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ABSTRACT

A generalized computer model was developed for the purpose of simu-
lating costs and returns for different types of processing plants. This
report presents the economic rationale for the model program and the
model documentation. An explanation of procedures for using the model
is given in general terms with an example of how the model was used to
simulate costs and revenues for a cottonseed oil mill.
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PROCESSING PLANT COST ESTIMATION SYSTEM:

DOCUMENTATION AND USER'S GUIDE

Billy R. Hise, Don E. Ethridge, and Dale L. Shaw-
1/
-

Introduction

Simulation models of specific types of processing plants have been

developed in recent years to evaluate various economic, technical, and

institutional conditions which affect particular types of processing

plants (8). This type of modeling combines economic relationships and

engineering coefficients to provide a basis for developing simulated

costs and returns for specific processes. A generalized processing plant

cost estimation system for determining costs and returns for any type of

processing system has not previously been developed. The main problem

encountered in developing such a system is the need to incorporate suf-

ficient flexibility to enable the model to handle various types and

levels of fixed costs and various technical coefficients which vary among

plants within an industry and among industries.

The purpose of this paper is to present the logic and documentation

for a generalized model capable of simulating plant processing costs and

returns. The term "generalized" refers to the capability of the model in

adapting to many different types of processes and/or functions. The model

structure is simplified in comparison to simulation models which are

structured around specific process function's with defined technical/

1/ The authors are Research Associate, Ag. Economics Dept., Texas Tech
University and Economists, USDA, ESCS, Ag. Economics Dept., Texas
Tech University, respectively.

Numbers in parentheses refer to the numbers in the List of References.



engineering and/or organizational characteristics in order to have that

adaptive capability. This feature necessarily imposes a cost on the user

in that it requires a large amount of external data. However, sufficient

need for such a model exists to warrant its documentation.

The model presented resulted from a research effort to evaluate al-

ternative technologies in cottonseed oil mills (3). In that context,

simulation system was required which would allow (1) changing number and

types of fixed cost items, (2) changing levels of variable costs as cap-

acity utilization of processing plants change, and (3) changing types,

levels, and prices of outputs. Due to a time constraint for completing

the analysis on cottonseed oil mills, the generalized model described

below was developed.

The organization and presentation of the model is as follows: First,

the economic basis of the model structure will be discussed. A mathemat-

ical specification/explanation of model calculations will then be given.

The third section will present a description of the computer program used

for model calculation. The last section consists of a sample model run

using a selected situation and data set representing a cottonseed oil

mill. Many of the technical details are contained in the appendices.

Basis of the Model Structure

Simulation models are mathematical systems which are used to esti-

mate (simulate) a particular process or set of processes--costs and

returns in this instance. Economic-engineering simulation models combine

economic concepts of costs and returns with engineering concepts or data

on physical inputs in a structure to facilitate computations of costs

and returns. The primary use of simulation models is as a tool to estimate



costs and/or returns at a plant or firm level when actual data on costs

and/or returns do not exist. Such a case might be estimating the cost

per unit of product produced with a new or different production process

or part of a process. Simulation models may have varying degrees of

sophistication or detail with respect to both economic and engineering

calculations included within the model structure. However, the more

detailed the relationships, the more specific the model to a particular

type of process. The model being discussed is simplified in its struc-

ture so as to allow application to many different types of processing

plants.

The principles for the model calculations are economic; all techni-

cal coefficients and price information are inputs to the program. As a

prelude to presentation of calculations within the computer model, some

economic concepts and terms are discussed in the following paragraphs.

Costs and returns must apply to a specific period of time, the most

common basis for this time being a one year production period. In eco-

nomic terms, total costs can be divided into two types of costs: variable

costs and fixed costs. Variable costs are the costs of those resources

which are used directly in the production process and vary with the level

of output of the plant. The manner in which the amounts and costs of

those resources vary with plant output depends on specific technical co-

efficients and physical factors of machinery and equipment in a plant.

Variable costs commonly include such items as production labor, electri-

city, water, fuel, and repairs.

Fixed costs are those costs to the processing plant which are inde-

pendent of the level of plant output and do not vary within a production

period. These costs are commonly associated with ownership of land,
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buildings, machinery, and equipment, and with management and permanent

labor. Fixed cost items can be separated into two groups: depreciable

and non-depreciable items. Depreciable assets are those items which are

subject to a loss of value due to wear and/or obsolescence. Examples are

machinery, equipment, and buildings. Fixed costs associated with these

items arise from (1) the loss of value due to wear and/or obsolescence

(depreciation), and (2) opportunity cost or revenue foregone by not using

the funds needed to own the equipment in their next best alternative use.

The most common measure of this opportunