Appraisal 

R-J Regional Average 

R-J Regional Avcrilge 

Dire.;t !.egging Costs (Sub Total) 

Imputed (Government Analysis) 

Government F.>:pericnce Records 

GUvcL-nmcnt: c::pcr j cncc Records 

Gov.ernment E>:perience Records 

GovcrnmCnt E:..:pt:ricnce necords 

Imputed (Government Analysis) 

Impulccl (Gov<!rnment Analysis) 

Other Logging cos~s (Sub Total) 

Individual Mill 

Used Company Records 

Used Company Records 

Used Company Records 

Used Company Records 

Used F. s. Figures 

Used F. s. Records 

Used F. S. Records 

Used F. S. Records 

Used F. s. Records 

Used F. S. Records 

Calculated by using 
Government method. 
(see exhibit J-J) 

Total Logging cases Log Scale (L.S.) 

2. Manufacturing Costs: 

Cost Center 

Log Yard to Greenchain 

Yurd & Season (Drying) 

Surface 

Generul Overhead 

Shipping 

Selling 

Overrun F!!ctor 

Forest Service Appraisal 

•R-3 Regional Average 

R-3 Regional Average 

•u-J Regional Average 

R-3 Hegional Average 

R-3 Regional Avera<Je 

R-3 llegional Avera<Je 

Total (Lumucr Tally, (L.T.) Basis) 

R-3 Regional Average 

Total (Log Scale, (L.S.), Basis) 

Individual Mill 

Used Company Records 

Used Company Records 

Used Company Records 

Used Company Records 

Used Company llecords 

Used Company Hecorcis 

Used F. s. Factor 

•costs based upon R-3 Regional averages, hut adjusted for sale site conditions. 

Figure 2. Cost Evaluation Comparison 
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CHAPTER V 

ANALYSIS OF APPRAISAL AND INDUSTRY DATA 

Introduction 

The results of two of the three techniques used in 

this study are described in this chapter. The first 

section describes the comparison between the appraised 

timber prices and the residual values based on the firms' 

costs. The second section presents the linear transporta-

tion model and the optimal allocation of 1974 timber sales 

as determined by three sets of assumptions. The third 

section analyzes the differences between the actual patterns 

of bidding and the optimal patterns determined by the 

transportation model. 

Comparison of Forest Service and Industry 
Timber Values for 1974 Sales 

The comparisons of Forest Service timber values and 

the industry timber values were given in Appendix B. The 

results of these comparisons are summarized in Table 5. Two 

things shown by this comparison are: (1) the number of 

mills that had timber values equal to or greater than the 

appraised timber value for each sale, and (2) the degree of 

competitive bidding on each sale. 
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Table 5. Summary of Appraised Timber Prices and Residual 
Values of Firm 

No. of Mills 
Advertised with Equal High Value Per Cent of No. 

Sale Stumpage or Greater of All Advertised of 
No. Price Price Mills Price Bids 

1 $ 92.67 0 $68.00 69 1 
2 32.75 0 19.16 59 2 
3 30.20 0 26.25 88 1 
4 9.72 0 5.32 55 2 
5 4.77 0 1. 83 38 1 
6 37.30 0 33.88 89 1 
7 39.89 0 38.57 97 1 
8 40.43 0 39.31 97 1 
9 3.00 (9.42) 0 (13.47) ( 70) 2 

10 3.00 (11.73) 1 (9.36) (1.20) 1 
11 21.28 0 12.18 57 1 
12 3.00 (24.41) 0 (26. 27) ( 9 3) 2 
13 20.00 1 22.28 1.11 2 
14 46.15 0 40.69 88 1 
15 68.25 0 65.56 96 2 
16 39.01 0 29.26 75 1 
17 68.94 0 53.84 78 1 
18 48.48 0 42.88 88 1 
19 47.07 0 39.02 83 1 
20 31.28 1 37.88 1. 21 1 
21 22.66 0 20.93 92 1 
22 56.27 4 69.05 1. 23 1 
23 12.97 0 7.98 62 1 
24 13.59 0 13.11 96 3 
25 29.70 0 24.01 81 1 
26 78.60 0 63.62 81 1 
27 103.61 0 94.99 92 1 
28 25.28 0 20.69 82 1 
29 25.00 0 12.49 50 1 
30 22.93 0 5.40 24 1 
31 29.48 0 23.42 79 1 
32 8.53 0 (15.24) 0 1 
33 81.93 0 55.60 68 1 
34 67.76 0 35.11 52 1 
35 3.00 (13.02) 1 (11.16) (1.17) 1 



Table 5 shows that in only five sales out of 35 

(14 per cent), were there any mills whose values for the 

timber were equal to or greater than the appraised value 

and offering price. In only one of these five sales was 

there more than one mill where this occurred. This means 

100 

·that for only three per cent of the sales were there more 

than one mill that could afford to buy the timber in 

accordance with the Forest Service appraisal philosophy. If 

the value of timber as appraised by the Forest Service is 

representative of a .. fair market value for the timber, there 

must be other factors that can explain the results of the 

comparison of timber values made here. 

Further analysis of these timber value comparisons 

shows that in two of the five sales where at least one firm 

could match the advertised price of the timber, the 

appraised values were negative. In these cases the timber 

was advertised for sale at the base rate. This does not 

indicate that the firms in these two cases could afford the 

timber, it·simply means that their values were less negative 

than the appraised values. 

Another point in the analysis of the comparative 

values of timber is that two of the five sales mentioned 

above were salvage sales (not indicated in the table). 

Salvage sales occur where the timber has been damaged to 

some extent by some kind of natural phenomenon, such as 

fire, insect infestation, or disease. Salvage sales, as a 
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rule, are appraised at lower values than normal because of 

observable damage and potential damage to the timber. 

One final observation which deserves attention is 

the percentage figure shown in the fifth column. These 

percentages show how close the timber value of the mill 

having the hi.ghest value is to the appraised value. On 

average, for all sales, this is 80 per cent. This is 

interpreted to indicate that, on average, the mill in the 

best cost position to purchase the timber could afford to 

pay only 80 per cent of the appraised value of the timber 

and still realize the profit allowance indicated in the 

appraisal. This situation could exist in the short run, 

as long as the mills were covering their variable costs, 

but they could not continue operations under such pricing 

in the long run. 

Summarizing the observations made above, the 

analysis shows that in only 14 per cent of the sales of 

Arizon.a national forest timber in 1974 could at least one 

mill afford to purchase the timber, based upon the appraisal 

philosophy of fair market value. On a volume basis, this 

translates to one-fifth, or 20 per cent of the total volume 

offered for sale. This is somewhat misleading, however, 

because one of the five sales represents 15 per cent of the 

total volume. This leaves the other four sales collec

tively representing eight per cent of the total volume, 

Finally, the results show that the firm with the least cost 
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position for each sale could afford to pay only 80 per cent 

of the appraised value, on average, and still have a posi

tive net operating income from that purchase. 

The analysis just given of the comparative values of 

timber is shown in the following figures. Figure 3 depicts 

the situation that would be expected when productive 

capacity of the industry exceeds the fixed supply of timber. 

Where capacity exceeds supply, bidding would be 

expected for most sales in the short run even if &11 fixed 

costs could not be covered for the average operator. The 

bid-appraisal ratio would be greater than one. Where P1 is 

the equilibrium price, some might interpret this to mean 

that the appraised price was undervaluing the timber. But 

this would be erroneous. If bidding did not occur in the 

short run, as depicted in the figure, then the appraised 

price might be too overvalued for even the most efficient 

firms to cover all costs at that price. In the figure, Q1 

shows the volume demanded at the equilibrium price, and 

Q2 - Q1 shows the excess capacity. 

Figure 4 shows the timber pricing relationship be

tween the Forest Service appraised price and the ability to 

paybythe industry. The ability to pay concept used in this 

graph is derived from the results shown in Table 5. This 

is based upon the Forest Service appraisal method. 

If Pf was shown as the ability to pay the price of 

the weighted average value for all mills in the study, it 
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Figure 3. Fixed Supply with Excess Capacity -- S is the 
fixed supply of timber in Arizona; DD is the 
industry demand for timber; Pb is the industry 
bid price; Pa is the Forest Service appraised 
price for the timber. 
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Figure 4. Comparative Prices--Total Costs, 1974 -- S is the 
fixed supply of timber that was offered for sale 
off the national forests in Arizona in 1974; DD 
is the demand for timber by the industry; Pa is 
the weighted average appraisal price of the 
timber for all sales in 1974--this is the legal 
minimum price for which the timber could be sold; 
Pf is the weighted average price for all sales 
for the mill having the best ability to pay for 
the timber. 
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would have been much lower than shown. The ability to pay 

price for the "best mill" as used in the figure represents 

only 80 per cent of the value of the appraised price on 

average. This means that, on average for each timber sale 

offered in 1974, the mill having the greatest residual 

value for the timber could only afford to pay 80 per cent 

of the advertised price of the timber and come out whole on 

the purchase. The great majority of the timber purchased 

by the industry in 1974, therefore, was purchased either at 

a loss or with greatly reduced potential profits. This does 

not indicate that the appraised value of timber from 

national forests represented a "fair market" price, a price 

not intended to subsidize the inefficient operator, nor 

penalize the efficient operator. 

It is often said that where there is a willing 

seller and a willing buyer, the price of their transaction 

is a fair market price. This would imply that if the timber 

offered for sale at the appraised price is purchased by 

operators in the industry, their transaction. price is at 

least a fair market price. When discussing the timber 

industry in Arizona with regard to purchasing national 

forest timber, the context of willingness does not apply 

in the same manner. Neither the Forest Service nor 

operators in the industry are necessarily willing partici

pants. The Forest Service must sell its annual allotments 

of timber in order to maintain its planned management of 
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the national forests for the multiple uses as mandated by 

the Congress. Many constraints prevent the service from 

playing catch-up in its long range planning and management 

of the forests. The operators in the industry, on the other 

hand, must make annual purchases of timber if they are to 

remain in the business, and they have no alternative source 

of timber in Arizona. Consequently, there are difficulties 

in defining willing participants in the market, as well as 

in analyzing the "fair market" value of the appraisal price. 

Figure 5 is similar to Figure 4 in all respects 

except that fixed costs have been eliminated when determin-

ing the mills' residual value for timber and their ability 

to pay. This shows a comparison of timber values when using 

the residual value for the mills which only includes their 

variable costs. 

Pv represents the price that mills could afford to 

pay for the timber if they were covering only their variable 

costs. It was determined in the following manner: using 

only variable costs to determine ability to pay, the average 

residual value for all mills was computed for each sale. 

Then, the weighted average of these values was calculated 

for all sales. This residual value (P ) , when compared to v 

the appraisal price of the Forest Service, indicates that 

the industry firms could have purchased the timber at the 

appraised price and been able to cover all variable costs. 

Paying the appraised price, they would have been able to 
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Figure 5. Comparative Prices--Variable Costs, 1974 
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make some contribution to fixed costs also. These results 

imply that for the short run, mill operators would not only 

purchase the timber, but where excess demand exists, as in 

Arizona, there would be active competition for the supply. 

This is the same behavior that was indicated in the analysis 

of Figure 3. (Appendix C shows the residual, ability-to-pay 

values for timber when using only variable costs of the 

industry.) 

Optimal Allocation of 1974 Sales 

A linear transportation model was employed to 

determine the efficient allocation of the 1974 timber sales 

using.the costs of the individual mills. This determination 

was made as further analysis of the behavior of the firms in 

the industry. The objectives were to determine what effects 

the various constraints had upon the efficient allocation of 

this timber and upon the bidding behavior among the operators 

for the limited supply. The general format of the transpor

tation model is presented below. 1 

Maximize: C = 

Subject to: 

L: L: (H .. + T .. + M .. )S .. 
i j lJ lJ lJ lJ 

(1) L: s .. 
i lJ 

A., for all i 
l 

1. Roy E. Marsten, "XMP A Structured Library of 
Subroutines for Experimental Mathematical Programs," Tech. 
Report No. 351, M.I.S., University of Arizona, 1979. 



where: 

( 2) l: S . . = M. , for all j 
j J.] J 

(3) All S .. 
l.J 

Sil represents the volume 
so d to the jth mill. 

i represents the ith sale 

j represents the jth mill 

(mbv) of 

(i = 1, 

(j = 1, 

the ith sale 

• • • I n) 

... , m) 

H· · represents the per unit harvesting cost for 
tE~ ith sale and the jth mill. 

Tij represents the per unit transportation cost 
from the i.th sale to the jth mill. 

Mij represents the annual average per unit manu-
facturing cost for the jth mill. 

Ail represents the advertised volume of the ith 
sa e. 

M.i~ represents the production capacity of the jth 
m 1. 

This model determines the minimum cost allocation of the 
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timber sales in 1974. Profits were not used as part of the 

model because the lumber selling value is the same to all 

producers. Constraint (1) insures that no more than the 

advertised ·volume will be allocated for any one sale. 

Constraint (2) insures that the total volume allocated to 

the jth mill will not exceed the capacity of that mill. 

Constraint (3) insures that only positive amounts of timber 

will be accepted in the solution. 

The model was run under three different conditions, 

using the data of the industry. The first run called 
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Totcap used the basic model as stated. The Totcap run used 

the current capacity constraint of the individual mills. 

The results of the Totcap run showed that approximately 

six per cent of the total volume of the 1974 sales would 

have been reallocated. The major portion of this volume 

reallocated would have been impractical from a cost stand

point because of the high transportation costs involved in 

the reallocation. There were four cases in which the most 

efficient mills reached their capacity constraint and the 

additional amounts were allocated to the next most efficient 

mills. 

In the second run of the model, called Nocap, the 

capacity constraint of the individual mills was removed. 

The planning horizon for the industry is a five-year 

period, so realistically, this constraint is impractical 

even for determining normative results. Therefore, if the 

mills attempt to have a five-year supply of timber, the 

timber sales contracted for in any one year will not 

necessarily be harvested and used in the year the timber 

is contracted for. Thus, in any one year, a mill could 

contract for more than its productive capacity without this 

having any bearing on what it will produce that year. 

However, in the long run it would be expected that the 

average purchases would equal the capacity. Long run 

speculation in timber purchases is limited by the term of 

the sales. The terms of timber sale contracts run from one 
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to seven years, so the mills can plan their production for 

any given year .according to the contracted supply of timber 

they have. Certain salvage sales, because of insect or 

disease infestation or fire damage, must be harvested in 

the year they are contracted for. These sales are usually 

small and are not a significant part of the total sales for 

the year. 

The third run of the model also assumes no capacity 

constraint. This run, called Varnocap, uses only variable 

costs of the mills instead of total costs. This run was 

conducted to determine if there were any deviations from the 

actual allocations based upon only short run considerations. 

The results of the model using the conditions imposed under 

Nocap and Varnocap were identical. The optimal allocation 

results of the 1974 timber sales under these runs of the 

model are shown in Table 6. The results of the model run 

under Totcap are not shown in the table because of the 

minimal amount of reallocation of the sales. Also, the 

actual volumes are not shown so as to not expose the 

proprietary information of any mill. 

Comparison of Optimal and Actual Allocation 
of 1974 Sales 

Comparing the optimal allocation of the 1974 sales, 

as determined by the "Nocap" and "Varnocap" models, to the 

actual allocation according to the purchases of the sales 
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Table 6. Results of Optimal Allocation of 1974 Timber Sales 

Sale No. Optimal Allocation Actual Allocation 

1 Mill No. 3 Mill No. 3 
2 Mill No. 7a Mill No. 1 
3 Mill No. 7 Mill No. 7 
4 Mill No. 7a Mill No. 1 
5 Mill No. 4a Mill No. 6 
6 Mill No. 7a Mill No. 1 
7 Mill No. 7 Mill No. 7 
8 Mill No. 7 Mill No. 7. 
9 Mill No. 7a Mill No. 1 

10 Mill No. 7 Mill No. 7 
11 Mill No. 4a Other 
12 Mill No. 7a Other 
13 Mill No. 5 Mill No. 5 
14 Mill No. 5 Mill No. 5 
15 Mill No. 5 Mill No. 5 
16 Mill No. 5 Mill No. 5 
17 Mill No. 7a Mill No. 1 
18 Mill No. 7a Mill No. 1 
19 Mill No. 7a Mill No. 1 
20 Mill No. 5 Mill No. 5 
21 Mill No. 5 Mill No. 5 
22 Mill No. 6a Mill No. 3 
23 Mill No. 4a Mill No. 3 
24 Mill No. 3 Mill No. 3 
25 ·Mill No. 6a Mill No. 8 
26 Mill No. 4 Mill No. 4 
27 Mill No. 4 Mill No. 4 
28 Mill No. 4 Mill No. 4 
29 Mill No. 7 Mill No. 7 
30 Mill No. 7 Mill No. 7 
31 Mill No. 7 Mill No. 7 
32 Mill No. 7 Mill No. 7 
33 Mill No. 9 Mill No. 9 
34 Mill No. 8a Mill No. 9 
35 Mill No. 7 Mill No. 7 

a Indicates sales not optimally allocated. 
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for the year show that 21 (60 per cent) of the 35 sales went 

to the most efficient mills for those sales, while 14 sales 

(40 per cent) did not. These results, taken as they are, 

.are misleading in.their tendency to support the "fair 

market" price concept of timber sales and of the competitive 

activity for the supply of timber within the industry. The 

analysis of these results is given in the following section. 

The 14 sales where the actual allocation of the 

timber was not optimal represent 10 per cent of the total 

volume. When analyzing these sales, it was found that in 

eight of the sales (23 per cent) the most efficient mills 

according to optimal allocation were prohibited from bidding 

because of institutional or legal constraints. These eight 

sales were four per cent of the total volume. Thus, the 

inefficient allocation exhibited for these sales was, at 

least in part, a forced inefficiency. 

Excluding the eight sales explained above leaves 

six sales (17 per cent) where the actual allocation was not 

optimal. These six made up six per cent of the total volume 

of timber sold for the year. Two of these sales went to 

very small operators who were not included in the study 

because of their negligible influence in the industry and 

because they did not contribute cost information to the 

Forest Service for appraisal purposes. However, if they 

had been included in the study, their mills would have been 



the most efficient ones for these sales from a location 

standpoint. 
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This leaves only four sales where the actual alloca

tion of the timber was not optimal. So, less than six per 

cent of the total volume of timber sold in 1974 was 

allocated less than optimally when there were not artificial 

barriers to the allocation process. Employing the L-P 

model without the capacity constraint determined that 

approximately 94 per cent of the timber would have been 

distributed optimally among the mills in the industry. It 

was concluded, therefore, that the actual allocation 

determined by the bidding actions within the industry did 

not differ greatly from optimal allocation·. This result 

tends to support a previous conclusion that the mills 

perceive it would be too costly, or unprofitable, to attempt 

to make timber purchases that are beyond the area of loca

tional efficiency for their mills, regardless of the manu

facturing efficiencies or economies of scale they might have. 

If this is actually the case, it implies that the price the 

mills have to pay for the timber is too high for them to be 

able to exploit efficiencies of manufacturing lumber. These 

conclusions do not support the "fair market" value of the 

appraised price of national forest timber offered to private 

enterprise. 

The firms included in this study have the capacity 

to produce approximately 325,000,000 board feet of lumber 
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annually. Yet, the supply of timber offered for sale 

amounted to only 180,000,000 board feet. Thus, the supply 

of timber offered in 1974 represented only 55 per cent of 

the productive capacity of the mills. This relationship 

between available supply and the productive capacity of the 

industry would indicate that there should be active competi

tion among the competing mills for this limited supply. 

This should be true in the short run, even if the supply 

is overvalued. For planning purposes, the firms would like 

to have_a five-year supply of timber. Therefore, it would 

be expected that a firm would attempt to continue its annual 

supply in the short run as long as it could cover its 

variable costs of ~reduction. It seems reasonable that if 

the supply price is truly a "fair market" price, purchasing 

at this price should allow for the variable costs to be 

covered. However, if there is little or no competition 

among the mills to obtain this limited supply, it again 

raises the question as to how well the appraised price 

represents a "fair market" price for the timber. A further 

part of the analysis of the comparative values of timber 

and the optimal allocation of it was to evaluate the bidding 

that occurred for the 1974 sales. This is shown in Table 7. 

Active bidding is considered to have occurred 

whenever two or more bids were submitted for a sale that 

were higher than the advertised price. It can be seen in 

Table 7 that there was active bidding for seven of the 35 
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Table 7. Summary of Comparative Values and Bidding Activity 

No. of Mills 
Advertised with Equal High Value Per Cent of No. 

Sale Stumpage or Greater of All · Advertised of 
No. Price Price fl1ills Price Bids 

1 $ 92.67 0 $68.00 69 1 
2 32.75 0 19.16 59 2 
3 30.20 0 26.25 88 1 
4 9.72 0 5.32 55 2 
5 4.77 0 1.83 38 1 
6 37.30 0 33.88 89 1 
7 39.89 0 38.57 97 1 
8 40.43 0 39.31 97 1 
9 3.00 (9.42) 0 (13.47) ( 70) 2 

10 3.00 (11. 73) 1 (9.36) (1.20) 1 
11 21.28 0 12.18 57 1 
12 3.00 (24.41) 0 (26.27) ( 93) 2 
13 20.00 1 22.28 1.11 2 
14 46.15 0 40.69 88 1 
15 68.25 0 65.56 96 2 
16 39.01 0 29.26 75 1 
17 68.94 0 53.84 78 1 
18 48.48 0 42.88 88 1 
19 47.07 0 39.02 83 1 
20 31.28 1 37.88 1. 21 1 
21 22.66 0 20.93 92 1 
22 56.27 4 69.05 1. 23 1 
23 12.97 0 7.98 62 1 
24 13.59 0 13.11 96 3 
25 29.70 0 24.01 81 1 
26 78.60 0 63.62 81 1 
27 103.61 0 94.99 92 1 
28 25.28 0 20.69 82 1 
29 25.00 0 12.49 50 1 
30 22.93 0 5.40 24 1 
31 29.48 0 23.42 79 1 
32 8.53 0 (15.24) 0 1 
33 81.93 0 55.60 68 1 
34 67.76 0 35.11 52 1 
35 3.00 (13.02) 1 (11.16) (1.17) 1 
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sales, or for 20 per cent of the sales. The volume of 

timber for these seven sales represents 33 .per cent of the 

total volume of all sales for 1974. However, these per

centages are not representative of the actual competition 

for this timber among the active firms in the industry. The 

explanation of the nature of the bidding for these sales 

will show the figures overstate the competitiveness of the 

firms. 

Two of the seven sales where bidding took place 

occurred in areas which, by their location, precluded 

sensible bidding by any of the other active mills. The 

volume of timber of these two sales was 29 per cent of the 

total volume of all sales. These sales took place in a 

location where the transportation costs of hauling logs to 

the sawmills were prohibitive for all mills except the one 

mill established and operating within that area. Yet, two 

firms bid on these two large sales and it made sense for 

both of them to bid for the timber. One firm was the 

established operator in the area, while the other bidder 

was a potential operator who was not established in the area 

of the sales, nor anywhere else in the state. That poten

tial operator would have been considered a small business 

under the Small Business Administration classification and 

if the firm had been the successful bidder on these sales, 

it would have established a percentage quota which would 

have guaranteed the same percentage to small firms making 
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bids on future timber sales from this national forest. In a 

situation such as this, an established operator cO'uld be 

expected to protect its monopoly position by not allowing 

the intruder to be successful in its effort to get estab

lished. This is exactly what happened, and the established 

operator bid these sales up to a price. at which it suffered 

substantial losses on this timber. Bidding activity for 

these two sales was not representative of the competitive

ness of the industry as a rule. 

In the remaining five timber sales where active 

bidding occurred, the volume of timber sold represented only 

four per cent of the total volume for the year. For four 

of these sales, the bidding activity was between one 

established operator and very small, occasional operators. 

Historically in Arizona, as elsewhere throughout the country, 

there were many small family owned and operated sawmills. 

By 1970 most of these operators had left the industry because 

of inefficiency of their operations and the uncertainties of 

supply. A few of these operators remain today, but their 

participation in the market for timber is sporadic and 

usually occurs in cases of very small sales or salvage 

sales. These were the circumstances for these four sales. 

All of the firms bidding for the timber were small, only 

one firm was an active continuous operator in the industry, 

and the sales were very small in volume. 
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After accounting for the six sales just explained, 

it appears that there was only one sale where active 

bidding for timber took place among the active established 

operators in the industry. This sale accounted for only 

two per cent of the volume of timber, and three per cent of 

the total number of sales. Three conclusions could be 

drawn from the analysis of the bidding record for the timber 

sales in 1974. The first is that there is possible collu

sion among the firms, whether tacit or overt. Who purchases 

at each sale is common knowledge among the firms and they 

all know how much timber was acquired. The productive 

capacity of each of the established companies is also known 

by all the operators. Therefore, it could be determined 

tacitly who needs timber, and approximately how much, before 

a sale is bid on. So, the buying behavior of the firms in 

the industry could be one of "live and let live" as long as 

all firms are surviving under this arrangement. This is one 

explanation for the minimal bidding that occurred in 1974, 

even though there was over-capacity in the industry. 

A second conclusion might be that mill operators 

have learned from past experience the extent of the area 

around their mills from which they can purchase timber and 

still expect to achieve reasonable harvesting costs. This 

is plausible in light of the high costs of hauling in the 

logging operations. Mills could be expected to bid on those 

sales that fall within their efficient logging area, but not 
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to bid on sales outside that area. There might be some 

overlapping of the efficient areas and active bidding might 

take place for sales in these areas, but such competition 

should be minimal because of the locations of the mills. It 

is possible then, that the sales in 1974 were in areas 

where locational efficiency dictated there would not be 

competition for the timber. This locational efficiency is 

analyzed later in this chapter. 

A third conclusion might be that in 1974 the timber 

was overpriced to such an extent that mills found it 

impossible from a cost-benefit standpoint to compete for it. 

This conclusion raises questions again as to the "fair 

market" price of the timber. The resuits of the comparative 

values of timber given in the beginning of this chapter 

support both the second and third possible conclusions 

about the lack of bidding for the timber sales in 1974. The 

model employed in this study for testing the allocation of 

the 1974 sales was given previously 

The conclusions arrived at from the analysis of 

Forest Service pricing of national forest timber are 

summarized below. 

1. When comparing the Forest Service appraisal price 

for timber with the industry's ability to pay for 

the timber, it was determined that the selling price 

was overvalued. 
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2. Conclusion No. 1 was given further support when it 

was shown that active bidding for the limited 

supply of timber was negligible. This is not what 

would be expected when there is excess demand. 

3. Mills seemed to have developed buying patterns in 

which they do not attempt to purchase timber sales 

that are not within an area of locational efficiency 

for their mills. This was true in spite of the fact 

that in the short run mills could have bid on sales 

outside of their efficient areas and still covered 

the variable costs. 

4. The results of the bidding records for the sales 

showed that the allocation of the timber was 

efficient, except where institutional constraints 

prohibited it. This supports conclusion No. 3. 

5. The mill operators have perceived that the timber 

is overvalued and have developed a "live and let 

live" behavior. 

The next chapter presents further analysis of the 

appraised price of timber and behavior of the industry 

by examining the profit results of the timber sales described 

thus far. 



CHAPTER VI 

DERIVATION AND ANALYSIS OF POST SALES DATA 

Adjustment of Appraised Timber Values at the 
Time of Actual Purchases 

The third method used to analyze timber prices and 

industry behavior in Arizona was to record the actual 

purchases of the 1974 timber sales and to compare the actual 

profit results of these sales with the profit allowance 

used by the Forest Service in the timber appraisal. To do 

this, the records of the actual purchases had to be obtained 

from the U. S. Forest Service, and th~ costs of the mills 

making the purchases had to be updated. The selling values 

of lumber also had to be updated to the time of the pur-

chases. At first, the Forest Service was reluctant to 

release the purchase records because of the question of 

private information. After several discussions it was 

determined that this was public information and the records 

were made available to the researcher. Some of the purchase 

records were available in the office of the supervisor of a 

national forest, while others had to be obtained from the 

Government Records Office in Denver, Colorado. The method 

of adjusting appraised timber values to the time of actual 

purchase is explained below. 

122 
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When a purchase of timber for a given sale is made, 

it is recorded in the forest supervisor's office of the 

national forest where the sale is made. If the volume of 

the sale is of any size, it normally takes several purchases, 

over an extended period of time, to complete the harvesting 

for a given sale. The larger the volume of the sale, the 

greater the number of specific purchases to complete the 

sale. The mills are usually harvesting more than one sale 

during the time period when logging activities are allowed, 

and they normally do not complete the harvesting of one sale 

before they go to another. Because of this and the 

volatility of lumber prices, the purchase prices for the 

timber will vary over the time period for the complete 

harvesting of a given sale. The price of the timber, 

therefore, must be updated for each purchase according to 

the appraised selling value of lumber at the time the 

harvesting takes place. This updated price is calculated 

according to the method explained in the USDA-F.S. Manual 

2400-17. Following is the explanation of this method. 

If the original timber sale was made on an escalated 

basis, the purchase price, i.e., the updated appraised value 

for the timber, is calculated in the following manner. 

First, the new selling value of lumber is determined at the 

time of the purchase. This is done by the same method by 

which the original selling value was determined at the time 

the timber was offered for sale. (This method was explained 



in Chapter II.) 
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I'f the selling value for lumber has risen 

since the original appraisal, then the appraised value of 

the timber is increased by 50 per cent of the dollar amount 

of change in the selling value of lumber~ However, no 

adjustment is made in the costs of the original appraisal. 

The results of this method are shown in the following 

example. 

If the appraised (estimated) selling value for 

lumber was $200/rnbf at the time the timber was offered for 

sale, but was reestimated at $260/rnbf at the time a timber 

purchase was made, the original appraised timber value for 

this purchase would be increased by $30/mbf. The $30 

increase represents 50 per cent of the increase in the 

lumber selling value_ However, there is a maximum amount 

by which the original appraised timber value can be 

increased, regardless of the amount of increase that has 

occurred in lumber selling values. 

This maximum increase that can be assessed to the 

original timber value less the base value for the timber. 

The base price for ponderosa pine in 1974 was $3/mbf. For 

example, if the original value for timber was $25/mbf, and 

the lumber selling value increased as explained above, the 

adjustment to the selling value of timber at the time of 

purchase would be as follows: 



The increase in lumber selling value = $60. 

Fifty per cent of this increase = $30, 

This implies the adjusted selling value for the 
timber would be: $25 + $30 = $55/mbf. 

But, under the maximum increase rule it would be, 
$25 + ($25 - $3) = $47/mbf. 
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This shows that the actual adjustment might be quite differ-

ent from the adjustment indicated under the 50 per cent 

rule. For this example, the adjustment was $22, not the 

$30 indicated. 

The above explanation of adjusting timber prices 

assumed that the value of lumber increased, but it is also 

possible for lumber values to decrease during times of 

depressed markets. Should a decrease occur in lumber 

values, the adjustment for the selling price of timber is 

somewhat different. If the selling value of lumber has 

declined since the sale contract, then the original timber 

value would he adjusted by 100 per cent of the amount of 

decline in the lumber selling value, but never to a value 

less than the base price. Using the original values for 

lumber price and timber price from the example above, the 

adjustment for timber price would be as follows: 

Original selling value of lumber = $200/mbf. 

Selling value of lumber at time of timber purchase 
$140/mbf. 

Decline in selling value = $60. This indicates the 
adjustment to the selling price of timber will be 
a $60 decrease. (One hundred per cent of the 
change in lumber selling values.) 



Original timber price = $25/mbf. If the adjustment 
indicated above occurred, the adjusted price 
would be negative. This can not happen. 
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The actual adjustment would be $22 ., because the 
adjusted price cannot be less than the base price. 
Therefore, the actual adjusted price for the timber 
in this example would be $3/mbf--the base price. 

These examples explain the adjustment method for timber 

values for sales which have been made on an escalated basis. 

If the original sale contract was made on a flat 

rate basis, the timber value would remain constant through-

out the term of the contract, regardless of the fluctuations 

that might have occurred in lumber selling values. The flat 

rate basis is usually applied to salvage sales, which are 

harvested as soon as possible after the sale contract. 

Therefore they would not be affected by price fluctuations 

in lumber as much as the sales made on the escalated basis. 

The other values in the original appraisal, such as 

logging costs, transportation costs, and manufacturing costs 

are not redetermined at the time the timber is actually 

purchased. It is assumed that adjustments for these values 

have been taken care of by the method of adjusting for 

changes in lumber selling values. An exception to this 

would be if the term period of the original contract had 

expired. Then, the remaining portion of the sale is totally 

reappraised as if it were a new sale. 

The specific purchases made for. a given sale are 

recorded in the forest supervisor's office until such time 
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as the entire sale has been completed. Then, if all of the 

terms of the contract have been met by both parties, the 

results are forwarded to the Regional Office in Albuquerque, 

New Mexico, where certain statistical information is 

recorded. Finally, the records are sent to the Federal 

Record Center in Denver, Colorado. The price adjustments 

for the timber sales in this analysis were taken from the 

completed purchase records for the timber sales made in 

1974. 

Adjustment of Industry Data at the Time of 
Actual Timber Purchases 

To complete the analysis of this study, it was 

essential to determine the estimated profits obtained by 

the operators in the industry for their timber sales 

contracted for during 1974. To do this, it was necessary 

not only to determine the adjusted timber prices at the time 

actual purchases were made under these contracts, but also 

to update the operating costs of the purchasing mills and to 

update the lumber selling value for the time the lumber 

produced would be expected to be sold. 

The updated lumber selling value referred to just 

above would not necessarily be the same as the updated 

lumber selling value explained in the previous section. 

The updated values previously explained were for the time 

when the timber purchases were being made, i.e., when the 

timber was actually being harvested. This updated value 
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did not seem realistic. Newly logged timber is not normally 

processed into lumber immediately, but is stored in the log 

yard at the mill until previously harvested timber is 

processed. Also, there is a time period between stages of 

manufacture when the green lumber is allowed to dry before 

the final manufacturing stage. This green lumber is either 

air dried in the yards of the mill or it is mechanically 

dried in large kilns. Because of the time lag between the 

cutting of the timber and the selling of the finished lumber, 

it was estimated for this analysis that the lumber produced 

by a mill would be sold during the quarter following the 

purchase of the timber. This would tend to reduce any 

possible bias in the estimated profits that might occur 

with rapidly changing lumber prices. This method was 

followed throughout the analysis. 

The estimated realized lumber selling values for 

specific timber purchases were determined by the same method 

used by the Forest Service in the original appraisal of the 

timber. First, the quality adjustment factor for the timber 

of a sale is determined. This adjustment factor is computed 

by the Fcrest Service through an automated data processing 

program after the timber cruise for a sale has been 

completed. This adjustment factor would remain constant 

throughout the life of a sale. Time is not a consideration 

for this factor. Next, this factor is applied to the most 

recent regional annual average experienced selling value 
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(L.T.) for lumber. This gives the regional quality and 

price adjustment for the sale~ 

Next, the price index for the Western Wood Products 

Association's (WWPA) current price was calculated~ This is 

the index between the WWPA basis price used for the original 

appraisal of lumber values and the current quarter lumber 

price. This index is then applied to the regionally 

adjusted price to arrive at a current selling price for 

lumber on a lumber tally basis. 

The WWPA price figures for lumber represent a 

composite price for all grades of lumber manufactured from 

ponderosa pine in the western region of the United States. 

The WVJPA publishes price trends of lumber for the western 

pine region on a weekly, quarterly, and annual basis. It 

also offers daily quotes on prices. Quarterly figures 

were used in this study to compute current price indices for 

timber purchases. The lumber selling prices of the Arizona 

industry differ considerably from the ~\TPA western region 

prices, because the timber in Arizona consists mostly of 

the very lowest grades, due to local soil and rainfall 

conditions. Consequently, the local industry produces a 

preponderance of the lowest grades of lumber. This 

contrasts with the much higher selling prices received for 

the better grades of lumber produced in other western 

states. This is why the regional quality and price adjust

ment factor is used to establish the lumber selling value 



(L.T.) before the ~~~PA current index is applied to the 

selling price. 
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After the adjustment factors just described were 

used, the overrun factor for Arizona timber was applied to 

arrive at a current selling price for lumber on a log scale 

(L.S.) basis. This was the figure used to determine the 

profits the mills realized from their 1974 timber contracts. 

The following example will illustrate the method described 

for establishing a current selling value for lumber from a 

given timber sale. 

Hypothetical 1974 Timber Sale 

1. Assume the regional adjustment factor for the sale 

is .80 due to the size and quality of the timber in 

this sale being less than the regional averages. 

2. The previous annual average experienced selling 

value of lumber produced in Arizona is $140.78/mbf 

(L.T.). 

3. Applying the adjustment factor to the previous 

selling value determines a regional selling value 

for this sale of (.80 x $140.78) = $112.62 (L.T.). 

4. This is further adjusted by the WWPA basic period 

adjustment factor (price index) of 1.3839, increas

ing the price to $155.85/mbf (L.T.). This value is 

converted to log scale (L.S.) from the lumber tally 

(L.T.) measurement by applying the regional overrun 
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factor, which was 1.1735 for 1974. This would make 

the appraised selling value for the lumber expected 

to be produced from this sale ($155.85 x 1.1735) ~ 

$182.89/mbf. 

Now, assuming this timber is actually harvested 

and purchased in the final quarter of 1974, under the 

assumptions made for this analysis, this means that the 

lumber produced from this purchase will be sold in the first 

quarter of 1975. By that time the most recent annual 

average experienced selling value for li:rizona lumber had 

changed from $140.78/mbf to $180.90/mbf. Also, the WWPA 

price index had gone down from 1.3839 to .7860. The 

inconsistency seen here between the annual selling price of 

Arizona lumber and the MvPA price index is a result of the 

lagged effect of the selling prices for Arizona lumber. 

Applying these factors ($180.90 x .80 x .7860) gives a 

current lumber selling value of $113.75/mbf (L.T.). Then 

applying the original overrun factor of 1.1735 to the L.T. 

value gives a L.S. value of $133.49/mbf. This would be 

the expected selling value for the lumber produced from the 

timber sale in the first quarter of 1975. 

The operating costs of the purchasing mill were also 

updated to the time purchases were made. The updated costs 

for logging, hauling, and manufacturing were developed by 

using the 1974 values as the base and computing indices for 
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the time period in which the purchases were made. The 

Forest Service keeps its records for timber purchases on a 

quarterly basis, but for the purpose of updating the general 

cost centers mentioned, annual indices were developed. 

These indices were computed by taking the quarterly updated 

costs for these items as published in the monthly Forest 

Service Bulletins, No. 2420. These cost updates are 

published by the timber management staff of the Regional 

Forest Service Office in Albuquerque, New Mexico. The 

quarterly update figures for a year were averaged to 

determine the annual change in these costs. The new annual 

costs, for the years 1975 through 1979, were then indexed to 

the base year of 1974. The resulting indices were then 

applied to the 1974 costs of a mill for the period that mill 

was making a timber purchase for a 1974 timber sale contract. 

Appendix D shows the results of the 1974 sales when 

the selling value of lumber, and the total logging, 

transportation, and manufacturing costs were adjusted to 

reflect current data at the time of the timber purchase and 

sale of lumber. The adjusted total operating costs for the 

mill include the adjusted selling price of the timber. 

As many separate purchases were made for most sales, the 

figures shown in the tables are the summary of all of the 

purchases for an entire sale. This summary extends over 

several years in some cases. The analysis of the results 

shown in the tables is given in the next section. 
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Timber Purchases 
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When analyzing the results of the purchases for the 

1974 timber sales, it is difficult to make a general state-

ment about the evaluation of the profit (loss) results. 

This is also true when attempting to evaluate the fair 

market price of the timber from these results. The data 

collected from the actual purchase records for the 1974 

sales, and presented in the tables, represent only 65 per 

cent of the volume of the timber offered for sale in 1974. 

The final sales records for some of the sales could not be 

located, while other sales were not completed at the time 

these data were being collected. It is recognized here that 

~~aking positive conclusions based upon the evaluation of 

only 65 per cent completion is risky and leaves the con-

elusions open to argument. Nevertheless, the following 

analysis lends support to the findings illustrated in the 

previous chapter on comparative values and bidding records. 

The results of the actual purchases of 1974 timber 

sales are given in Appendix D and are summarized in Table 8. 

The summarized results show that for six of the 33 sales 

where data were available, the mills realized a profit rate 

that exceeded the profit rate allowance given in the 

original appraisal. Although all of these sales had not 

been completed, the average profit rate realized on the 

purchases made was 25 per cent, with the highest rate being 
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Table 8. Summary of Profit Analysis of 1974 Timber Sales 

Appraisal Appraisal Computed Computed 
Sale Operating Operating Operating Operating 
No. Income/mbf Income Margin Income/mbf Income Margin 

1 $30.79 16% ($40.16) (27.8%) 
2 30.86 16% (33.75) (16.6%) 
3 20.39 14% 105.76 38% 
4 24.42 15% (32.69) (24.8%) 
5 23.74 16% 12.25 7% 
6 20.64 15% 72.47 24% 
7 20.17 14% 79.86 26% 
8 25.80 15% (16.60) (12.5%) 
9 20.50 16% (19.25) (11%) 

10 19.31 15% 13.46 7.7% 
11 27.47 15% (26.41) (19%) 
12 22.78 16% 41.55 17.8% 
13 21.05 15% na 
14 27.45 16% (36.38) (25.8%) 
15 24.05 14% 5.68 3% 
16 26.05 15% (24.55) (15.9%) 
17 29.74 16% (74.36) (50%) 
18 27.08 15% (29.46) (34.9%) 
19 27.68 15% (77.53) (50%) 
20 21.43 14% 23.37 13% 
21 20.95 15% 27.71 11.3% 
22 29.48 15% (1.42) (0.7%) 
23 22.35 15% 25.45 14.6% 
24 20.48 14% 31.15 19.5% 
25 21.65 15% 19.97 8.8% 
26 28.68 16% 11.27 4.5% 
27 30.65 15% 8.49 3.5% 
28 21.33 15% 66.71 25.5% 
29 26.52 17% (28.70) (19.5%) 
30 29.73 18% (6.42) (3. 7.%) 
31 23.80 15% (35.75) (25.6%) 
32 18.24 15% na 
33 25.83 14% (24.91) (.13. 4%) 
34 31.55 16% (55.24) (30%) 
35 22.78 16% 29.11 14% 
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38 per cent. This compares with the highest appraisal rate 

of 18 per cent for any of the 1974 sales. In four of these 

six sales, the timber was purchased by the most efficient 

firm, as determined by the L-P model. The other two sales 

were cases in which· the most efficient firm was prohibited 

from bidding by legal constraints. 

There are two primary reasons why the profit rate 

realized from these sales exceeded the allowable margin in 

the appraisal. One is the original appraised timber value 

at the time the sale was made, and the other is the amount 

of increase that had occurred in lumber prices at the time 

of the purchase. Recall that the maximum amount the 

timber price can be increased is 100 per cent of the 

original price less the base rate. This means that if the 

original timber price was relatively low and the increase 

in lumber values was large between the sale contract time 

and the purchase period, the timber price would not change 

comparably to the change in lumber prices. If a mill could 

develop a timing policy for its purchases, based upon these 

two factors, it could often realize a favorable profit 

rate. Whether or not a mill could develop such a policy 

would depend on the term period of the sale contract, and 

the mill's need for timber at any given time. Coordinating 

these two factors would be difficult unless the mill had 

an ample long-run supply. It does appear, though, that for 

the six sales cited in Table 8, such a policy was used. 
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An example of the application of this policy for a 

specific purchase in one of the sales cited is illustrated. 

At the time the purchase was made, the selling price of 

lumber had increased from the appraisal price of $158.27/mbf 

to $359.47/mbf, an increase of $201.20/mbf. According to 

the Forest Service method of adjusting the timber value, 

the adjusted appraised price for timber should increase by 

$100.60/mbf (50 per cent of the change in lumber prices). 

However, the original appraised price for the timber was 

only $30.20/mbf. Therefore, the maximum amount the P!ice 

could be increased by was ($30.20 - $3) $27.20/mbf, and not 

by $100.60. This gave an adjusted timber value of $57.20/ 

mbf instead of $130.80/mbf. All mills could not realize 

this kind of a benefit, though, either because the original 

timber price was not favorable or because of their current 

supply needs. 

It is important to mention again that the profit 

rate being quoted here is not the normal concept for 

profit as used in financial language. It is· not an after

tax rate, only a net operating income margin which repre

sents the per cent of the sales dollar remaining as income 

after the cost of goods sold and all operating expenses are 

deducted. This rate does not represent a net return on 

investment for the mills. 

After accounting for six sales where realized 

profit rates exceeded the appraised profit rate, 27 sales 
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remain where the allowable profit rate was not realized. 

In fact, 17 of these sales realized a negative profit rate. 

Overall, the mills did not achieve the expected net operating 

income level, as allowed for in the appraisal, in 82. per 

cent of the sales. The results of these sales show the 

average selling value of lumber produced to be $219.28/mbf, 

while the average cost of production, including the adjusted 

price of timber, was only $197.08/mbf. This allows for an 

average net operating income of $22.19/rnbf, or a Forest 

Service "profit rate" of 10-12 per cent. This compares with 

an average rate of 15 per cent allowed for in the appraisal 

of these sales. This means that on average, the mills 

realized only two-thirds of the expected returns on their 

purchases of timber from the Forest Service, and for 52 per 

cent of the sales, the returns were actually negative. The 

realized profit rates for the individual sales are shown in 

Table 8. 

Interpretation of the Profit (Loss) Results 

As determined by the L-P model, the majority of the 

1974 timber sales went to the most efficient mills. Yet, 

these mills did not achieve a normal level of net operating 

income as was projected in the Forest Service appraisal of 

these sales. If the allocation of this timber had been 

less efficient, which could have been the case if more 

active bidding for the timber had occurred, the profit 
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results would have been even worse. The re~ults, given 

in this chapter, of the purchases of the 1974 timber sales 

in Arizona, support the conclusions of the earlier analysis 

made in this paper. That is, the selling price of national 

forest timber is overvalued relative to the industry's 

ability to pay for the timber. 

It is ackno~~ledged that the results presented here 

have been determined by estimated values rather than by 

company records (which were not accessible), and this might 

lead to some argument as to their accuracy. The following 

is given in support of these results. The updated values 

for lumber prices and operating costs were calculated from 

Forest Service data and by Forest Service methods, and these 

were applied to the original lumber prices and to the costs 

of those mills making the purchases. Thus, if there is a 

weakness in the approach used here, it is basically the 

reliance on the data used by the Forest Service and its 

method of developing those data for use in the evaluation 

of timber prices. 



CHAPTER VII 

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

The purpose of this study was to investigate the 

observable behavior of the firms in the Arizona timber 

industry, operating under their particular market structure 

and institutional constraints, and to relate this behavior 

to predicted theoretical behavior. It was found that the 

industry operates in a rather unique environment. The trend 

has been one of greater concentration of ownership in the 

industry, and fewer, but larger operating plants (sawmills). 

This has also been the national trend in the timber 

industry. The Arizona industry operates under a competitive 

market on a national scale on the selling side, where they 

are price takers for their product. Their product (lumber) 

is a commodity and real differentiation of the product is 

not possible. On the other side of the market, the industry 

operates under an oligopsonistic market and faces a 

monopolist as the seller. When this study began, there 

were nine firms operating 14 sawmills in the state. How

ever, four firms (nine mills) produced 97 per cent of the 

lumber in the state and purchased approximately the same 

percentage of federal timber from the Forest Service. The 

timber operations of the Apache Indian Tribe are not 
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included in this study, as they are operated on tribal 

lands. The amount of privately owned forest land in 

Arizona is negligible; therefore, the industry must 

purchase its timber from the U. S. Forest Service, an 

agency of the United States Department of Agriculture. 
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The U. S. Forest Service administers the national 

forests under a multitude of laws and, over the years, many 

conflicts have risen over the policies of public timber 

sales. The rapid growth in population in Arizona has 

greatly increased the demand for the multiple uses of the 

forest resource, other than timber, and as a result has 

increased the conflicts over Forest Service policies. In 

turn, this has caused concern in the timber industry about 

the pricing and availability of timber supplies. This was 

the scenario for this study. 

This chapter presents a summary of the findings of 

this investigation and the writer's conclusions based upon 

these findings. The chapter concludes with recommendations 

that might be helpful to the industry and the Forest 

Service, and suggestions for future research in this field. 

A brief review of the term of the study and the data 

used is given before listing the findings. The study was a 

short-run investigation of the industry for one year, 

1974. The data used were the records for all timber sales 

made to the industry in 1974, the methods for computing 

these data, and the laws relating to public timber sales. 
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This information was collected from various Forest Service 

offices. Proprietary information of the industry was 

gathered from original sources at company offices and from 

interviews with company officials and other industry 

persons. Information which could ·not be obtained directly 

was extrapolated from secondary information. These data 

are presented throughout the study. 

Summary of Findings 

The principal findings for the study are the 

following. 

1. The timber sold from the national forests to the 

industry in 1974 was overvalued. 

2. The industry has overcapacity relative to the fixed 

supply of timber available to it. 

3. There was negligible bidding by the industry for 

the limited supply of timber available. 

4. The timber sold to the industry in 1974 \vas 

allocated efficiently from an economic standpoint. 

5. The mills realized less than the appraised retnrns 

on the timber purchased from the 1974 sales. 

Conclusions 

The following conclusions are based on the findings 

listed above. It is concluded that the appraisal of the 

timber was overvalued for several reasons. One is the 

lagged effects of the industry cost figures used in the 
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appraisal. Although the Forest Service attempts to update 

these costs on a periodic basis, it was not doing a very 

good job in 1974. Limited manpower was available to perform 

this task, and this was probably as much the fault of lack 

of cooperation from the industry as of the Forest Service. 

Regard~ess of where the fault lies, in inflationary times, 

whether in boom periods or recessionary periods, the effect 

of a lag in updating costs is to overvalue the timber. This 

seemed quite evident from the data collected from the study. 

Another reason for the overvalued prices of timber 

is the imputed costs used in the appraisal process. While 

these costs are derived from very thorough, comprehensive 

studies, or past experience-of the Forest Service, they are 

applied across the board without regard for regional or 

community differences. Additionally, they have the same 

lagged effects as costs collected from the industry. The 

Forest Service has been negligent in adjusting these costs 

over time, in particular the costs of road building and 

log hauling. For example, the writer learned that the 

hauling costs of logging had been indexed only three times 

between 1962 and 1974, and not for·five years prior to 

1974. This caused a considerable undervaluation of the 

costs the industry experienced during this period, 

especially in 1974. The base period from which the hauling 

costs were then determined was 1957-58. It is the under

standing of this writer that both the method and the base 
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for hauling costs were updated in 1975 and are now adjusted 

on a continuous basis. This should provide an improvement 

to the appraisal values of timber. 

Road building was another imputed cost in which the 

appraisal cost allowance deviated from the true cost for 

the industry. Road building requires heavy equipment and 

labor skills which most mills do not possess. They should 

not be expected to, because the demand for such equipment 

and labor would be only occasional. Because mills could not 

afford the investment necessary for this equipment or labor, 

they contract this type of work out when it is required by 

timber sale contracts. The crucial point regarding this 

aspect of timber appraisals is that such costs vary from 

location to location, and the imputed method of accounting 

for these costs in the appraisal is not as accurate as it 

could be. These costs often are undervalued, adding to the 

overvaluation of the timber. Timber firms also suffered 

from having to pay greater than proportionate costs of 

multi-purpose roads that had to be constructed in connec-

tion with timber sales. The problem with road building 

costs associated with timber sales should have been 

alleviated to some extent with the passage of the National 

Fo~est Management Act of 1976. 1 

1. The National Forest Management Act of 1976 
(P.L. 94-588) (94th Congress, S. 3091, October 22, 1976). 
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A final reason that there is a tendency to overvalue 

the price of timber in the appraisal process lies in both 

the concept and the amount of the profit allowance provided 

for in the appraisal. In all the interviews this writer had 

with Forest Service and industry personnel, no one could 

thoroughly explain how the profit ratio is determined. It 

is apparently determined from evidence gathered from 

transactions of sales of national forest timber throughout 

the country. If this is so, and if the timber is over

valued, this method would tend to create a continuous or 

dynamic bias toward overvaluing the timber in the appraisal 

process. As long as all timber offerings are being sold, 

this bias should continue. In the long run, this might 

eliminate the marginal producer, but it would have a 

tendency to make all producers marginal. The conclusion 

here is that all of the reasons listed can introduce a bias 

in the appraisal of timber that will adversely affect the 

purchaser in times of rising prices. 

The results of the profit analysis of the 1974 

timber sales supported the conclusions given above. The 

mills did not generate even normal profits by Forest Service 

standards. They could survive with the average 10 per cent 

profit rate in the short run, but if the industry is to 

remain viable and maintain financial integrity, the profit 

picture would have to improve in the long run. This could 

be accomplished by a simultaneous set of actions. The 
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appraisal procedure needs to be improved to be more accurate 

on a current basis, and the operators in the industry need 

to become more efficient. 

The conclusions arrived at concerning the bidding 

behaviorfor the industry are mixed. When the profits are 

very low, as determined in this study, the bidding behavior 

was normal for what could be predicted. That is, the 

overall bid-appraisal ratio would be very close to one and 

only token bidding would occur occasionally. The bidding 

record for the 1974 sales supports this view. The bidding 

was minimal and most sales were made at the appraised price. 

On the other hand, predicted behavior when excess capacity 

exists would say that active bidding should be prevalent. 

This was not the case. Prima facie, this would imply there 

must be collusion among the firms regarding the allotment 

of the limited supply of timber. However, economic incen

tives tend to break down even the most disciplined collusive 

efforts in the long run, yet the major firms in the industry 

in Arizona have been in the business for a long time. Too, 

collusive actions in such a small arena as Arizona would be 

quite obvious, and illegal. 

This writer concludes there are more plausible 

explanations of the observed bidding behavior in face of an 

excess capacity situation. One explanation is that, over 

time, mills have developed patterns of purchasing timber 

only within a range of their mills that is locationally 



efficient. This is possible for two reasons. One is, of 

course, past experience. They would certainly know how 

146 

far away from their operations they could purchase timber 

and still expect to be able to cover transportation costs. 

This is especially meaningful when low profits are expected. 

The other reason is that certain mills enjoy a quasi

monopoly position, either because of institutional arrange

ments, such as the Flagstaff Federal Sustained-Yield Unit, 

or because of location. 

A second explanation for the lack of bidding when a 

limited supply exists is that firms know, far in advance, 

both where future sales are going to be and the volume of 

these sales. This knowledge can be obtained from the timber 

management plans of each of the national forests. Each 

forest projects its 10-year plan and outlines in detail the 

activities for the multiple uses of the forest, including 

timber sales. With this knowledge, the mills can make 

tentative plans for the purchase of timber that will be 

offered within their areas of locational efficiency. This 

augments the concept of patterned purchasing by the mills. 

A third explanation lies in the set-aside quotas for 

small businesses. These quotas are common knowledge to all 

mills, as is the knowledge of how much timber small 

businesses have purchased during any given period of time. 

It was observed that there were no set-aside sales in 1974. 

This was most likely due to the fact that the large firms 
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knew when small operators needed additional timber to meet 

these allotments. This could also explain why bidding did 

not occur in some instances. 

Thus, while the bidding behavior of the industry 

seemed paradoxical in view of the supply-capacity relation

ship, it is actually quite normal for the entire environ

ment under which it has to operate. Therefore, it is 

concluded from this study that the operating behavior of 

the firms in the industry is what would be predicted in 

this environment. 

The last conclusion made from this study is that the 

industry is still in a stage of long-run adjustment. It is 

not possible to improve the timber supply situation in 

Arizona to the point where there could be a balance between 

supply and demand. Therefore, unless the industry is 

willing to continue making less than average profits and 

being less efficient than it could be, the adjustment to a 

balanced supply and demand is going to have to be on the 

demand side. Whenever there are a substantial amount of 

unused capacity and low profits, there will not be the 

necessary incentives to call forth new investment to 

improve plant and equipment and increase the efficiency 

of operations. Economic theories of the firm assume that 

the objective of the firm is one of profit maximization, 

and certainly the timber industry is profit oriented. 

However, in its efforts toward profit maximization, the 
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firm is constrained by its productive ability, in the senses 

of both capacity and efficiency. Some firms in the industry 

in Arizona have a greater ability to become more efficient 

than others because of their stronger financial position and 

wider diversification of products. But, for the industry as 

a whole, there will have to be a reduction in capacity in 

the long run. The L-P optimal allocation results of this 

study showed that there were two mills that received either 

no timber or a negligible amount in the optimal distribu

tion. As this was only a short-run study, these mills 

might or might not be locations where capacity should be 

reduced. The study did indicate, though, that all plants 

are not optimally located, and that there is excess capacity. 

The writer concludes, thereforer that there will be further 

downward adjustment in the size of the industry in Arizona. 

In summarizing the conclusions from this study, the 

reader is reminded that this was only a short-run study and 

the conclusions have been made under that concept. The 

summarized conclusions are as follows: 

1. Timber prices were overvalued in 1974 because of 

the lagged effects of industry costs used in the 

appraisal, both the lagged effects and procedural 

effects of the imputed costs in the appraisal, and 

the procedural effects of the imputed profit rate. 

The fault here lies with both the industry and the 

Forest Service. 



2. The bidding behavior of the firms in the industry 

was abnormal from the predicted behavior of pure 

theory for the market structure of the industry, 

but when the total environment under which the 

industry operates is considered, the behavior was 

normal. 
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3. The industry is still in a stage of adjustment and 

should have continued downward adjustment in size 

in the long run. 

Recommendations 

It is difficult for an insider, let alone an 

outsider, to understand thoroughly the complexity of 

managing the national forests. Likewise, it might seem 

foolish to make recommendations to the industry when one 

does not have the responsibility of making the operating 

and financial decisions, nor bear the burden of the results 

of those decisions. Based on the findings of this study, 

however, this writer believes there are certain areas in 

which improvements can be made to the benefit of both 

parties. The following recommendations are given with full 

awareness of these limitations. 

The first recommendation offered is for the improve

ment of the timber appraisal process. It has been stated 

several times in previous literature that perhaps a better 

method for determining a fair market price for public timber 



would be for the Forest Service to establish log auction 

yards in the national forests. The mills would then come 
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to the auction yards and bid for the timber they wanted. 

Under this method, the Forest Service would perform ~11 of 

the logging operations, including road building and 

maintenance. This would also eliminate the need for the 

Forest Service to estimate lumber prices and costs of the 

industry. This does not seem to be a practica·l solution for 

improving determination of the value of timber in the 

Arizona case. 

The residual value method currently being used to 

appraise the timber is a good, thorough method, but improve

ments can be made in its accuracy. The following recommenda

tions for improvement are made. 

1. Eliminate the use of imputed costs wherever it is 

possible. This can be done only if the firms in the 

industry will improve their accounting methods for 

those cost items now being imputed in the appraisal. 

This might not be easy \vhere there are common· 

costs for certain activities, but there is room for 

much more accurate reporting of these items. The 

initiative for this must come from the industry. 

2. Minimize the lag effects of the cost items in the 

appraisal. This would take the combined efforts of 

the industry and the Forest Service. It would 

require the continuous updating of these items. 
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This is possible with the computers now in use by 

the major firms. The updated information could be 

reported electronically or by telephone to the 

Forest Service on a monthly basis and perhaps veri

fied on a quarterly basis. If there should be 

cost differences between operations in the differ

ent forests, these differences could be noted and 

the information transmitted to the affected areas. 

This would considerably improve the accuracy of the 

appraisal costs. 

3. A study should be made of the time period between 

the cutting of timber and the sale of lumber. When 

purchases or sales are made, the estimated lumber 

price used to update the appraisal should be for the 

expected selling period of the lumber and not .the 

cutting period of the lumber. If reasonable esti

mates could be projected, this would be more 

realistic in times of rapidly changing prices. 

4. Finally, for improvement in the accuracy of the 

appraisal, the profit allowance item should be 

changed; both the profit concept used and the 

method of determining the profit. The concept 

should be changed to a return-on-investment rather 

than a return-on-sales-dollar. The only way in 

which a return-on-sales-dollar can be accurate as 

an allowance for profit would be when it is known 
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how often the operat~ng assets of a firm are turned 

over into sales dollars. Even in regulated indus

tries, the profit rate allowed is a return on in

vestment required. Also, the profit rate might be 

better determined on a regional basis rather than a 

national basis. How this might be accomplished is 

not suggested here, but the rate should be one that 

would allow for the financial integrity of the 

industry as well as providing for capital improve

ments for greater efficiency. The sensitive nature 

of this item is recognized, as is the complexity of 

the topic. Nevertheless, greater accuracy in the 

appraisal of timber should improve the profit rate 

allowance. This recommendation is not suggesting 

that the profit should be given to firms, only that 

a proper rate be allowed. The firms would be 

expected to be efficient in order to earn this rate. 

The recommendations made above involve additional 

costs, and costs must be weighed against benefits before 

deciding to incur the costs. Desire and intelligent effort 

applied to these recommendations should result in benefits 

that would be greater than the costs. Further recommenda

tions regarding the firms in the industry are three in 

number. 
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5. In order to improve the efficiency of the industry, 

the overall capacity should be reduced. There 

appears to be too much unused ·capacity for effi

ciency and the projected timber supply for Arizona 

will result in continued excess capacity unless it 

is reduced. Some capacity might be reduced over 

time as existing plant and equipment need to be re

placed. This is a matter for evaluation by the 

individual firms. 

6. There should be improvement in the capital equipment 

in the industry. Before this takes place, though, 

firms must be able to expect long-run recovery of 

the investments. There is a circular effect between 

profits and investments, so this recommendation goes 

hand in hand with the recommendation for improved 

accuracy in the timber appraisals. With the poor 

quality sawlogs found in Arizona, and the low rate 

of lumber recovery, it is important that firms 

modernize their plants to insure future efficiency. 

The firms that survive in the long run will be those 

that continue to modernize their plants. 

7. All mills should install modern burners with abate

ment devices that will allow burning of waste 

materials that satisfy pollution requirements. 

Efforts to develop by-products from waste materials 

have produced marginal result$, and with the 
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current high cost of energy, the mills might find it 

more profitable to generate their own energy from 

the waste products of lumber production. This would 

call for additional capital outlays for generating 

and transmitting equipment, but it could in the long 

run prove the most profitable solution for using 

waste materials. Recommendations 5, 6, and 7 are 

essential to the industry if it is to improve or 

maintain its competitive position vis-a-vis its 

competition from outside Arizona. 

8. Two final recommendations are made from the 

findings. One is for an institutional change. The 

writer suggests that the Flagstaff Federal 

Sustained-Yield Unit be discontinued. The Unit was 

established for reasons that are no longer valid; 

discontinuing it might increase the competition in 

the industry. Increased competition should tend to 

improve the efficiency of the industry and might 

also hasten the reduction in excess capacity in the 

industry. 

9. The last recommendation is for further study of the 

industry to determine what long-run trends the 

findings here suggest. Greater significance could 

be attached to long-run findings and more precise 

conclusions could be made about the industry. 

Linear programming should be especially suitable for 
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determining optimal solutions for long-run analysis 

of the types of variables used in this current 

study. Sensitivity analysis could be used to 

determine the relative importance of specific 

variables and predictions made about the industry, 

based upon the importance of certain variables. The 

results of such a study should be helpful in making 

multiple-use decisions about the forest resource, 

which are increasingly important with the growth in 

population. The inclusion of economic analysis is 

essential if rational decisions are to be made con

cerning the uses of the forest ·resource. The 

timber industry should be among the first to recog

nize this and be willing to cooperate in such re

search. 

This writer recognizes the limitations of the short

run study made in this paper and hopes to conduct future 

research as described above. The importance of the timber 

industry and the natural forest resource reguires that 

constant research be conducted so that economic analysis 

can be balanced with political analysis when decisions 

about the future of this resource and the industries asso

ciated with it must be made. 
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SALE NAME 

SPECIFIED RD. CONST. (Miles) 
14 1 6 

PRODUCT: APPRAISED TO : HAUL MILES: 
(30-32) 

APPRAISAL SUMMARY 
I SUMMARY CHECKED BY 

CARD TY PF.: 5 

RECONSTRUCTION (Mile s ) 
17 

- 'lg 

TEMP . RD . CONST . (Mile s ) 
27 29 

PURCH . CR . LIM . $ 

TEMP . RD. COST $ 

ADJ . TO 

DATE 

20 26 

BASIC DATA PERIOD:-------- (APPR . BASE PERIOD)-------

CARD TYPE 6 UNIT OF MEASURE 

1. Produc t / Unit 14 - 15 33 

2. Species TOTAL OR A\IFRAGE 

3. Species Code 1 6,- 18 

4. % By Sp ecie s Of. ?lc Of "' '!'o "' (>1 T 100 . 0°~ t O 0 / 0 ' 0 / 0 

5. Volume 1 9-2 5 T 3 4-40 

6. St:l ling Value (L.T.) (L. S.) .A 

7. 

8. 

9 . 

10. SE LLIN G VA LUI ·: I..S. 2 6 - 3 0 t\ 

11. Fa ll ing and Buc k in g A 41 -4 4 

12. Skiddin g a nd l. oa di11 g A 4 5-4 8 

13. 

14. S UIITOTAL, s tump-t o-tru c k -
15.11 au l A 4 9- 52 

16. Road mnint e na nce . A 5 3-56 

17. SUBTOTAL tr a nspo rt a ti o n 

18. Gen e ra l loggi ng o verh ead A 57-60 

19. 
2 0. SUWfOTA I., admini s trnti vc-

21. Sla s h dispo s al A !\ 1 -6 4 

22. Er os ion con tr o l r\ 6 5 · 6 tl 

23. Snag Ji sposa l r\ 60-72 

24. 73-7li 

25. SU BTOTAL, Environ, Protl:cti o n 

26. Temporary roads A n. eo 

27. Othl:r tempora ry developm e nts A 

28. SU JITOTAL tt·mnorarv d t:v vl o nm t: nt. 

29. SU BTOTAL log gi ng c o s t s 31-35 A 
30. Specified roaJ co s t s (AJO) A 

31. TOTAL LOGGING COST L.S. A 

32. ~If g. cost L.T. A 

33. 

34. MfG. COST L.S. 36-40 A 

35. TOTAL PRODUC TION C OST L.S. A 

36. CONVERSION . ( 10) -(35) A 

37. P&R rati o % Norm aiiAdverti sed N I Ad\' , 
3 8. P&R ma rgin Normal. Advertised N I .Ad\'. 

39. Indicated Net Stumpa ge ( 36) -( 38) A 

.·: ,:/ :·.:::: :\ >): . <::::··;-:n::,:··-:·: 
1 ··•"'''::::.,·:At:t.:;::r·::· ·:.:,:::;:::·:•:'·'}.":'::· .... ,,. . .,_:::: .:: ,;:<::::: :,:. :)·, · . .,:::·.:·','..'• :._., ... · .. :: T 40. Indicated Advertis e d ra te s ( 39) +{30) 

::·1 :··.• 

A 

41. Base ra tes { A 

42. Adjustment s to Base Ra tes A 
,, .... ··,: ··:.:::::·:.: :::::: ·:.:: ...... :::::·. .... ... ,, .. :, :·"- ·: •.. ;:q2: . . T 

43. Advertised rates ( 40) +{ 4·2) 
.,:,.;.,:,.,:::: . .::::·::: . , ,,~ .. ,---::.:-;:;;;:- ':7 .... ::-•·,·:• . .-·: ··:· . .::·:-:·: :::_:.:::::,:•:: ·.:•::·f .... . ·.··.;:· '.·:·. >:':-:·::. 

A 

44. Indicated stat. net rates (43)-(30) 41 - 4 5 A 

45. Appraised net rates • 46-50 A 

46. Base indice s 

• Ad)<Jsted If needed to not less than base ra te Owe 4 l), us10g the ltn c ~2 procedure . 
Note : Lines 39, '10, 13- tl ) include planned SAB colle ct ion s as a uthori z ed by 46 Stat. 527; 16 U.S.C. 576 . 



USDA. FOREST SERVICE 

I 
D REGION 2 -

• 
3 

STATE - -1 14 15 

~ ACRES IN SALE 
49· 55 

1 
BID DATE ~ :::_; :.:J 

14- 15 16- 17 1 8· 19 

2 SALVAGE -

1 
26 

CONT. NO. 
(47-571 

SPEC. PROD. 
SPECIES CODE UNIT VOLUME 

14-16 17-18 

FOREST 
4 

COUNTY 
16 17 

STATUS 

PRICING METHOD 

REPORT OF TIMBER SALE 
CONVERTIBLE AND NONCONVERTIB LE PRODUCTS 

(REF. FSM 2490) 

DISTRICT (OR AREAl SALE NUM3ER 
6 10 

SALE NAME <1 9 -44 1 

1 8 

LEGAL OISCRIPTION 156-801 

20 
SBA SET-ASIDE 

27 
PLAN'D SAB COL S --......,.

2
.,..
8

.....,_
3
,....

4
,..----

21 
APP . BASE PERIOD -nl _ _ 

22 23 24 

TERM. DATE ___/ ___/ 

35· 36 37-38 39-40 

QTR.-CY (11-131 -QTR. YEAR 

COMPARTMENT 
45 46 47 48 

ZONE 
26 

CONTRACT DATE _j _j __/ 
41·42 43·44 45-46 

CONTRACT FORM 2400 CONTRACTING OFFICER METHOD OF SALE REG. 36CFR2?.1 

A OVER· 
TISEO 
RATES 

s 

STAT. 
HIGH BID 

s 
19-24 

58 

HIGH 
BIDDER 

s 
25-30 

59 60 

2ND HIGH 3RD HIGH 4TH HIGH 5TH HIGH 
BIDDER BIDDER BIDDER BIDDER 

s s s $ 
31-3 6 37-42 43-48 49-54 

61 62 63 

6TH HIGH 7TH HIGH 
BIDDER BIDDER 

s $ 
55-60 61 - 66 

8TH HIGH 9TH HIGH 
SlOpER BIDDER lOTH HIGH liTH HIGH 12TH HIGH 

$ BIDDER BIDDER BIDDER 
67 72 73-78 s s s 

3~----1-----~---+--------+-----;-------+-------r-----~-------+-------r------~------~----~--_,---+-------r------1-------+-----~ 

TOTAL/A~R. 

RANK 
14- 15 

HIGH I 

2 

3 

4 

5 

4 6 

7 

8 

9 

10 

11 

12 

NAME 
16-40 

SUMMARY OF BIDDERS 
g&~ IDENTIFICATION NUMBER TOTAL VALUE OF BID 

41 42 -57 58-69 

DISTRIBUTION: Orig. and lee to RO (orig. to WO), lee to ROof SBA 

I 

I cc rrify that I have personall examined the Bids submitted for this sale 
:1nd that this is a n accurate r cord thereof. 

Signature 

TITLE DATE 

REMARKS 

2400-17 (5/73) 
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2431.11--2 
44 

TITLE 2400 - TIMBER MANAGEMENT 

AGREEMENT BETWEEN DEPARTMENT OF AGRICULTURE 
AND THE SMALL BUSINESS ADMINISTRATION FOR 
THE DEVELOPMENT AND OPERATION OF A SMALL 

BUSINESS PROGRAM IN THE SALE OF NATIONAL 
FOREST TIMBER AND RELATED FOREST PRODUCTS 19 

1. In order to fulfill their mutual responsibilities under the 
mall Business Act (15 USC 631 ~ ~), the Department of 
griculture (USDA) and the Small Business Administration {SBA) 
ave entered into this agreeme.nt for administration of a small 
usiness program in the sale of National Forest timber. This 

supersedes the agreement of 1958-1959 as amended 

2. USDA. in developing sale programs suitable for bidding by 
mall business firms, will consult SBA and give full consideration 
o information, advice, and requests of SBA. 

3. SBA, ~n the operation of its various programs designed 
o assist small business, will consult USDA on matters involving 
he f';,rest products industry and will give full consideration to 

·nfar mation, advice, and requests of USDA. 

4. USDA and SBA aeree that adrn.inistration of the National 
Forest sale program for-small business ~-ill include the use of the 
uthoritr of section 15 of the Small Business Act to provide for 
ward of sales set aside for'small business when consistent v.-ith 
he purposes established under the Acts respecting the sale of 
ational Forest ti:nber. The program for set-asides will be based 
n the following: 

a. A base average share for small busi~ess shall be es
tablished for each National Forest, or significant marketing 
area, by comparing the small business purchases to total 
sales therefrom for a 5-year period. The base shall be re
computed on a 5-year history, ordinarily at 5-year intervals, 
provided that the recomputed base shall not be less than half 
the initial base share. Reco.mputation will be based on size of 
the firm at the time of each timber purchase during the 
computation period. 

b. Small business will be ass'ured its base average share 
ill available by the application of set-asides. Standards for the 
initiating of set-asides will be established to achieve this pur
pose. Set-aside sales not bid on by small business, however, 
and sold without readvertistnent, will be counted toward meetin 
the base share for small business. 

Forest Service Manual *-Dec. 75, AMEND. 93-~ 
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45 2431.11--3 

TITLE 2400- TIMBER MANAGEMENT 

c. The above prov1s1ons do not preclude USDA and SBA 
from taking other factors into consideration in specific cases 
when computing base average share, nor from otherwise 
establishing or eliminating set-asides which they deem ap
propriate under the Small Business Act. 

USDA and SBA may make allowance for such factors as 
past long-term sales, large salvage sales, or other 
unusual consideration_s, when computing the base average 
share. 

5. USDA will afford SBA the opportunity to review prior to 
public announcement all propo"sed sale programs involving sales 
with an estimated value of $2, 000 or more, including set-asides 
proposed by USDA. SBA "'ill then concur in proposed set-asides 
or will make recommendations for other set-aside action. If such 
action is not contrary to the purposes established under the Acts 
respecting the sale of National Forest timber. USDA will make the 
set-aside. If the representatives are unable to agree on specific 
set-asides ·, they "l.vill docwnent their respective views for referral 
to higher authority within the two agencies. In accordance with the 
Small Business Act, the Secretary of Agriculture has authority to 
make the final determination. 

6. If a set-aside has been programmed, and subsequent events 
indicate the action is not in the public interest, USDA may request 
SBA to concur in "'-i.thdra·wal of the set-aside. Upon such concur
rence, the set-aside will be withdrawn. If SBA does not concur, 
the procedures for resolution and referral, peveloped to implement 
item 5 above, -..-..-ill be utilized. Similarly, SBA may request USDA 
to program set-asides in addition or substitution to those agreed 
upon in the annual program. 

7. SBA may conduct reviews of the small business program in 
the sale of National Forest timber at field offices of USDA. Due 
notice of intention to perform such reviews will be given to the 
field office concerned and a time schedule for the review will be 
agreed upon by the agencies. 

8. A shall business whicb might otherwise be awarded a con
tract will not be disqualified on the grounds of lack of capacity or 
credit, but will be referred to SBA for processing of Certificate of 
Competency, in accordance with st!ction 8(b)(7) of the Small 
Business Act. In aach cases, USDA v.rill provide to SBA all perti
nent available information regarding the company and sale in 
question. SBA will act promptly on the case and submit a decision 
to USDA w1thin I 5 working days. USDA will defer further action 
on the case until a decision is provided. 

Forest Service Manual *-Dec. 75, AMEND. o:>- ~' 
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Z431. lZ 46 

TITLE Z400 - TIMBER MANAGEMEI'T 

· ·- 9. A concern, to be eligible for award of a set-aside sale, 
must eelf-certify that it qualifies as a small business enterprise, 
ae defined by SBA. In the event of a size protest by the contracting 
officer or other interested part}', SBA vo:ill determine whether the 
concern which certified itself as small is, in fact, a small business 
under the applicable size standard. Appeals from such determina
tions may be taken to SBA Size Appeals Board. Should USDA de
velop or obtain information indicating that size certification require
ments have been violated, USDA u·ill report such information to 
SBA. 

10. Details of operational procedures for accomplishment of 
this agreement v..-111 be developed jointly by designated representa
tives of USDA and SBA to assure mutual compatibility of Agency 
directi-..·es on this subject. 

~?>·"" J 7;t~~ 
Al! on lni!.lf.JtOr . 
~II B~s I ness Ad<nl nl stratI on 

/21~/JI 
b~"' 

&-~~J.«~ 
Assiatan: !.~cr.:cary / 
J)epArtl::~D~ of A&n.cu 1 ture 

1~9171 
Date 
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1. .... ..... .. ~~=~~~-~==-- ~ ·\tile• 14~·~ 1 .. .. .. . .. .. ....... ..... .. ....... , 
:! .. .. ... ... . .......... .. . ... . .. .. . ....... ...... .. 
4 ..... . ..... ...... .. ..... ......... . ... ...... ·.. .. . 'l 

( !osl IH'r M 
ltd . fl. lll'r 

milo 

/Jollura 
U. l:IU 

. :!'-"-' 
• :!KII 
. 4.'>7 

Cost IM'r 
S•·ct.lon 

JJollun 
l.ll-11\ 
.Kii41 

1.1:...'11 
.UH 

-+----1--- - ----
'l 'otnl . ....... -- ·-- • · ...... ... .... - - · 

Cost. of tl•·luy limo . . . .. · ·· -- . . . . . . . . . .. .. .... . 
'1'111111 huulin.: l·ust perM lui. rt . ...... . . . . 

'l'vPt of huul 

l..t!l! lll sir.u"uu hhthw11y," -1 .5-6 M l11l. rt . . .. .. . . . . . 
l..cl(nl silc"ulf hhchwlly," .f _,rQ M loti. fl . . 

:.!4 I . 11\lli 4.liliU 
t.:S:...'IJ 
li. il!ll 

/959 
I. 1:! 
l.U~ 

(.'o.•tlndu 
/!Jt.'U /Yti/ 

162 



APPENDIX B 

COMPARISONS BETWEEN APPRAISED STUMPAGE COSTS 
AND ACTUAL MILL COSTS--1974 

163 



Sale No. 1 
forest Service Arizona Mills 

!!~pr.ll~lll Item Appraisal 1 5 6 7 

!.umber Selling Value (f1Df/I.S). $223.10 223.10. 223.10 223.10 223.10 223.10 223.10 223.10 223.10 223.10 

I.NJ'l ing Cost~ (f1Df'/LS) 

r<'lllnq ~ Bucking 4.74 
Skidding & l.ond ing 11.84 
~~~qinrt 0verhead 3.30 
Dcprcciiltion 1. 70 

Sub-Totnl rurt (l\) 21.58 24.16 21.02 28.08 21.78 20.47 20.72 21.58 23.89 34.31 

llnulinq Costs 7.16 35.22 25.54 13.61 19.28 63.71 22.76 29.73 6.98 12.54 

Road Maintcnnnec 1. 74 
~litSh Oi~p~ScJl 13.78 
l:rosion Control 0.54 
Tempori'lry Roads 1. 62 

Sub-Totnl Pnrt (ll) 17.68 17.68 17.68 17.68 17.68 17.68 .!2..:..§! 17.68 17.68 17.69 

Total Logging Costs 46.42 77.06 64.24 59.37 59.74 101.96 61.16 69.99 49.55 64.53 

flfg. Costs (f1Df /LT) 46.59 69.97 55.22 56.23 58.67 59.80 56.31 57.20 67.30 61.00 

X Sale O'run fnctor ~ 

fl[g. Costs (MBf/LS) 53.78 ~ 63,75 64.91 67.74 67.98 65.00 66.03 77.69 70.42 

Totnl Loggin~T & Mfg. Costs (-) 100.20 157.93 127.99 124.31 126.48 169.74 126.16 135.02 126.24 134. 95 

l\llownnce (or 1'. & R. 14\ (-) 30.79 30.79 30.79 30.79 30.79 30.79 30.79 30.79 30.79 30.79 

l\dditlonal Selling Value 
l\llowcd fnr Snle of 
Residual rroducts (+) .56 

Nr-t f.l urnp.vw \' ,, 1 UP. .. 92.67 34.48 64. 32 68.00 65.83 22.57 66.15 57.29 66.07 57.39 

1\dvcrtlsed Price 



Sale No. 2 

Forest Service Arizona Hills 

,\ppr.,isal Item Appraisal 1 2 3 . 5 7 

Lumber Selling Value (HBF /LS). $223.62 223.62 223.62 2i3.62 223.62 223.62 223.62 223.62 223.62 223.62 

l.ooqlno Ccosts (H!1F/LS) 

I"<• II in<1 .~ ~uckinq 12.80 
!:kiuuina ~ Lending 63.02 
t.nrtu i ntl 0\'Crhc.ld 3.30 
Ocprrci.1tion 1. 70 

~ub-Total l'ilrt (I\) 80.82 90.14 78.73 105.15 81.57 76.66 77.59 80.82 89.47 128.50 

llaulinq Costs 13.56 16.80 31.22 29.09 21.16 42.82 16.60 ·13.56 35.44 40.61 

RoLld N.:tintcnuncc 1. 91 
Slash Di.:;posal 3.11 
erosion Control 3.99 
Tcmpor<~ry Roads 0.00 

Sub-Totnl Pnrt (n) 9.01 9.01 ...2.:..Q.!. ...2.:..Q.!. 9.01 ...2.:..Q.!. ...2.:..Q.!. ...2.:..Q.!. 9.01 ...2.:..Q.!. 

To till Loqging Costs 103.39 115.95 118.96 143.25 111.74 128.49 103.20 103.39 133.92 178.12 

HCg. Costs (HDF/LT) 46.59 69.97 55.22 56.23 58.67 58.80 56.31 57.20 67.30 61.00 

X Snlc O'run Fnctor 1.2274 

H[q. Costs (~lBF/LS) 57.18 85.88 67.78 69.02 72.01 72.17 69.11 70.21 82.60 74.87 

To till Logging & Hfg. Costs (-) 160.57 201.83 186.74 212.27 183.75 200.66 172.31 173.60 216.52 252.99 

Allo~·.,ncc for 1'. & R. 16% (-) 30.86 30.86 30.86 30.86 30.86 30.86 30.86 30.86 30.86 30.86 

lltlditioMl Selling Vn1uc 
Allo•·•"l for Si!lc of 
Rer.idunl Products (+) .56 

Nrt ~t ump.111,.. Vn 1 \1~ .. 32. 75 (9. 07) 6.02 (19. 51) 9.01 (7 .90) 20.45 19.16 (23. 76) (60.23) 

/ldvcrtl9<'u Prlcc 



Sale No. 3 
Forest Service Arizona Mills 

llppra i Sill Item llppraisal 1 7 

!.umber Selling Value (HBF/LS). $161.10 161.10 . 161.10 161.10 161.10 161.10 161.10 161.10 161.10 161.10 

r.og'!ing Costs (HIIF /LS) 

Felling & Bucking 6.34 
Skicltling & Loading 11.36 
'"'"'!inc o~·crhcad 3.30 
t'lr:-pl-ccilltion ~ 

!'ub-Total rart (II) 23.59 26.81 22.69 30.30 23.51 22.09 22.36 23.29 25.79 37.03 

11.1ulinct Co5ts 10.16 13.79 42.69 32.57 18.71 43.11 23.16 10.16 36.92 42.20 

Roild Hilintcnancc 0.81 
Slu<h Di5p0Si11 10.18 
t.rosion Control 0.93 
Tcmpornry Roads ~ 

Sub-Total l'ilrt (B) 12.51 12.51 12.51 12.51 12.51 12.51 12.51 ~ 12.51 12.51 

Total Logging Costs 45.96 53.11 77.89 75.38 54.73 77.71 54.84 45.96 75.21 91.74 

He g. Costs (HBF/LT) 54.15 69.97 55.22 56.23 58.67 58.80 56.31 57.20 67.30 61.00 

X Sale O'run Factor 1.1905 

Hfg. Costs (~lllF /LS) ~ 83.30 65.72 66.94 69.86 ~ ~ ~ 80.12 72.62 

Totnl Loc:u:rinq ' mg. Costs (-) 110.43 136.41 14 3. 61 142.32 124.59 147.71 121.89 114.06 155.33 164.36 

/\llowl1ncc for "· ' n. 14\ (-) 20.39 20.39 20.39 20.39 20.39 20.39 20.39 20.39 20.39 20.39 

1\clclitional Selling Value 
/Ill owed for Snlc of 
ne,itlunl Products (+) _.:.Q 

u ... t- r.t umr·,'l"' v., 1 \11"' .. 30.20 4.30 (2. 90) (1.61) 16.12 (7 .00) 18.93 26.65 (14. 62) (23.651_ .. 1\<lvcrtiscd !'rice 



Sale No. 

Forest Service Arizona Mills 

!'!r.Pr11is11l It"m Appraisal 5 6 9 

!.umber Selling V111ue (~IBF/LS). $187.81 187 0 81 . 187.81 187.81 187.81 187.81 187.81 187.81 187.81 187.81 

!.egging Co~ts (H!lF/LS) 

Felling & !lucking 9.16 
Skidding & Lo.-.ding 25.79 
l.oqq l no Overhead 3.30 
Ocpi-t'ci;ttion 2.46 

Suh-Tot.-.1 r.-.rt (!I) 40.71 45.57 39.66 52.96 41.09 38.61 39.08 40.7-1 45.06 64.37 

11.1uling Costs 5.24 10.67 39.64 25.40 13 0 40 31.14 31.91 5.24 29.57 34.25 

Ro,,d ~1aintcnance 0.70 
Sl11~h DispoMl 40.70 
F:rosion Control 1. 69 
T"mpor11ry Roads 1. 91 

Sub-Tot.-.1 1'11rt (B) 45.00 45.00 45.00 45.00 45.00 45.00 45.00 45;00 45.00 45.00 

Tot.-.1 Logging Costs 90.95 101.24 124.30 123.36 99 0 49 114 0 75 115.99 90 0 95 119.63 143.98 

Mfq. Costs (M!lF/LT) 53.92 69.97 55.22 56.23 58.67 58.80 5G.31 57.20 67.30 61.00 
X S11le O'run F11ctor 1.1735 

Mfg. Costs (HBF/LS) 63.28 82.11 64.80 65.98 68.85 69.00 66.08 67.12 78.98 71.58 

Tot.11 Logging & Heg. Costs (-) 154.23 183.35 189.10 189.34 168.34 183.75 182.07 158.07 198.61 215.56 
l\llo'"'"nce for 1'. & R. 15% (-) 24.42 24.42 24.42 24.42 24.42 24.42 '24.42 24.42 24.42 24.42 
l\ddition11l Selling V.-.lue 
!Ill owed for s.-.le of 
Rcsidu11l Products (+) .56 

fh·t r;t ump,,q,.. v, 1 u,.. ••9.72 (19.96) (25. 71) (25. 95) (4 0 951 (20.36) (18.68) 5.32 (35. 22) (52.17) 
Advertl~cd !'rice 



Sale No', 

Forest Service Arizona Mills 

llpprili•al Item II raisal 5 7 8 

Lumher Selling Value (HDF /LS). $172.02 172.02. 172.02 172.02 172. 02 172.02 172.02 112. oi 172.02 172.02 

Lo<,T<Ting Costs (Hilf/LS) 

Ft'll!nrt & Ehtckinq 11.83 
~kidtlin<J & loC'ildinq 22.92 
t,n,,q ino Overhead 3.30 
Dt'pr<'ci,, tion ~ 
~ub-Total Part (II) 4 0. 34 45.16 39.30 52.48 40.72 38.26 38.73 40.34 44.66 64.14 

Jl,,ulinq Costs 19.98 -32.78 40.57 33.08 19.98 63.77 21.48 26.80 38.42 44.00 

Ro.:~d f.laintcn<1ncc 4.49 
Slnnh Disposal 11.19 
Erosion Control o. 40 
Tcmport~ry Roads 1. 76 

Sub-Totnl Part (B) 17.84 17.84 17.84 17.84 17.84 17.84 17.84 17.84 17.84 17.84 

Total Logging Costs 78.16 95.78 97.71 103.40 78.54 119. 87 78.05 84.98 100.92 125.98 

Hfg. Costs (HDF/LT) 54.15 69.97 55,22 56.23 58.67 58.80 56.31 57.20 67.30 61.00 
X S.:~lc O'run f"ctor ~ 

f!Cg. Costs (MDI'/LS) ~ ~ 67.08 ~ ~ ~ ~ ~ ~ 2!.:..!Q. 

Tnt,, l '·"'.1'1 inq & Hfg. Costs (-) 143.94 180.78 164.79 171.71 149.81 191.30 146.45 154.47 182.68 200.08 

1111<•~·.1nC<' Cor P. & R. 15\ (-) 23.74 23.74 23.74 23.74 23.74 23.74 23.74 23.74 23.74 23.74 

1\tlditionnl Selling Value 
1\llow<'d Cor s,, le of 
nc~idu~l rroducts (+) _____,Q 

Ur•l ~I Hlllp.vtr v,, 1 tH'' ••4.77 (32. 50) ( 16. 51) ( 2 3. 4 3) (1. 53) (43. 02) 1. 83 (6.19) (34. 40) (51. 80) 
1\dvl'rtlsed Price 



Sil1C No. 
Forest Service · l\r izona ~1i11s 

~pr~l~ill Ttem llpprilisil1 ' 4 6 7 8 

!.umber Selling Villue (HDF /LS). $158.80 158.80 158.80 158.80 158.80 158.80 158.80 158.80 158.80 158.80 

t.OCJCl ino Co~tfi (HOF /LS) 

l't'lllnq h l1uckinq 6.24 
~kidrlinCJ h Loading 10.56 
l.C'CTCJ inc:r Ovcrhctld 3.30 
Dt'pr<>ci.,tie>n ~ 

Sub-Total rart (I\) 22.39 25.06 21.81 29.13 22.60 21.24 21.49 22.39 24.78 35.60 

l1<1uling Costs 7.55 13.41 48.54 30.75 16.99 42.78 29.16 7.55 36.25 41.83 

RooJd f.tuintcnilncc 0.23 
~la~h Disposill 7.15 
f.ro~ion Control 0.34 
Tempornry Roads ...!..:i2. 

Sub-Totill P<1rt (B) ~ ...2..:.i! 9. 41 ~ ~ ~ -1.:..!!. -1.:..!!. -1.:..!!. _1:.!!. 

Totnl Logging Co~ts 39.35 47.88 79.76 69.29 49.00 73.43 60.06 39.35 70.44 86.84 

Hfg. Costs (~111F/LT) 54.15 69.97 55.22 56.23 58.67 58.80 56.31 57.20 67.30 61.00 

X Sale O'run Factor .!..:.!ill 
Mfg. Costs (MDF/LS) 61.94 80.04 63.17 64.32 67.11 67.26 64.41 65.43 76;98 ~ 

Tnt.1 I Logqlnq & Mfg. Costa (-) 101.29 127.92 142.93 133.61 116.11 14 0. 69 124.47 104.78 147.42 156.62 

l\llN.".1nCe for r. & R. 15% (-) 20.64 20.64 20.64 20.64 20.64 20.64 20.64 20.64 20.64 20.64 

1\th\i t ionnl Selling Valuc 
1\llt'wr.d for Sale of 
Rcfi idu.,l rro<lucts (+) .43 

t-Jf"l !':f.t1MJ1•1'f" V,1l\1f"' .. 37. 30 10.24 (4. 77) 4.55 22.05 (2. 53) 13.69 33.38 (9.26) (18.46) 

1\tlverti=<<•d Price 



Sale No. 7 
Forest Service 1\rizonu Mills 

Tlpprnisal Item Appraisal 1 5 6 7 9 

!.umber S!!lling Vnlue (M!JF/LS). $163.96 163.96. 163.96 163.96 163.96 163.96 163.96 163.96 163.96 163.96 

Lnrtqing Costs (MBF/LS) 

rl'lling ' Ducking 6.12 
Sldcldinrt & !.onding 9.11 
1.'">'1<1 i nrr Ov" rhead 3.30 
Depree i.1 t ion 2.:1.2. 

Sub-To till 1'11rt (TI) 20.82 23.31 20.28 27.09 21.01 19.75 19.99 20.82 23.05 33.10 

llnuling Costs 15.01 20.84 31.64 29.09 15.01 50.16 14.27 15.78 36.82 42.10 

Road Mnintennnce 0.28 
Sl"~h Disposnl 5.44 
!.:ro~ion Control 0.38 
trmpor,1r}' Ro11ds ~ Sub-Total r11rt (B) ~ 6. 70 6. 7.0 6.70 6.70 6. 70 6.70 6.70 ~ ~ 
Total Loqqing Costs 42.53 50.85 58.62 62.88 42.72 76.61 40.96 43.30 66.57 81.90 

Mfrr. Costs (MBF/LT) 54.15 69.97 55.22 56.23 59.67 58.80 56.31 57.20 67.30 61.00 
X Sale O'run Factor 1.1412 

He g. Costs (MBF/LS) 61.80 79.95 63.02 64.17 66.95 67.10 ~ 65.28 76.80 ~ 

Tc>tnl I.O<J'ling ' ~l(g. Costs (-) 104.33 130.70 121.64 127.05 109.67 143.71 105.22 108.58 l4 3. 77 151.51 
TllloW.lnC<' for 1'. ' R. 14% (-) 20.17 20.17 20.17 20.17 20.17 20.17 20.17 20.17 20.17 20.17 
Tl<ldit I on<~ I S"llin<J Vnluc 
Til lowed (nr Snlr of 
Pc!iichhll rroclucts (+) ~ 

tJo•l !:t "'"1'·1'1'' v,, 1 \If" .. H.nq l). 09 22.15 I r.. 74 34. 12 O.OR 3R.57 35.21 0.02 (7,72) 

/\UVCTtlst_•cl l'ric~ 



Sale No. 

Forest Service Arizona Mills 

llpprai~al Item llppraisa1 1 5 6 8 

Lumber Selling Value (~IDF/LS). $198.49 198.49 198.49 198.49 198.49 198.49 198.49 198.49 198.49 198.49 

l.O<J'1ing Co~ts (H!lf/LS) 

f'cllinn & Bucking 8.32 
!'kidding & Loading 22.03 
Log9ing Overhead 3.30 
Depreciation 2.46 

Sub-Total Part (II) 36.11 40.42 35.18 46.98 36.44 34.25 34.66 36.11 39.97 57.41 

11.1ulin<1 Costs 10.24 15.69 43.59 29.72 18.61 39.01 25.57 10.24 33.52 38.20 

no..1d H.1intenancc 0.52 
Sl"gh nisrosnl 7.46 
F.rnsion Control 0.59 
Tcmpornrr Roads 1.10 

Sub-Totill rart (11) 9.67 9.67 9.67 9.67 9.67 9.67 ...2.:.£ ...2.:.£ 9.67 ...2.:.£ 
Tot.11 Loqging Costs 56.02 65.75 88.41 . 86.34 64.69 82.90 69.87 56.02 83.13 105.25 

Hfq. Costs (Ml1F/LT) 56.37 69.97 55.22 56.23 58.67 58.80 56.31 57.20 67.30 61.00 

X S<tle O'run Factor 1. 3525 

Mf9. Costs (MBF/LS) 76.24 94.63 74.68 76.05 79.35 ...2.2..:_g 76.16 77.36 91.02 82.50 

Total l.oqqing & Mfg. Costs (-) 132.26 160.38 163.09 162.39 144.04 162.43 146.03 133.38 174.15 187.75 

1'\llcw.,ncr. [or r. & R. 14i (-) 25.80 25.80 25.80 25.80 25.80 25.80 25.80 25.80 25.80 25. 8,.0 

1\flt.litionttl Selling Value 
1\llowrrl for Sillc of 
!:c~ idtt.1 1 Products (+) ~ 

tlr•l :~ t '""1'·,"'' v., 1 "'' ••40.43 12. 11 ~.r,o 10.30 2R,65 10.26 26.66 39.31 (1. 46) (15.06) 

lluvertised !'rice 



Sale No. 9 

forest Service 1\rizona Mills 

~ppri\i5i\L Item Appraisal 1 3 6 7 9 

Lumber Selling Value (~IDf/LS). $148.54 148.54. 148.54 14 8. 54 148.54 148.54 148.54 148.54 148.54 148.54 

Logoing Costs (1-tnf'/LS) 

rclllnq & Bucking 14. 13 
~kidding & Loading 31.80 
J,("''qqinq Overhead 3.30 
Depreciation ..1.:11 

Sub-Total Part (I\) 51.52 57.68 50.19 67.03 52.02 48.87 49.46 51.52 57.03 81.92 

Hauling Costs 11.34 15.70 51.33 33.39 19.53 44.11 32.24 11.34 37.87 43.19 

Road Maintenance 1. 42 
~lash Disposal 6.62 
•:ro!lion Control 0.59 
Tempor.ur Roads 2.10 

Sub-Tot,,l Part (B) 10.73 10.73 10.73 10.73 10.73 10.73 10.73 10.73 !.Q..:2l !.Q.:23 

Total Loqging Costs 73.59 84.11 112.25 111.15 82.28 103.71 92.43 73.59 105.63 135.84 

Hfq. Costs c~mr /l.Tl 54.15 69.97 55.22 56.23 58.67 58.80 56.31 57.20 67.30 61.00 

X Snlc o•run Factor 1.1875 

Hfq. Costs (HDf/LS) 64.30 83.09 65.57 66.77 69.68 69.82 ~7 67.92 79.93 72.43 

Total l.O<J<Tinq £ Hf<T· Costs (-) 137.89 167.20 177.82 177.92 151.96 173.53 159.30 141.51 185.56 208.27 
,\llnw;mcC" Cor r. & R. 16% (-) 20.50 20.50 20.50 20.50 20.50 20.50 20.50 20.50 20.50 20.50 
1\clclitional Scllinq Value 
1\llo~~d for Sale of 
nc.:iduill Products (+) ~ 

ll,..t r.tump.,,r,.. Vi1)\IC' (9.42) (39.Hl (49. 78) ( 4 9. 88) (23.92) (45. 49) (31. 26) (13.47) (57. 52) (80. 23) 
fulvt<rli~wtl l•r:·ir:u c ~J.OO (Base nate) 



Sale No. 10 

Forest Service Arizona Mills 

IIi')' Till Sil 1 Item 1\ppraisal 2 3 5 7 9 

Lumber Selling Value (HDI'/LS). $148.54 148.54 148.54 148.54 148.54 148.54 148.54 148.54 148.54 148.54 

I.O<J<ting Costs (HDr/LS) 

Fell inq & Bucking 11.97 
!'kidding & Lo<~ding 30.90 
t.nqqlnq Overhead 3.30 
tJcpi-Pciiltion .2..:1.2. 

Sub-Total J'lt~rt (I\) 48.46 54.25 47.21 63.05 48.91 45.96 46.52 48.46 53.64 77 .OS 

11.1uling Costs 10.57 15.42 45.13 33.28 19.43 45.22 27.35 10.57 38.68 44.26 

R<,,lrl fl.lintcMncc 1. 92 
;.I.,~h nisposnl 8.00 
l·:rosion Control 0.20 
Tempor<~r~· Roads· -.!.:..?.Q 

sub-Tot.ll Part (B) 11.62 11.62 11.62 11.62 11.62 11.62 11.62 11.62 11.62 11.62 

Total I.oqging Costs 70.65 81.29 103.96 107.95 79.96 102.80 85.49 70.65 103.94 132.93 

Hfg. Costs (HOI'/LT) 59.57 69.97 55.22 56.23 58.67 58.80 56.31 57.20 67.30 61.00 

X Snlc O'run Fnctor ~ 

Hfg. Costs (fiDF'/LS) ...2.2..:.2± ~ 65.57 66.77 69.67 69.82 66.87 ~ 79.92 ~ 

Tot"l LO<)cting & Hfg. Costs (-) 141.39 164.38 169.53 174.72 149.63 172.62 152.36 138.59 183.86 205.37 

1111<'~·.1nce for r. & R. 14\ (-) 19.31 19.31 19.31 19.31 19.31 19.31 19.31 19.31 19.31 19.31 

1\<lditinn<~l SC'lling Value 
1\tlowrd for S<~lc of 
R<'sidu.ll l'roducts (+) .43 

N~"t r.tump.lrtt" Vclluc (11. 73) (35.15) (40. 30) (45. 49) (20. 40) ( 4 3. 39) (23.13) (9. 36) (54. 63) (76. 14) 

1\.llvt.•t·Li~t·cl l'r lee • $ J. 00 (llntle nate) 



Sale No. 11 
forest Service 1\.rizona Mills 

f\ppr,lir.c1l ltC'm !lppraisal 7 9 

Lumber Selling Value (fiBF/LS). $211.29 211.29 211.29 211.29 211.29 211.29 211.29 211.29 211.29 211.29 

l.oqqino Cn~ts (fii11'/LS) 

Ft• ll iiHl & [lucking 14.69 
~k ithlin<l ' Loading 42.22 
J.oqcrino Overhead 3.30 
nci,rrc iu t ion 2.46 

sub-Total rart (!I) 62.66 70.15 61.04 91.52 63.43 59.43 60.15 62.66 69.36 99.63 

lluuling Costs 10.92 23.02 31.22 23.05 10.82 54.01 13.43 17.04 28.52 34.10 

Roi\d Hnintcni1ncc 0.00 
Slush Oisposul 27.25 
l:ros ion Control 2.51 
Tcmporuql Roads ~ 

Sub-Total Part ([!) 33.01 33.01 33.01 33.01 33.01 ~ ~ ~ 33.01 33.01 

Tot.1l Logging Costs 106.49 126.18 125.27 137.58 107.26 146.45 106.59 112.71 130.89 166.74 

fifo. Costs {fi!Jf /LT) 49.02 69.97 55.02 56.23 58.67 5e.eo 56.31 57.20 67.30 61.00 

X Sale O'run factor 1.154 9 

H[q, Co~ts (fiBf/LS) 56.61 80.81 ~ 64.94 ~ ...22..:..2.!. ~ ~ 77.72 70.45 

Totnl Loqqing & H(g. Costs (-) 163.10 206.99 188.81 202.52 175.02 214.36 171.64 178.77 208.61 237.19 

flllow,1nC<' [or r. & R. 15% (-) 27.47 27.47 27.47 27.47 27.47 27.47 27.47 27.47 27.47 27.47 

l\.dd i tioncll Selling Value 
fill owed for $itlc of 
Re,;idunl rroducts (+) .56 

u~t ~!I llrtp.,•Jf" \t,, 1 U" .. 21.28 (23.17) (4. 99) (18.70) 8.80 (30. 54) 12.18 5.05 (24. 79) (53.37) 

lulv<•rL!Ht•<l l'rlcc 



Sale No. 12 

forc5t Service Arizona Hills 

l\ppr.1 is~l Item llppraisal l 5 7 
Lumber Selling Value (H!lf/LS). $165.05 165.05· 165.05 165.05 165.05 165.05 165.05 165.05 165.05 165.05 

l.cgginq C05tS (f1Bf/LS) 

F'<'lling & Bucking 13.04 
Skidding & Loading 33.12 
l~oginq Overhe~d 3.30 
Depreciation ~ 

Sub-Total rart (I\) 51.75 57.93 50.41 67.33 52.23 49.08 49.68 51.75 57.29 82.28 

Hauling Costs 14.44 18.67 34.98 29.36 15.15 48.84 15.89 14.44 34.77 40.35 

Ro.1d P-tllintcn,,ncc 1. 67 
SloJ5h Oisposnl 8.48 
t:rosion Control 4.66 
Tcmpornry Rands 21.81 

Sub-Total Part (B) ~ 36.62 36.62 36.62 ~ 36.62 36.62 36.62 ~ ~ 

Total Logging Costs 102.81 113.22 122.01 133,31 104.00 134.54 102.19 102.81 128.68 159.25 

flfcr. Costs (Mnr/LT) 54.15 69.97 55.22 56.23 58.67 58.80 56.31 57.20 67.30 61.00 

X Sitlc O'run rue tor 1.1875 

H!g. Costs {MBF /LS) ~ 83.08 65.57 66.77 ~ 69.82 66.87 67.92 ~ 72.43 

Tot,ll Logging & Hfg. Costs {-) 167.11 196.30 187.58 200.08 173.67 204.36 169.06 170.7 3 208.60 231.68 

1\llo• .. mncc for r. & R. 15% {-) 22.78 22.78 22.78 22.78 22.78 22.78 22.78 22.78 22.78 22.78 

1\<ldi tiona! Selling Value 
fllle>w~rl fnr Sal<:- of 
Ur~ idu,, 1 l'roducts (+) ~ 

Nrt ~t11mp.1rtr Vl'll\1~ (24.41) (54. 03) (45. 31) (57. 81) (31.40) {62.09) (2!i. 76) (2R .4!i) {66. 33\ {RQ,4 1\ 

/\tlvcrLlt;,.•c..J l'ricc $),00 (!lase Hate) 



Sule No, 13 
Fore~t Service 1\rizona Mills 

~pprtlisnl Item 1\ppraisal 5 7 a 9 

Lumber Selling Vuluc (HilF/LS). $161.96 161.96 . 161.96 161.96 161.96 161.96 161.96 161.96 161.96 161.96 

f.('<J<Ii n<) CC'~ t ~ (N!lF /LS) 

rcllin<t ~ nucldng 6.89 
!lkiclctinq t. I.oacling 13.36 
l.C'flfJ inq ovcrhc.1d 3.30 
Dcprrciiltion .2:1.2. 

Sub-Totnl l'urt (!\) 25.84 28.93 25.17 33.62 26.08 24.51 24.81 25.84 28.60 41.08 

llnuling Costs 11.24 38.14 74.92 56.90 43.05 11.24 55.84 32.49 61.26 66.54 

Ro~d H~intcnnncc 0.14 
~lcrsh Oi~pn~ill 12.09 
!:ro~ion Control 0.24 
Temporilr}' Ronds ~ 

Sub-Total Part (nl 13.75 13.75 13.75 .!2.:.22 .!2.:.22 .!2.:.22 13.75 13.75 13.75 13.75 

To till l.oogino Costs 50.83 80.82 113.84 104.27 82.88 49.50 94.40 72.08 103.61 121. 38 

NC'f. Costs (H!lF/LT) 54.15 69.97 55.22 56.23 58.67 58.80 56.31 57.20 67.30 61.00 

X Snle O'run Factor 1.1757 

Nfq. Costs (N!lF /LS) ~ 82.26 64.92 66.11 68.98 69.13 66.20 67.25 ~ .2.!..:.23. 

Totnl Logginq & Hfg. Costs (-) 114.49 163.08 178.76 170.38 151.86 118.63 160.66 139.33 182.73 193.10 

1\llnwilncc for r. & R. 15\ (-) 21.05 21.05 21. OS 21.05 21.05 21. OS 21.05 21.05 21. OS 21.05 

!\dd it lonill Selling Value 
1\llo""C'd for Snle of 
ncs idu.1 l l'rouucts (+) ~ 

,,., !:I ""'l'·,'tr" \'.1111•• .. 20.00 (22.17) (37. 85) (29.47) (10.95) 22.28 (20. 75) 1.58 (41.82) (52 .19) 

1\dvcrtised Price 



Sale No. 14 

l'orest Service Arizona Mills 

,\ppril i Soli 1 Item llppraisal 5 6 7 8 

!.umber Sl'll inC! V~luc (HOI'/LS). $198.92 198.92. 198.92 198.92 198.92 198.92 198.92 198.92 198.92 198.92 

Log<Jing Co~ts (MRI'/LS) 

felling ~ l1uckinq 6. 40 
!;l:ldding & !.o~<ling 21.61 
t.O<lfl ina Ovcrhcnd 3.30 
ncpi-C'clettion .2:.22. 

!;ub-Toti'll Pnrt (fl) 34.26 38.35 33.38 44.57 34.58 32.50 32.89 34.26 37.92 54.47 

ll~uling Costs 21.39 38.07 66.18 53.97 42.20 15.06 50.15 33.33 57.49 61.92 

nond Mnintcnnncc 2.98 
Sln~h Disposal 9.64 
Erosion Control 0.53 
Tcmpornr~· Roads ~ 

Sub-Total Part (D) 20.66 20.66 20.66 20.66 20.66 20.66 20.66 20.66 20.66 20.66 

Tot ill Logging Costs 76.31 97.08 120.22 119.20 97.44 68.22 103.70 88.25 116.07 137 .OS 

Hfq. Co•ts (HOf/LT) 46.59 69.97 55.22 56.23 58.67 sa.8o 56.31 57.20 67.30 61.00 

:< Sille O'run I' actor 1. 064 0 

Hfq. Costs (HBI'/LS) ~ 74.52 58.75 59.83 62.42 ~ ~ 60.86 71.61 64.90 

Tot~l Logginq & ~lfg. Costs (-) 125.88 171.60 178.97 179.03 159.86 130.78 163.61 149.11 187.68 201.95 

,, llo""·.,ncc Cor r. ~ R. 16% (-) 27.45 27.45 27.45 27.45 27.45 27.45 27.45 27.45 27.45 27.45 

,\dd it ionill Selling Vi'lluc 
1\llo~.:rcl [nr Snlc of 
Hc~dclua 1 Products (+) ~ 

tlf•l f,t 'II'Tif'.,Prr Vill II"' ••46.15 (0.13) (7. 50) (7. 56) 11.61 40.69 7.86 22.36 . (16.21) (30.48) 

llo.lvcr·llsc•l l'rlcu 



Sale No. 15 

Forest Service Arizona Mills 
~pr,, l~al ItC'm llppraisal 3 6 7 9 

!.umber Selling Value (HRF/LS). $199.71 199.71 . 199.71 199.71 199.71 199.71 199.71 199.71 199.71 199.71 

r.oqq i ng Costs (HBF /LS) 

f"rlliOCJ & !lucking 5.35 
Skidding & Loading 11.02 
l~ooin~ Overhead 3.30 
Dcrrrcintion 2. 46 

Sub-Tot.11 Part (II) 22.13 24.77 21.56 28.79 22.34 20.99 21.24 22.13 24.50 3S.lg 

Hauling Costs 17.96 32.77 60.87 48.22 36.89 11.19 44.35 28.03 52.18 56.26 

Roild Naintcntlncc 2.29 
Slash Disposal 7.65 
Erosion Control 0.20 
Tcmporarr Roads 0. 72 

Sub-Total Part (B) 10.86 10.86 ~ ~ ~ 10.86 10.86 10.86 10.86 10.86 

Total Legging Costs 50.95 68.40 93.29 87.87 70.09 43.04 76.45 61.02 87.54 102.31 

N[g. Costs- (M!lF/LT) 49.02 69.97 55.22 56.23 58.67 58.80 56.31 57.20 67.30 61.00 

X Sale O'run Factor ~ 

Hfq. Costs (HBF/LS) 55.90 79.79 62.97 64.12 66.91 67.06 64.22 65.23 76.75 ~ 

Totnl l.ogq ing & Hfg. Costs (-) 106.85 148.19 156.26 151.99 137.00 ll0.10 140.67 126.25 164.29 171.87 

lllJOio.\1ncr for r. & R. 14\ (-) 24.05 24.05 24.05 24.05 24.05 24.05 24.05 24.05 24.05 24.05 

1\•lditionni Selling Vnlue 
1\llowrd for Sale of 

~ Rr~icltlnl Products (+) 

U~"'t. ~~ urnp,,,., v., 1 u~ .. 68.25 26.91 19. 4 0 23.67 38.66 65.56 34.99 49.41 11.37 3.79 

1\tiVt•r-ll~l'''l l'rlet• 



Sale No. 16 

Forest Service Arizona Mills 

llppra 1~.11 Item Appraisal 7 a 
r.umber Selling Value (f!DF /LS ). $200.68 200.68. 200.68 200.68 200.68 200.68 200.68 200.68 200.68 200.68 

I.09<Jina Co~ts (~1[1r/LS) 

l"r!l inq & l1uckino 7.34 
Skid<lina & Lo.,ding 18.69 
t.nrtr1 inrt 0vcrhcnd 3.30 
OL~prt•c i ., t ion 3.28 

Sub-Total 1"'.:1rt (I\) 31.79 35.59 30.97 41.36 32.08 30.15 30.52 31.79 35.19 so.ss 

11aulin9 Costs 18.20 34.77 63.48 51.02 38.90 18.20 47.82 30.03 54.19 5~-~2 

Ro~d M~intcnoJncc 2.94 
sl;~•h lli•pos;~l 9.54 
Erl"lsinn control 4. 93 
Temporary Rouds 7.88 

Sub-Total Pi1rt (D) 25.29 25.29 25.29 25.29 25.29 25.29 25.29 25.29 ~ 25.29 

Tot<~1 Logging Costs 76.10 95.65 119.74 117.67 96.27 73.64 103.63 87.11 114.67 137.4 6 

flf<J. Costs (MllF/LT) 49.02 69.97 55.22 56.23 58.67 58.80 56.31 57.20 67.30 61.00 

X Sale O'run Fnctor ~ 

Hrg. Costs (MllF/LS) ~ 85.36 67.37 ~ 71.58 ...2.!..,12 68.70 ~ ~ 74.42 

Tot<~l Logqino & flfg. Costs (-) 136.18 181.01 187.11 186.27 167.85 145.37 172.33 156.89 196.77 211.88 

1\llnwoncc for 1'. & R. 15\ (-) 26.05 26. OS 26.05 26.05 26.05 26.05 26.05 26.05 16.05 26.05 

1\tlditional Selliro~l Value 
1\ II m.trd !or s.,lr. of 
nc~icluill Products (+} ~ 

fh•t ~lllr1J'·'"'' v., 111,.. .. 39,01 (~.3R) (!2.4R) (11. fi4) 6.78 29.26 2.30 17.54 (22.14) (37.25) 

Atlverll~~d l'ricc 



Forest Service 
~rni~al Item 1\ppraisal 

Lumber Selling Value (HOF/LS). $215.51 

Lc>qttlnq Co~ts (Hl1F /LS) 

l'<'llinu h Ducking 9.79 
f.\; itlrli n<1 ' Loll cling 15.95 
J,('lqq i IHT (\\.'C'rhc.ld 3.30 
Depree [,,tion 3.49 

Sub-Total !'art (1\l-- 32.53 

Hauling Costs 6.08 

Ro~d Hnintcnnnce 0.00 
~a.,sh Disposal 12.40 
r.rosinn Control 2.11 
Temporary Roads 5.25 

Sub-Total Part (0)-- 19.76 

Tot,, I Loqglng Costs 58.37 

Hfg. Costs (MOF /LT) 4 9, 02 

X Sale O'run Factor1.204 

Mfg. Costs (HOF/LS) ~ 

Totnl LOg<Jing & Mfg. Costs (-) 117. 39 

1\ llo~o·,,nce for r. & R. 16% (-) 29.74 

1\tlditioMl ScllintJ Vnluc 
1\llowr.rl for Snle of 
nc~idunl Products (+) ~ 

Nr'l f.l11tnJ•·1flr" v,, lur- **68.94 
1\dvcrti,;cd Price 

Sale No. 17 
1\rizona Mills 

5 6 

215.51 215.51 215.51 215.51 215.51 215.51 

36.29 31.72 42.01 32.82 30.91 31.27. 

6.08 43.45 29.84 17.78 38.18 27.42 

19.76 19.76 19.76 19.76 19.76 19.76 

62.13 94. 93 91.61 70.36 88.85 78.45 

69.97 55.22 56.23 58.67 58.80 56.31 

84.24 66.48 67.70 70.64 ...22.:.22. 67.80 

146.37 161.41 159.31 141.00 159.64 14 6. 25 

29.74 29.74 29.74 29.74 29.74 29.74 

39. 4 0 24.36 26.46 44.77 26.13 39.52 

7 

215.51 215.51 

·32.53 35.90 

10.77 33.07 

~ 19.76 

63.06 88.73 

57.20 67.30 

68.87 81.03 

131.93 169.76 

29.74 29.74 

53.84 16.01 

215.51 

51.11 

37.50 

~ 

108.37 

61.00 

73.44 

181.81 

29.74 

3.96 

f-J 
co 
0 



Sole No. 18 

forest Service Arizona Mills 

~l:l•ro1 j,:,,l Item llpprnisal 7 8 9 

!.umhcr Srlllng Vnluc nmr ;Ls). $208.28 208.28 208.28 208.28 208.28 208.28 208.28 208.28 208.28 208.28 

t.ncrq inq Co~ts (f!liF'/1.5) 

!'rll inq & Ducking 7. 34 
~ldc!dino & Looding 28.12 
I~uqino Ovcrhc~d 3.30 
Dcprrciiltion ~ 

~ub-Total rort (II) 41.22 45.02 39.56 50.79 41.51 39.58 39.95 41.22 44.62 59.98 

!!uuling Co~ts 9.27 9.27 44.24 29.48 17.48 37.97 28.22 10.61 32.77 37.20 

rto11d ~1n in tcn.1ncc o.oo 
~~il~h !lisposal 6.06 
Erosion Control 7.43 
Tcmpornr~· Rouds 5.90 

~ub-Total Part (B) 19.39 19.39 19.39 19.39 19.39 19.39 19.39 19.39 19.39 .!hl1 
Total Logging Costs 69.88 73.68 103.03 99.50 78.22 96.78 87.40 71.06 96.62 116.41 

flfq. Costs (HnF'/LT) 53.92 69.97 55.22 56.23 58.67 58.80 56.31 57.20 67.30 61.00 

X S<~lc O'run Factor 1.1759 

Mfg. Costs (MBF'/LS) 63.40 82.28 64.93 66.12 68.99 69.14 66.21 67.26 79.14 71.73 

Total Logging ~ Nfg. Costs (-) 133.28 155.96 167.96 166.62 147.21 165.92 153.61 138.32 175.75 188.14 

,\llo\o.·,,ncc for P. & R. 15% (-) 27.08 27.08 27.08 27.08 27.08 27.08 27.08 27.08 27.08 27.08 

1\ddltionill Selling Value 
1\llo"'"" for Si11c of 
Hcsidu.11 Products (+) .56 

th~l !:IUITIJ'•lt'J~ V,1f11r .. 4R.4R 25.24 13.24 14.58 33.99 15.28 27.59 42.88 5.45 (6. 94) 

lldvcrtlsed Price 



Sale No. 19 

Forest Service Arizona Mills 

~r:~l~:~l Item llppraisal 7 9 

Lumber Selling Value (NDP/LS). $212.93 212.93. 212.93 212.93 212.93 212.93 212. 93 212.93 212.93 212.93 

Loqglng Costs (NDF/LS) 

Fellinq L Ducking 7.34 
Skidding & Loading 18.69 
Loqging Overhead 3.30 
Dcprt'cintion 2.46 

Sub-Total Part (II) 31.79 35.59 30.13 41.36 32.08 30.15 30.52 31 .• 79 35.19 50.55 

llauling Costs 14.76 14.76 53.86 39.20 27.09 47.28 37.83 18.23 42.38 46.82 

Road Hnintcnance 5.20 
Slash Oisposal 12.10 
t:rosion Control 2.19 
Tcmporllr}' Roath~ 6.59 

Sub-Total Part (D) 26.08 26.08 26.08 26.08 26.08 26.08 26.08 ~ 26.08 26.08 

Total Logqing Costs 72.63 76.43 110. 07 106.64 as. 2s 103.51 94.43 76.10 103.65 123.45 

~l(q. Costs (NDF/LT) 53.92 69.97 55.22 56.23 58.67 58.80 56.31 57.20 67.30 61.00 

X Sale o•run Factor 1.2260 

Hfg. Costs (MBF/LS) 66.11 85.78 67.70 68.94 71.93 72.09 69.04 ...2Q.:1.l ~ ~ 

Totitl LOg<Jing & Hfg. Costs (-) 138.74 162.21 177.77 175.58 157.18 175.60 163.47 146.23 186.16 200.31 

1\llow:~ncc for 1'. L R. 15% (-) 27.68 27.68 27.68 27.68 27.68 27.68 27.68 27.68 27.68 27.68 

1\dditional Scllinq Value 
llllowr.d for Sitlc of 
ncsidual l'roducts (+) ~ 

flr•t f.f Hmp.,rrr \'.,1\1~ ••47.07 23.04 7.48 9.67 28.07 9.65 21.78 39.02 (0. 91) (15. 06) 

1\uvcrtlsed !'rice 



Sale No. 20 

Forest Service Arizona Mills 
1\.pprai!hll Item Appraisal 7 

Lumber Selling Value (HDF/LS). $172.21 172.21 172.21 172.21 172.21 172.21 172.21 172.21 172.21 172.21 

l.QrJrtinu Co~ts (HDF/LS) 

F"dlinn & Buckinq 7.25 
!'kiddin<J & Loading 12.52 
I~noino Ovcrhc~d 3.30 
Dt"i.,f l""C inti on 2.29 

f'uh-Total Pllrt (I\) 25.36 28.39 24.70 32.99 25.60 24.05 24.24 25.36 28.07 40.32 

11.1ul inq Costs 12.14 39.42 76.20 58.18 44.33 12.14 57.12 33.77 62.54 67.82 

Ro~d Haintcn~ncc 1. 30 
f'lilsh ni~posal 4.42 
F.ro~ion Control 0.24 
Trmpornr~· ROildS 0.93 

Sub-Total Purt Cnl 6.89 6.89 6.89 6.89 6.89 6.89 6.89 ~ ~ ...2..:.!2. 
Total Loqging Costs 44.39 74.70 107.79 98.06 76.83 43.08 88.25 66.02 97 .so 115.03 

~l(q, Costs (HnF/LT) 64.98 69.97 55.22 56.23 58.67 58.80 56.31 57.20 67.30 61.00 

X Sillc O'run Factor 1.1875 

Hfg. Co~ts (HDF/LS) 77.16 83.09 65.57 66.77 69.67 69.82 66.87 67.92 79.92 72.44 

Tot.ll l.ogqinq & mg. Costs (-) 121.55 157.79 173.36 164.83 146.50 112. 90 155.12 133.94 177.42 187.47 

f\}lO\to'iltlCC for r. & R. 14\ (-) 21.43 21.43 21.43 21.43 21.43 21.43 21.43 21.43 21.43 21.43 

Additional Selling Value 
1\ll""'"d for Sale of 
l!c,;idui!l Products (+) ·o.oo 

lh•l ::t''"'l'·l•r•· v,, Ju,• .. 31.23 (7. 01) (22. '>R) (14. 05) 4.28 37.88 (4. 34) 16,84 (26. 64) (36.69) 
Advertised Price 



Sal" No. 2~ 

rarest Service Arizona Mills 

Appr.1 is<~l Item Appr<~isal 5 6 9 

!.umbrr Selling Value (MOl' /LS). $161.12 161.12 . 161.12 161.12 161.12 161.12 161.12 161.12 161.12 161.12 

l.o<Hl inq Costs (fii\1'/LS) 

1'1'1\inq ~ 1\uckinrt 6.78 
~kiclclinrt ~ Loading 10.20 
I.rv;q inn 0\'t-rhcad 3.30 
l't'pf, .. cilltion 2.29 

~ub-Tot.1 1 r.ut (A) '22.57 25.27 21.99 29.36 22.78 21.41 21.67 22.57 24.98 35.89 

llauling Costs 12.21 4C.97 77.75 59.77 4 5. 88 21.41 58.67 35.32 64.09 69.37 

Ro~d M~intcn~ncc 0.94 
sl.,~h nispo~ul 12.86 
r:rosion Control 0.23 
Temporary Roads 0.74 

Sub-Total rart (B) 14.77 14.77 14.77 14.77 14.77 14.77 14.77 !!.:.22. 14.77 !!.:.22. 
Tot:t1 Lo<Jging Costs 49.55 81.01 114. 51 103.90 83.43 48.39 95.11 72.66 103.84 120.03 

flfg. Costs (fmr;r.T) 54.15 69.97 55.22 56.23 58.67 58.80 56.31 57.20 67.30 61.00 
X Su1e O'run Factor 1.2050 

flfq' Costs (fiBF' /LS) 62.25 84.31 66.54 67.76 70.70 70.85 67.85 68.93 81.09 73.50 

Tot<~1 t.oggin<1 & Mfg. Costs (-) 114. 80 165.32 181.05 171.66 154.13 119.24 162.96 141.59 184.93 193.53 
Allow.1nce for r. & R. 15l (-) 20.95 20.95 20.95 20.95 20.95 20.95 20.95 20.95 20.95 20.95 
Mditionnl Selling Value 
Allowed for Sale of 
Rr-!: idunl rroducts (+) .43 

tlf•t ~( ump.1rt~ .V.1lu~ ••22.66 (2 5. 15) (40. 88) (31. 49) (13.96) 20.93 (22. 79) (1. 42 J ( 4 4. 76 J (53.3(,) 
/'ulvt•r ll ~tf'd l'rlc" 



Sale .No . 22 

Forest Service Arizona Mills 

~!jJ r <t i !'.1 1 Item Appraisal 6 7 

Lumber Selling V<tlue (~IUF /LS ). $226.76 226.7 6 226.76 . 226.76 226.76 226 . 76 226.76 22 6 .76 226.76 226.76 

Locrninq Co!'ts (~IIW /LS) 

[' o•l l i :H1 ~ \luck in 11 6. 3 7 
Skiddin<J F. I.n .1 cl.ing 16.73 
J.oqq in<l Ovr.rhe.lcl 3.30 
DC'pr<'c i ,, t ion 1. 70 

Sub-Tot<t1 r,1rt (A) 28.10 31.46 27.38 36.56 28 .36 26.65 26.98 28.10 31.11 44.68 

11 .1ul inq Costs 14.85 36.68 25.85 14.85 19.07 56.84 12.13 27.94 17.93 22.36 

1lo,1cl ~,,,in tcn,1nce 1. 03 
~l.:tsh Oispos<~1 13.20 
erosion Control 1. 39 
Tcmpor.1 ry Road s 3.65 

Sub-Totn1 Part (B) 19.27 19.27 19.2 7 19.27 19.27 19 . 27 19 .2 7 19.27 19.27 19.27 

Toti11 Logging Costs 62.22 87.41 72. 50 70.68 66.70 102.76 58.38 75.31 68.31 86.31 

~, f<J. Costs (Mnr /LT ) 46.59 69.97 55.22 56.23 58.67 58.80 56. 3l 57.20 6.7. 30 61.00 

X s.1lc O'run F<~ctor 1.2405 

~~ (q. Costs (~IBF/LS) 57.79 86.80 68.50 69.75 72.78 72.94 69.85 70.96 83.48 75.67 

Ttl till Loq(Jinq & Hfg. Costs (-) 120.01 174.21 141.00 140.43 139.48 175.70 128.23 146.27 151.79 161.98 

,, 1 1 n\.',1 nee for r. F. R. 15~ (-) 29.48 29.48 29.48 29.4 8 29.48 29.48 29.48 29.48 29.48 29.48 

fldtlition<~l Selling Value 
fiJIO\.' t;d fo r S.:tle of 
He!; idua 1 Prod ucts (+) . 56 

~lr 1. ~~ t ""'1'·1"" v,, 111" **56.27 23.07 56.28 56.85 57.80 18.58 69.05 51.01 45.49 3 5. 30 
fldvcrtis cd l ' r lee 



Sale No. 23 

Forest Service Arizona Hills 

~r.pri!isill Item Appraisal 7 

!.umber Selling V.1luc (H!lF/LS). $171.93 171. 93 171.93 171. 93 171.93 171.93 171.93 171.93 171.93 171.93 

!.oqq ing Costs (fll11"/LS) 

l"dlinu & 1\uckinq 10.51 
~l<itl<l inu & t.o~tliil<J 18.27 
t.oou inrt · 0\'C!rhc.ld 3.30 
OcprC"ciation 2.29 

Sub-Totnl Pilrt (I\) 34.37 38.48 33.48 44.72 34.69 32.60 33.00 34.37 38.05 54.65 

11.1ul ing Costs 12.31 34.06 30.16 11.45 17.86 62.83 19.22 28.41 13.08 16.44 

no~1d l-!,,intcnttncc 0.86 
~1.1sh Oisposnl 12.33 
Erosion Control 0.83 
Tempornrr Ronds 2.75 

Sub-Total Part ([l} 16.77 16.77 16.77 16.77 16.77 16.77 .!..§.:I?. .!..§.:I?. 16.77 16.77 

Totnl Lo<;qing Costs 63.45 89.31 80.41 72.94 69.32 112.20 68.99 79.55 67.90 87.86 

Hfg. Costs (MBF/LT) 56.86 69.97 55.22 56.23 58.67 58.80 56.31 57.20 67.30 61.00 

X Sale o•run Factor 1. 2867 

Hfq. Costs (M!JF/LS) 73.16 90.03 71.21 72.51 75.65 ~ 72.61 73.76 86.78 78.66 

TC1loll I.or.t<Jinrt & Mfg. Costs (-) 136.61 179.34 151.62 145.45 144.96 188.05 141.60 153.31 154.68 166.52 

1\ 1\m ... ·:mcr for r. & R. 13\ (-) 22.35 22.35 22.35 22.35 22.35 22.35 22.35 22.35 22.35 22.35 

lltl<l it ionn 1 Sellinq Value 
llllO"'<'tl for Snlc of 
llc;.idu\11 Products (+) ~ 

tlrt ~lUITIP•Vl,.. Vtt lur:o .. 12.97 (29.76) (2. 04) 4.13 4. 62. (38.47) 7.98 (3. 73) (5.10) (16.94) 

lltlvc•rtl!a•tl !'rice 



Forest Service 
~rpr.,iMl Item Appraisal 

!.umber Se 11 ing Value (MilF/LS). $166.52 

I.ouninu Costs (f1llF/LS) 

f'C'll in<t & [lucking 10.51 
~kiddinq & !.on ding 18.27 
J.mm lnrr · Ovcrhcttd 3.30 
ncprcci.1tion 2.59 

!:ub-Toti11 P01rt (l\) 34.37 

Hauling Costs 13.09 

Rol1cl ~In in tcn.1ncc 0. 43 
~l,u>h ni5pos,,l 5.91 
t;rosion Control 0.80 
Tcmporilr~' Ro.1d!' ....!..:.Q 8.35 

Sub-Total Part (!l) 

Tot.11 r.oqqing Costs 55.81 

flfq. Costs (Ml1F/LT) 59.57 

X Sale O'run Factor 1. 2867 

fl[g. Costs (f!DF/LS) 76.65 

Tot.1l !.ogqing & Mfg. Costs (-) 132.46 
l\\\C'WolOCC for P. ' R. 141 (-) 20.48 
Add it ionul Selling Value 
1\lln~o:rrl for Snlc of 
Rc~idu.:tl Products (+) 0.00 

Nr'l r. t ump.vl,.. v,, 1 u,... ••13.sq 
J\t.lvct·LJ!Il'tl Pt·icc 

.. ~ 

Sale No. 24 

166. 52 166.52 166. 52 

38.48 32.56 44.72 

33.64 30.12 10.90 

8.35 8.35 8.35 

80.47 71.03 63.97 

69.97 55.22 56.23 

90.03 71. OS 72.35 

170.50 142.08 136. 32 
20.48 20.48 20.48 

(24.4r.) 3.9fi 9.72 

J\rizonu Mills 

166.52 166.52 166.52 

34.69 32.60 33.00 

17.86 62.41 19.13 

8.35 8.35 8.35 

60.90 l03.36 60.48 

58.37 58.80 56.31 

75.49 75.66 72.45 

136.39 179.02 132.93 
20.48 20.48 20.48 

9.fi5 (32.98) 13 .Jl 

7 a 

166.52 166.52 

34.37 38.05 

27.99 12.60 

8.35 8.35 

70.71 59.00 

57.20 67.30 

73.60 86.59 

14 4. 31 145.58 

20.48 20.48 

1. 73 0.46 

166.52 

54.65 

16.03 

8.35 

79.03 

61.00 

78.49 

157.52 

20.48 

(II • 4 R) 

...... 
co 
-...1 



Sale No. 25 

Forest Service Arizona Mills 

llppr., i~al Item llppraisal 7 8 

!.umber Sell inq Value (MllF/LS). $166.54 166.54 166.54 166.54 166.54 166.54 166.54 166.54 166.54 166.54 

LO!)'l inc! Costs (HllF/LS) 

l'rll in•T ' l\ucl:inq 7.19 
$l:icldinq & Loading 10.89 
t.noq in'l Ovcrhc~1.d 3.30 
nci'rt"'cil1tion ~ 

Sub-Total Part (Ill 23.67 26.50 23.06 30.79 23.89 22.45 22.72 23.67 26.20 37.~4 

11.1u1inq Costs 11.22 33.44 31.81 10.66 17.37 62.21 14.82 27.80 15.88 21.61 

Rotld Hnintcnnncc 0.44 
$la~h Dir.posul 13.90 
l:rnsic-.n Control 0.37 
Tcmrorarr Ro.1ds 0. 70 

$uh-Tot11l r,,rt CB) 15.41 15.41 15.41 15.41 15.41 15.41 15.41 15.41 15.41 15.41 

Tot11l !.egging Costs 50.30 75.35 70.28 56.86 56.67 100.07 52.95 66.88 57.49 74.66 

H(q, Costs (HilF/LT) 54.15 69.97 55.22 56.23 58.67 58.80 56.31 57.20 67.30 61.00 

X Snlc O'run Fuctor 1.2063 

Hfg. Costs (HBF/LS) 65.32 84.40 66.61 67.83 ~ 70.93 ~ 69.00 81.18 73.58 

Tot.1 1 Logging & Mfg. Cos~s (-) 115.62 159.75 136.89 124.69 127.45 171.00 120.88 135. 88 138.67 148.24 

~llow:lncc for 1'. & n. 15% (-) 21.65 21.65 21.65 21.65 21.65. . 21.65 21.65 21.65 21.65 21.65 

1\clcl it ionu I Sr.ll ing Vnluc 
1\llowrcl for $.11P. of 
Hrs iduil l Products (+) ~ 

Url ~;lurnp.lqt• v,, l ur: .. 29.70 (14 .R~) 8.00 20.20 17.44 (26.11) 24.01 9,01 (,,22 ( ~. , .. ) 
1\dv•·rll :H·rl'l••·lce 



Sale No. 26 

Forest Service Arizona Mills 

~'r.,i~al Item llppraisal 5 7 

Lumber Selling V<~lue (fHJF /LS). $207.99 207.99. 207.99 207.99 207.99 207.99 207.99 207.99 207.99 207.99 

l.oqqing Costs (MBf/LS) 

l"rll in!l ~ Ouckino 5.24 
~kiclclin•J ~ Lo,,cling 10.64 
t.oqq inn <1vcrhc.1d 3.30 
nci>rrcintion 1. 70 

Sub-Total rart (II) 20.88 23.38 20.34 27.16 21.08 19.80 20.04 20.88 23.11 33.20 

Hauling Costs 12.29 24.62 26.02 15.59 12.29 49.24 12.14 19.88 19.21 23.64 

Rn.ld f-l,,intcnnnce 2.69 
Slush Di~posal 7.42 
r.ro~ion Control 0.27 
Tcmporvry Roads 0.19 

Sub-Total rart (B) 10.57 10.57 10.57 10.57 10.57 10.57 10.57 10.57 10.57 10.57 

Total LoCJging Costs 43.74 58.57 56.93 53.32 43.94 79.61 42.75 51.33 52.89 67.41 

Hftf. Costs (flnf/LT) 46.59 69.97 55.22 56.23 58.67 58.80 56.31 57.20 67.30 61.00 
X Snlc O'run Fuctor 1.2229 

flfg. Costs (fiBf /LS) 56.97 85.57 67.53 68.76 71.75 ~ 68.85 69.95 82.30 74.60 

To till t.ogqinu ~ fl[g. Costs (-) 100.71 144.14 124.46 122.08 115.69 151.52 111.60 121.28 135.19 142.01 
1\llnw.,nc<' for r. & R. 16\ (-) 28.68 28.68 28.68 28.68 28.68 28.68 28.68 28.68 28.68 28.68 
l\ddi tiona! Scllinry Value 
1\llo~<.-d for Sale of 
Rc!iirlUcll rroducts (+) 0.00 

Nf't Stumpnq~ Value ••78.60 35.17 54.85 57.23 63.62 27.79 67.7] 5R.OJ 44.12 H.1n 
!u1v·~rll~;,•d I' t l r:r~ 



Sale No. 27 

Forest Service Arizona IHlls 

~~r,1i~.1l lt<'M Appraisal 9 

!.umber Sellin<! Value (NOF/LS). $235.75 235.75 235.75 235.75 235.75 235.75 235.75 235.75 235.75 235.75 

I.Ciqqino Co5t5 (NOF/LS) 

l"r ll ino & !\uckinq 4. 91 
Sldrldi nq ~ Loading ll. 08 
t.nnoinrr ovcrhc.:td 3.30 
Ocpl-<'ci.,tion 2.46 

Sub-Tot~l Part (ll) 21.75 24.35 21.89 28.56 21.95 20.63 20.88 21.75 24.08 34.58 

ll~uling Costs 12.04 24. 4 0 26.02 15.57 12.04 48.55 12.14 19.66 19.21 23.64 

Roud Huintcnuncc 2.50 
!'lil!'h Oispo~ill 5.7Q 
l:ro!'ion Control o. 44 
'fempor.,ry Roads 0.22 

Sub-Total Pilrt (B) 8.86 ~ 8.86 8.86 8.86 ~ 8.86 8.86 ~ ~ 

TCit.ll Logqing Costs 42.65 57.61 56.77 52.99 42.85 78.04 41.88 50.27 52.15 67.08 

He g. Costs (NRF/LT) 49.02 69.97 55.22 56.23 58.67 58.80 56.31 57.20 67.30 61.00 
X Sale o•run Factor 1.2117 

Mfg. Costs (NBF/LS) 59.40 84.78 66.91 68.13 71.09 71.25 68.23 69.31 81.55 73.91 

Tot.1l Logging & Mfg. Costs (-) 102.05 142.39 123.68 121.12 113.94 149.33 110.11 119.58 133.70 140.99 
l\1\nw,,ncc- ror l'. & R. 15% (-) 30.65 30.65 30.65 30.65 30.65 30.65 30.65 30.65 30.65 30.65 
llddition~l Selling Value 
l\l!Ciwed for Sale of 
Tle!'idual Products (+) 0.56 

tlr•t !'t umpnqP. Vc1l uc .. 103.61 fi2.71 R 1. 4 2 83.98 91.1 fi 55.77 q4,99 R'i ;52 71.40 (,4. 11 
Advrrli:u•d l'rlcc 



Sale No. 28 

Forest Service Arizona Mills 

!!t~.Pr.lis.-.1 ItC'm Appraisal 3 7 8 9 

Lumber Selling Value (HllF/LS). $164.08 164.08 . 164.08 164.08 164.08 164.08 164.08 164.08 164.08 164.08 

l.or.tflin(J CO!;tS (~I!H'/LS) 

l"cltlnq ~ lluc:klng 7.96 
~kidding ~ Loading 12.01 
I.O'l\1 i nq 0\•crhcild 3.30 
ncprt•ci,ltion 2.29 

Sub-Total p,,rt (J\) 25.56 28.61 24.90 33.25 25.80 24.24 24.54 25.56 28.29 40.64 

ll<mlinq Costs 14.27 28.67 34.09 15.25 14.27 57.22 15.77 22.81 20.21 25.49 

Road Hnintcnuncc 2.93 
Sl.1~h Disposal 7.37 
Erosion Control 0.25 
Tcmpor.1ry Rands ~ 

Sub-Total Part (B) 10.89 10.89 10.89 ~ ~ 10.89 10.89 10.89 ~ 10.89 

Total Logging Costs so. 72 68.17 69.88 59.39 50.96 92.35 52.20 59.26 59.39 77.02 

Hfg. Costs (HBF/LT) 54.15 69.97 55.22 56.23 58.67 58.80 56.31 57.20 67.30 61.00 

X Sale O'run Factor 1.2406 

HCq. Co~ts (HBF/LS) ~ 86.80 ~ ~ 72,79 ~ 69.86 70.96 83.49 75.68 

To tat Loqqing & Hfg. Costs (-) 117.90 154.97 138. 38 129.15 123.75 165.30 122.06 130.22 142.88 152.70 

'' 11 "•'•lncr. for r. & R. 15% (-) 21.33 21.33 21.33 21.33 21.33 21.33 21.33 21.33 21.33 21.33 

11<1<1 it ionill Srltinq Villuc 
1\l towro<l for S11lc of 
Hcsi<lunl Products (+) ~ 

Nt•l ~tumpol'lf" Vuluc .. 25.28 (12.22} 4.37 13.60 19.00 (22. 55) 20.69 12.53 (0.13) (9. 95} 

1\dvcrll!i<'d Price 



Sale No. 29 
Forest Service Arizona Mills 

l\pprili.~Cll Item Appraisal l 2 5 6 7 9 

!.umber Selling Value (H!lf /LS). $182.89 182.89. 182.89 182.89 182.89 182.89 182.89 182.89 182.89 182.89 

!.oqni.nq Co5ts (H!lf /LS) 

!"rllino ~ !lucking 9.69 
~kiddinq ~ Loading 24.17 
r.o'lrtinq (1\'erhead 3.30 
ncprccintion ...Q.:2Q 

Sub-Total Part (ll) 37.86 42.38 36.88 49.26 38.21 35.91 36.34 37.86 41.91 60.20 

Hauling Costs 10.49 16.52 35.37 37.32 27.07 49.65 22.88 20.30 43.20 47.63 

Ro,1d Hnintcnancc 2.50 
~;t.1sh Disposal 11.85 
r.rosion Control 1. 98 
Tcrnporllr~· Roads ~ 

Sub-Total Part (B) 18.60 18.60 !.!:!.9. 18.60 18.60 !.!:!.9. 18.60 18.60 !.!:!.9. 18.60 

Tot.,! Logging Costs 66.95 77.50 90.S5 105.1S BliSS 104.16 77.82 76.76 103.71 126.43 

Hf9· Co!'t~ (H!lf/!.T) 54.90 69.97 55.22 56.23 58.67 58.80 56.31 57.20 67.30 61.00 
X S.:tlc O'run F'nctor 1.1735 

Nfrr. Costs (MDF/LS) ~ 82.11 64.SO ~ ~ 69.00 66.08 __§.2._,_g ~ 71.58 

Total LOCJ<Jing ' Hfg. Costs (-) 131.37 159.61 155.65 171. 14 152.73 113.16 14 3. 90 l43.8S 182.69 198.01 
l\llOo".1nCe Cor r. ' R. 17% (-) 26.52 26.52 26.52 26.52 26.52 26.52 26.52 26.52 26.52 26.52 
lldnition.ll Selling Value 
•\llowf'd for Sale of 
!lc!>idu,,t Products (+) ~ 

rJ,-.t !:tump . .,,~ Vnluc ••25.00 (3.24) 0.72 (14.7'7) 3.64 (16. 79) 12.47 12.49 (26. 32) (41.64) 
f\dv••rll:a~tl Price 



Forest service 
llppt".1 ir..11 Itrm llppr<>is<>l 

Lu~bcr Selling Value (HilF/LS). $194.93 

t.ooninn Co~ts (f111F/LS) 

l"rll i "'' ~ ll\1C"k intt 7.91 
ftkiddithl ~ Lo,,cl ing 12.69 
t.ooq i no Overhead 3.30 
Ocprr.c [,, t ion ~ 

Sub-1'otal rart (II) 26.25 

llaulino Costs 9.30 

noucl Naintcnunce o.oo 
s1.1r.h Oisposal 33.85 
t:rnsion Control 5.36 
Tcrnporl'lry nonds 2.:2.!. 

Sub-Total Part (IJ) 46.72 

Totnl l.oqqing Costs 81.27 

flfq. Costs nmr/LTl 51.47 

X S.1le O'run Factor 1.1735 

N(ct. Costs (fmr ;r.s) 60.40 

Tnl.1l t.oqqinq & Hfg. Costs (-) 141.67 

/\1\c'""'•'"cr for r. & R. 19% (-) 29.73 

,\tlclitinn~l Scllin<J Value 
1111<'~'1'·1 rnr S.1lc- of 

--..!!:..QQ t:e!>ifhJ.1l rrcnlucts (+) 

~: .. t :;tmnp.lf1P Vuluc .. 22.93 

1\'\\."~'r l \~OPt\ I' rice 

S<>le No. 30 

1 

194.93 194.93 194.93 

29.39 25.57 34.15 

15.94 39.32 36.34 

46.72 46.72 46.72 

92.05 110. 61 117.21 

69.97 55.22 56.23 

92.11 64.90 65.98 

174.16 175.41 193.19 

29.73 29.73 29.73 

(8. 96) (10.21) ( 17. 99) 

Arizona Hills 

6 

194.93 194.93 194.93 

26.49 24.90 25.20 

26.49 44.61 22.30 

46.72 46.72 46.72 

99.70 116 0 23 94.22 

59.67 58.90 56.31 

69.85 69.00 66.09 

169.55 195.23 160.30 

29.73 29.73 29.73 

(3.35) (20. 03) 4.qo 

7 

194.93 

26.25 

19.71 

46.72 

92.68 

57.20 

~ 

159.90 

29.73 

s. 40 

194.93 

29.06 

42.61 

46.72 

118.39 

67.30 

79.99 

197.37 

29.73 

(32. 17) 

194.93 

41.74 

47.05 

46.72 

135.51 

61.00 

11. sa 

207.09 

29.73 

(41.R~l 

I-' 
1.0 
w 



Sale No. 31 

F'orcst Service /\rizona Mills 

~.tJ,ra i~ill Item llppraisal 1 6 

f,umbr r Se 11 i ng Value (HI1F /LS). $183.08 183.08 183.08 183.08 183.08 183.08 183.08 183.08 183.08 183.08 

r.octctintt Co~tfi (fl[li'/LS) 

l'rll in•T ~ !Tud:\nq 7.33 
~l:hldinq ~ t.oud ing 14,43 
t~noinct Ovcrhc~d 3.30 
llcprC'ci.1tion 2.46 

Sub-Total rurt (II) 27.52 30.81 26.81 35.80 27.78 26.10 26.42 27.52 30.46 43.76 

lluuling Costs 16.36 20.39 43.48 39.77 27.74 48.24 27.46 18.88 43.03 47.47 

no.1d H.1 in tcnunce 1.15 
~ln~h Oispo~.:~l 23.36 
r:ro~ion Control 1. 24 
TC'mpor.:tr~: Ho('l:dS ~ 

Sub-Total Pttrt (D) 26.90 26.90 26.90 26.90 26.90 26.90 26.90 26.90 ~ 26.90 

Total Logging Costs 70.77 78.10 97.19 102.47 82.42 101.24 80.78 73.30 100.39 118.13 

flfg. Costs (HBF'/LT) 53.92 69.97 55.22 56.23 58.67 58.80 56.31 57.20 67.30 61.00 

X SL\lc O'run F'actor ~ 

He g. Costs (HBf /LS) 58.21 75.54 59.62 60.70 63.34 63.48 60.79 61.75 72.66 ~ 

Total Logging & flfg. Costs (-) 128.99 153.64 156.81 163.23 145.76 .164. 72 141. 57 lJS.OS 173.05 183.98 

1\llowancc for r. & R. 15% (-) 24.61 24.61 24.61 24.61 24.61 24.61 24.61 24.61 24.61 24.61 

1\dditlonal Selling Value 
,\llo .... ·~c1 for Sale o( 
!~e!i idu,"\ 1 rrnllucts (+) 0.00 

Nrt f.tump.1qc V.:~luc .. 29. 48 4.83 1.66 (4. 76) 12.71 (6. 25) 16.90 23.42 (14.58) (25.51) 

1\ttv .. rlJ!JPtl l'rtcc 



Sale No. 32 

Forest Service 1\rizona Mills 

~ppr:~ is.11 lt~m 1\pprais<~l 7 8 

LU!nhcr Selling Villuc (Nl1F'/LS). $140.29 140.29" 140.29 140.29 140.29 140.29 14 0. 29 140.29 140.29 140.29 

t.ogq inq Costs (Nnr /LS) 

1'<•11 in<! ~ nuckinrr 7.98 
~kitltlinq ~ Lo.1t!inq 14.36 
l~quin(T Ovcrhcnd 3.30 
Ocpi-rci.1tion ~ 

Sub-Total Purt (II) 27.93 31.27 27.21 36.34 28.19 26.49 26.81 27.93 30.92 44.41 

11.1uling·Costs 14.33 21.05 47.71 45.27 25.66 60.56 28.62 25.60 51.82 57.10 

Road Hnintcnancc o. 28" 
S1:~sh Disposnl 2. 64 
f:rosion Control 1. 03 
Tcmporar}" Roitds 3.44 

Sub-Total P11rt (D) 7.39 7.39 7.39 7.39 7.39 ...2.:12.. 7.39 7.39 ...2.:12. ...2.:12. 
Total Loqging Costs 49.65 68.16 90.76 97.45 69.69 102.89 71.27 69.37 98.58 117.35 

Hrq. costs (HDF/LT) 54.15 69.97 55.22 56.23 58.6? 58.80 56.31 57.20 67.30 61.00 
X Snle O'run Factor 1.1875 ---

Mfg. costs (HDF/LS) 64.30 83.09 65.57 ~ 69.67 69.82 ~ 67.92 79.92 ~ 

Tot.1 1 l.o']qing & Nfg. Costs (-) 113.95 151. 2 5 156.33 164.22 139.36 172.71 138.14 131.29 178.50 189.79 
1\llownnce for r. & R. 15\ (-) 18.24 18.24 18.24 18.;!4 18.24 18.24 18.24 18.24 18.24 18.24 
1\dd ilinnal Selling Value 
111lowcd for S11lc of 
Hr.!: iclu.:tl Products (+) 0.43 

tl,..t ~tumpiVlC" \'.lluc **8.53 (29. 20) (34.28) (42. 17) (17.31) (50.66) (16. 09) (15.24) (56. 45) (67.74) 
/\tlVelli!H•U Price 



Sale No. 33 

Forest Service Arizona Mills 

llpprnisal It"m llppraisal 5 6 9 

!.umber Selling Value (MDF /LS). $203.87 203.87 203.87 203.87 203.87 203.87 203.87 203.87 203.87 203.87 

l.oorr ing Costs (NDF /LS) 

l'cllinq & Bucking 4.84 
!':1-:idtlinq & Loading 9.29 
l.nnq i no OVt."rhcnd 3.30 
Dcprc.: i.1 t icn 1. 70 

Sub-Total rnrt (II) 19.13 21.42 18.64 24.89 19.31 18.14 18.36 19.13 21.18 30.35 

llaulinq Costs 14.78 51.73 39.34 27.29 35.62 80.23 38.28 46.24 18.81 14.33 

no~1d ~ltli ~, tcn~1nce 0.23 
~~~1~h Oi5pO!>i'll 5.02 
r:rosion Contrr>l 0.29 
Tcmporllrj" Ro,,ds 3.13 8.67 ~ 8.67 ~ 8.67 8.67 8.67 ~ ~ ~ Sub-Total rnrt (B) 

Totnl Logging Costs 42.58 81.82 66.65 60.85 63.60 107.04 65.31 74.04 48.66 53.35 

H(q. Costs (MnF/LT) 46.59 69.97 55.22 56.23 58.67 58.80 56.31 57.20 67.30 61.00 
X Sillc o•run Fnctor ~ 

Mfg. Costs (MBF /LS) 52.77 79.25 62.54 63.69 66.45 66.60 ~ 64.78 76.22 69.09 

TC't.,l '~qninC1 L Mfg. Costs (-) 95.35 161.07 129.19 124.54 130.05 173.64 129.09 138.85 124.88 122.44 

1\ llo\to"o1nCC for 1'. & R. lH (-) 25.83 25.83 25.83 25.83 25.83 25.83 25.83 25.83 25.83 25.83 

1\dditioMl Sd ling Vn1ue 
l\ 11 m .. ·.~cl for Sale of 
Her.iduill Products (+) ~ 

ll<'t r.tump.1rtr v.,tuc .. 81.93 16.97 48.85 53.50 47.99 4.40 4R.95 39.19 53.16 ss.r.o 
J\dverti5ed Price 



Sale No. 34 

Forest Service Arizona Mills 

~~rr., is,, 1 ltC'm Appraisal 1 3 6 7 8 

Lumhcr Selling Value (MllF/l.S). $228.63 228.63 228.63 228.63 228.63 228.63 228.63 228.63 228.63 228.63 

l.ogginrr Costs (H~F/LS) 

Fe It in•1 & !lucking 6.70 
5kiddinq & Loading 22.58 
l.Ortlf incr Overhead 3.30 
Ocpi:-C'ci.:ltion 1. 70 

Sub-Total rart (II) 34.28 38.38 33. 4 0 44.60 34.62 32.51 32.91 34.28 37.95 54.51 

Haul inq Costs 16.86 53.80 41. 4 5 29.83 37.74 82.20 40.38 48.33 20.98 16.87 

Ro~d ~l~intcnancc 1. 34 
Slt1sh Oisposal 20.67 
1:rosion Control 0.95 
Temporary Roads 1.10 

Sub-Total rart (ll) 24.06 24.06 24.06 24.06 24.06 24.06 24.06 24.06 24.06 24.06 

Total Logging Costs 75.20 116.24 98.91 98.49 96.42 138.77 97.35 106.67 82.99 95.44 

Nfg, Costs (~lnF/LT) 46.59 69.97 55.22 56.23 58,67 58.80 56.31 57.20 67.30 61.00 
X Sillc O'run Factor ~ 

Hfg, Costs (HBF/LS) 54.67 ~ 64.80 65.98 ~ 69.00 ~ ~ 78.98 71.58 

Tot.1l Lanning & Mfg. Costs (-) 129.88 198.35 163.71 164.47 165.27 207.77 163.43 173.79 161.97 167.02 
l\1\n~.,o:llncr.: (<~r r. & R. 16~ (-) 31.55 31.55 31.55 31.55 31.55 31.55 31.55 31.55 31.55 31.55 
fvld it i <Ina 1 Sclling Value 
,\lln~·rrl for S.11c of 
Hcs idu~1 1 rroducts (+) ~ 

N.-t Sturnp.vrr:o Vc1luc **67.76 (1. 27) 33.37 32.61 31.81 (10.69) 33.65 23.29 35.11 30.0(, 

1\dvr-rll nt•d I' rice 



Sale No. 35 

Forest Service Arizona Hills 

~p.r.r.:1 i~al Item llppraisa1 7 . 8 

!.umber Selling Vi11Uc (HIIF/LS). $165.05 165.05 165.05 165.05 165.05 165.05 165.05 165.05 165.05 165.05 

r.oqn inrr Co~ts (HOF/LS) 

Fcllina & Ducking 13.07 
!:kitldina & Loilding 33.38 
l.oa<JiniJ 0\"crheild 3.30 
ncl'rcciiltiC'In ~ 

Sub-To till rart (I\) 52.54 58.82 51.18 68.35 53.03 49.83 50.44 52.54 58.16 83.54 

llauling Costs 12.12 15.75 38.16 34.51 17.88 45.00 19.07 12.12 38.78 44.15 

Ro.:1d t-t~intcnuncc 0.79 
Slush Dispos.11 7.02 
r:rosion Control 1.71 
Tcmporotry Roods 10.90 

Sub-TO till Purt (ll) ~ 20.42 20.42 20.42 20.42 20.42 20.42 20.42 20.42 20.42 

Total Lol)ging Costs 85.08 94.99 109.76 123.28 91.33 'h5.31 89.93 85.08 117.36 148.11 

Hf<J. Costs (HI1F /LT) 59.97 69.97 55.22 56.23 58.67 58.80 56.31 57.20 67.30 61.00 

X S«lc O'run Factor 1.1875 

~lfq. Costs (HBF/LS) 70.74 83.08 65.57 66.67 69.67 69.82 66.87 67.92 79.92 72.43 

Tot.11 Lo(;uing & Nfg. Casts (-) 155.82 178.07 175.33 189.95 161.00 185.13 156.80 153.00 197.28 220.54 

,, llow.1ncr. far r. & R. (-) 22.78 22.78 22.78 22.78 22.78 22.78 22.78 22.78 22.78 22.78 

''dd it inn,, 1 Selling Value 
1\llo~·ctl for s.1le of 
Pcnithlotl rrotluct~ (+) • 4 3 .43 • 4 3 .43 • 43 • 4 3 __:.Q __:.Q __:.Q __:.Q 

U'''" f,t \lrTif·.1rtr v~, lu~ (13.02) ( 36. 2 3) ( 3 3. 4 0) (48.11) (19.H) (43.29) ( 14. 96) (11.16) (55.44) (78. 701 

I'\II'J••tll:u·rl l'tlc·•· ·~ I, flO (lld:l•· u.1lr•) 
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COMPARISON OF APPRAISED TIMBER PRICES AND THE 
AVERAGE RESIDUAL VALUES FOR ALL MILLS 
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Sale No. 1 Lumber Selling Value Appraised Timber Value 

$223.10 s 92.67 

Mill Number Variable Costs Residual For Stur:n:m9:e 

1 125.26 97.84 

2 101.78 121.32 

3 100.33 122.77 

4 112.13 110.97 

5 150.22 72.88 

6 103.64 119.46 

7 112.55 110.55 

8 .94. 22 . 128.88 

9 109.48 113.62 

Average residual stumpage value for sale number 1: 110.92 

Sale No. 2 Lumber Selling Value Appraised Timber Value 

$223.62 $ 32.75 

Mill Number Variable Costs Residual rcr .. !': ::ur.1:;'ac:'t:! 

1 161. 67 61.95 

2 151.25 72.37 

3 187.20 36.42 

168.20 55.33 

5 186.00 37.62 

6 149.21 74.41 

7 150.12 73.50 

8 182.78 40.84 

9 221. 81 1.81 

Average residual stumpage vulue for sale number 2: 50.47 

Sale No. 3 Lumber Selling Value Appraised Timber Value 

$161.10 $ 30.20 

Mill Number Variable Costs Residual F61':st:uin~ilge 

l 104.80 56.30 

2 116.07 45.03 

3 116.94 44.16 

4 108.29 52.85 

5 125.75 35.35 

6 102.26 58.84 

7 90.30 70.80 

8 121. 69 39.41 

9 137.50 23.60 

Average residual stumpage value for sale number 3: 47.37 



Sale No. 4 Lumber Selling Value Appraised Timber Value 

$187.81 $ 9.72 

Mill Number Variable Costs Residual :ro-r·· s'!:.uh~a-o~ 
1 151.94 35.87 

2 161.74 26.07 

3 164.20 23.61 

4 152.70 35.11 

5 161.89 25.92 

6 159.03 28.78 

7 134.50 53.31 

8 165.32 22.49 

9 157.62 30.19 

Average residual stumpage value for sale number 4: 31.26 

Sale No. 5 

~mber 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Lumber Selling Value 

$172.02 

Variable Costs 

148.69 

136.82 

145.91 

133.25 

169.00 

122.82 

130.35 

148.30 

172.63 

Appraised Timber Value 

s 4.77 

Residoal For Stumoaae 

23.33 

35.20 

26.11 

38.77 

3. 02 

49.20 

41.67 

23.72 

~0.61) 

Average residual stumpage value for sale number 5:. 26.71 

Sale No. 6 Lumber Selling Value Appraised Timber Value 

$158.80 $37.30 

Mill Number Variable Costs Resuidual For··stuirinaoe 

1 97.22 61.58 

2 116.18 42.62 

3 109.01 49.79 

4 100.21 58.59 

5 119.38 39.41 

6 101.92 56.88 

7 81.59 77.21 

8 114.88 43.92 

9 130.53 28.27 

Average residual stumpage value for sale number 6: 50.92 

201 
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Sale No. 7 Lumber Selling Value Appraised Timber Value 

5163.96 s 39.89 

Mill Number Variable Costs Residual For Stur.mage 

1 100.05 63.91 

2 94.93 69.03 

3 102.50 61.46 

4 93.80 70.16 

5 122.45 41.51 

6 82. 7l 81.25 

7 85.56 78.40 

8 ll0.89 53.07 

9 125.23 38.73. 

Average residual stumpage value for sale number 7: 61.98 

Sale No. 8 Lumber Selling Value Appraised Timber Value 

5198.49 s 40.43 

Mill Number Variable Costs Residual For Stur1Eaae 

1 124.90 73.59 

2 l32.ll 66.38 

3 133.68 64.81 

4 125.58 72.91 

5 137.58 60.91 

6 ll9. 71 78.78 

7 106.56 91.93 

8 136.08 62.41 

9 157.41 41.08 

Average residual stumpage value for sale number 8: 68.09 

Sale No. 9 Lumber Selling Value Appraised Timber Value 

$148.54 s (9.42) 

Mill Number Variable Costs Residual For StumEage 

1 135.64 12.90 

2 149.89 (1.35) 

3 152.59 (4.05) 

4 126.22 22.32 

5 152.15 (3.61) 

6 136.09 12.45 

7 ll7.80 30.74 

8 151.98 (3.44) 

9 181.26 (32.72) 

Average residual stumpage value for sale number 9: 3.69 
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Sale No. 10 Lumber Selling Value Appraised Timber Value 

$148.54 $(11.73) 

Mill Number Variable Costs Residual For Stumoa!:!e 

1 132.82 15.72 

2 142.03 6.51 

3 149.39 (0.85) 

4 133.02 15.52 

5 150.70 (2.16) 

6 129.15 19.39 

7 114.88 33.66 

8 150.29 (1. 75) 

9 178.35 29.81 

Average residual stumpage value for sale number 10: 6.22 

Sale llo. 11 Lumber Selling Value Appraised Timber Value 

$211.29 s 21.28 

Mill Number Variable Costs Residual For Stum12a!:!e 

1 175.94 35.35 

2 161.84 ·49.45 

3 177.70 33.59 

4 158.98 52.31 

5 192.86 18.43 

6 148.86 62.43 

7 155.47 55.82 

8 175.76 35.53 

9 210.54 0.75 

Average residual stumpage value for sale number 11: 33.92 

Sale No. 12 Lumber Selling Value Appraised Timber Value 

$165.05 s (24. 41) 

Mill Humber Variable Costs Residual For StumEa!:!e 

l 164.75 0.30 

2 160.08 4. 97 

3 174.88 (9.38) 

4 157.49 7.56 

5 182. 57 (17 .52) 

6 142.98 22.07 

7 147.15 17.90 

8 175.16 (10.11) 

9 204.4 8 (39. 75) 

Average residual stumpage value for sale number 12: (2.66) 



204 

Sale No. 13 Lumber Selling Value Appraised Timber Value 

$161.96 s 20.00 

Mill Number Variable Costs Residual For StumEaqe 

1 131.76 30.20 

2 151.46 10.50 

3 145.25 16.71 

4 135.66 26.30 

5 96.88 65.08 

6 137.57 24.39 

7 115.79 ~6.17 

8 149.44 12.52 

9 166.52 (4 .56) 

Average residual stumpage value for sale number 13: 25.26 

Sale No. 14 Lumber Selling Value Appraised Timber Value 

$198.92 $ 46.15 

Mill Number Variable Costs Residual For Stumpa!:le 

1 143.49 55.43 

2 154.52 44.40 

3 156.51 42.41 

4 145.43 53.49 

5 111.33 87.59 

6 142.99 55.93 

7 128.07 70.85 

8 157.79 41.13 

9 177.92 21.00 

Average residual stumpage value for sale number 14: 52.47 

Sale No. 15 Lumber Selling Value Appraised Timber Value 

$199.71 s 56.48 

Mill Number Variable Costs Residual For StumEa!:le 

1 117.43 82.28 

2 129.47 70.24 

3 127.40 72.31 

4 121.67 78.04 

5 88.80 110.91 

6 118.13 81.58 

7 103.17 96.54 

8 131.78 67.93 

9 163.56 36.15. 

Average residual stumpage value for sale number 15: 77.33 
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Sale No. 16 Lumber Selling Value Appraised Timber Value 

$200.68 s 39.01 

Mill Number Variable Costs Residual For Stumaqe 

l 148.69 51.99 

2 158.95 41.73 

3 160.34 40.34 

4 151.20 49.48 

5 122.95 77.73 

6 14 8. 58 52.10 

7 132.63 68.05 

8 162.38 38.30 

9 181.22 19.46 

Average residual stumpage value for sale number 16: 48.80 

Sale No. 17 Lumber Selling Value Appraised Timber Value 

$215.51 s 68.94 

Mill Number Variable Costs Residual For Stumage 

1 113.33 102.18 

2 132.50 83.01 

3 132.62 82.89 

4 123.47 92.04 

5 136.42 79.09 

6 121.71 93.80 

7 106.87 108.64 

8 134.72 80.79 

9 153.37 62.14 

Average residual stumpage value for sale number 17: 87.18 

Sale No. 18 Lumber Selling Value Appraised Timer Value 

$208.28 $ 48.48 

Mill Number Variable Costs Residual For Stumoaoe 

1 124.50 83.78 

2 140.56 67.72 

3 139.40 68.88 

4 130.41 77.87 

5 144.15 64.13 

6 130.53 77.75 

7 114.71 93.57 

a 142.41 65.87 

9 161.18 47.10 

Average residual stumpage value for sale number 18: 71.85 
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Sale No. 19 Lumber Selling Value Appraised Timber Value 

$212.93 s 47.07 

Mill Number Variable Costs Residual For Stumeaae 

1 129.77 83.16 

2 149.51 63.42 

3 148.52 64.41 

4 140.47 72.46 

5 153.10 59.83 

6 139.63 73.30 

7 121.88 91.05 

8 151.63 61.30 

9 170.48 42.45 

Average residual stumpage value for sale number 19: 67.93 

Sale No. 20 Lumber Selling Value Appraised Timber Value 

$174.21 $ 31.23 

Mill Number Variable Costs Residual For Stumea9e 

1 125.59 48.62 

2 145.22 28.99 

3 138.97 35.24 

4 129.60 44.61 

5 90.40 83.81 

6 131.20 43.01 

7 109.61 64.60 

8 143.27 30.94 

9 159.88 14.33 

Average residual stumpage value for sale number 20: 43.79 

Sale No. 21 Lumber Selling Value Appraised Timber Value 

$161.12 s 22.66 

Mill Numb ex: Variable Costs Residual For Stur.maae 

1 134.97 26.15 

2 152.82 8.30 

3 146.03 15.09 

4 137.66 23.46 

5 97.08 64.04 

6 139.48 21.64 

7 117.19 43.93 

8 150.95 10.17 

9 166.24 (5.12) 

Average residual stumpage value for sale number 21: 20.67 · 
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• < 

Sale No. 22 Lumber Selling Value Appraised Timber Value 

$226.76 $ 56.27 

Mill Number Variable Costs Residual For Stun::::aqe 

1 142.67 84.09 

2 ll3.52 ll3.24 

3 114.93 111.83 

4 123.40 103.36 

5 153.75 73.01 

6 104.93 121.83 

7 122.60 10<.16 

e ll7.74 109.02 

9 135.15 91.61 

Average residual stumpage value for sale number 22:101.35 

Sale No. 23 Lumber Selling Value Appraised Timber Value 

$171.93 $ 12.97 

Mill Number Variable Costs Residual For Sturnoaae 

1 145.41 26.52 

2 121.99 49.94 

3 ll7.97 53.96 

4 127.28 44.65 

5 164.23 7.70 

6 ll6.40 55.53 

7 127.65 44.29 

8 118.28 53.65 

9 137.46 34.47 

Average residual stumpage value for sale number 23: 41.19 

Sale No. 24 Lumber Selling Value Appraised Timber Value 

$166.52 $ 13.59 

Mill Number Variable Costs Residual For StumEaoe 

1 136.57 29.95 

2 112.45 54.07 

3 108.88 57.64 

4 118.72 47.80 

5 155.27 11.25 

6 107.78 58.74 

7 118.69 47.83 

e 109.25 57.27 

9 128.50 38.02 

Average residual stumpage value for sale number 24: 44.73 
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Sale No. 25 Lumber Selling Value Appraised Timber Value 

$166.54 $ 14.91 

Mill Number Variable Costs Residual For Stumeaae 

1 128.12 38.42 

2 109.07 57.47 

3 99.04 67.50 

4 110.97 55.57 

5 148.82 17.72 

6 97.38 69.16 

7 111.89 54.65 

8 104.66 61.88 

9 120.93 45.61 

Average residual stumpage value for sale number 25: 52.00 

Sale No. 26 Lumber Selling Value Appraised Timber Value 

$207.99 $ 74.72 

Mill Number Variable Costs Residual For StumE:aae 

1 112.38 95. 61• 

2 96.73 111.26 

3 96.32 111.67 

4 98.96 109.03 

5 129.26 78.73 

6 88.01 119.98 

7 97.31 110.68 

8 101.00 106.99 

9 114.89 93.10 

Average residual stumpage value for sale number 26: 104.12 

Sale No. 27 Lumber Selling Value Appraised Timber Value 

$235.75 $ 95.15 

Mill Number Variable Costs Residual For Stumoaqe 

1 110.23 125.52 

2 95.72 140.03 

3 95.34 140.41 

4 96.81 138.94 

5 126.99 108.76 

6 86.49 149.26 

7 95.44 140.31 

8 99.51 136.24 

9 113.46 122.29 

Average residual stumpage value for sale number 27: 133.86 
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Sale No. 28 Lwnber Selling Value Appraised Timber Value 

$164.08 $ 10.24 

Mill Number Variable costs Residual For Stumoaae 

1 122.38 41.70. 

2 109.97 54 .ll 

3 102.92 61.16 

4 106.94 57.14 

5 142.63 21.45 

6 97.04 67.04 

7 105.29 58.79 

8 108.06 56.02 

9 124.84 39.24 

Average residual stumpage value for sale nu~ber 28: 50.74 

Sale No. 29 Lwnber Selling Value Apprai-sed Timber Value 

$182.89 s 25.00 

Mill Number Variable Costs Residual For StumEa!:!e 
1 130.38 52.51 

2 130.12 52.77 

3 147.26 35.63 

4 137.71 45.18 

5 152.60 30.29 

6 122.06 60.83 

7 121.79 61.10 

8 150.74 32.15 

9 173.24 9.6s· 

Average residual stumpage value for sale number 29: 42.23 

Sale No. 30 Lwnber Selling Value Appraised Timber Value 

$194.93 s 22.93 

~I ill Number Variable costs Residual For StumEa!:!e 
1 142.19 52.74 

2 160.24 34.69 

3 157.49 37.44 

4 151.77 43.16 

5 162.91 32.02 

6 136.70 58.23 

7 135.67 59.26 

8 163.52 31.41 

9 179.61 15.32 

Average residual stumpage value for sale number 30: 40.47 
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Sale No. 31 Lumber Selling Value Appraised Timber Value 

$183.08 s 29.48 

Mill Number Variable Costs Residual For StumEaqe 

1 123.51 59.57 

2 130.50 52.58 

3 139.04 44.04 

4 129.86 53.22 

5 143.72 39.36 

6 119.40 63.68 

7 112.32 70.76 

8 141.41 41.67 

9 157.99 25.09. 

Average residual stumpage value for sale number 31: 50.00 

Sale No. 32 Lumber Selling Value Appraised Timber Value 

$140.29 s 8.53 

Mill Number Variable Costs Residual For StumEace 

1 119.69 20.60 

2 128.80 11.49 

3 138.89 1.40 

4 123.05 17.24 

5 150.79 (10. 50) 

6 114.93 25.36 

7 113.58 26.71 

8 144.93 (4. 64) 

9 162.77 (22.48) 

Average residual stumpage value for sale numbe.,- 32: 7.24 

Sale No. 33 Lumber Selling Value Appraised Timber Value 

$203.87 s 81.93 

Mill Numbe>: Variable Costs Residual For StumEaqe 

1 131. 64 72.23 

2 103.56 100.31 

3 100.86 103.01 

4 114.98 88.89 

5 153.22 50.65 

6 107.43 96.44 

7 116.76 87.11 

0 93.37 110.50 

9 97.32 106.55· 

Average residual stumpage value for sale number 33: 90.63 
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Sale No. 34 Lumber Selling Value Appraised Timber Value 

$228.63 s 67.76 

Mill Number Variable Costs Residual For Stumpaoe 

1 168.11 60.52 

2 137.41 '91.22 

3 140.10 88.53 

4 149.81 78.82 

5 186.77 41.86 

6 141. 81 86.82 

7 151.12 77.51 

8 129.48 99.14 

9 141.25 87.38 

Average residual stumpage value for sale number 34: 79.09 

Sale No. 35 Lumber Selling Value Appraised Timber Value 

Sl65.05 $ (13. 02) 

Mill Number Variable Costs Residual For Sturneage 

1 146.54 18.51 

2 147.83 17.22 

3 161.68 3.37 

4 144.33 20.72 

5 163.21 1.84 

6 133.59 31.46 

7 129.29 35.76 

B. 163.71 1.34 

9 193.53 (28. 48) 

Average residual stumpage value for sale number 35: 11.30 
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Sale hppraisal 
Oiltc Sale Sales Revenue Total opcr.1tin'1 CO!;tS Net Opcr~tinq Income Profit Allowance 

Sl11C Number C1m;cd MOF Mill' MllF NOF 

9-30-75 $144.34 $184.50 ($40.16) $30.79 

5-1-74 203.19 236.76 ( 33.57) 30.86 

l-l-7Rnc 277.32 171. 56 105.76 20.39 

3-1-7 5 131.39 164.06 32. 69) 24.42 

4-1-75 171.46 159.21 12.25 23.74 

9-1-78 301.16 228.69 72.47 20.64 

7-1-78 301.64 221.76 79.86 20.17 

5-1-75 132.23 148.83 ]6.60) 25.80 

1-1-76 168. 15 187. 4 0 19.25) 20.50 

10 10-1-75 172.81 159.35 13.46 19.31 

11 1-1-75 136.69 163.10 26.41) 27.47 

12 2-1-77 232.65 191.10 41.55 22.78 

13na 

14 1-1-75 140.59 176.97 36.38) 27.45 

15 9-1-78nc 184.65 178.97 5.68 24.05 



Sale i\pprui s il1 
Oilte S.11 c s.1les l ~rvenu e To till Opc rutin g Costs Net Operilti ny Income Profit llllo•..,.uncc 

S.1l c Number C lo sed ~Ill!' MBI·' Ml31' MOF 

16 10-l-7) Sl'J3.53 $178.08 ($24.55) S21J.0 5 

17 4-l-75 147.68 222.04 74.36 29.74 

I R 1-1-76 141.64 1.91 .10 4 9. 4 6) 27.08 

1 q 7-1-75 1 ') 4. 52 232 . 0 ') 7 7. ') 3) 27. 68 

20 4-1-76 176.29 1 52.92 23.37 21.4 3 

2 t 1-1-78nc 243.56 21 '). 8 5 27.71 20.95 

22 7-J-76 200.40 201.82 1. 4 2) 29.48 

2J 8-1-78 173.43 147 . 98 2 5. 4 5 22.35 

24 2-1-76 159.74 128.59 31. 1,5 20.4 8 

25 1-1-77 228.07 208.10 19.97 21.65 

26 7-1-78 250.34 23 9.07 11.27 28.68 

27 7-l-78 239.77 231.28 8.49 30.65 

28 7-1-78 261.40 194.69 66. 71 21. 33 

2') 4-1-7 5 146.')3 175.23 28.70) 26.52 



s.,Ie llppraisal 
ll,llC 5.11C Sales Hcvcnuc To till Opcrilting Costs Net Opcratinr1 IncomC! Profit 1\llowilncc 

s., I £' Numhe r Closcrl N[ll' ~Ill!' Mnr Mnr 

30 2-1-7(1 SI7J.58 SJAO.OO 6.42) $29.73 

J I 5-1-75 139.50 175.25 35.75) 23.80 

32na 

J) 1-1-n 186.47 211.38 24.91) 25.83 

34 9-1-75 181.43 236.67 55.24) 31.55 

35 1-1-76 205.39 176.28 29.11 22:78 
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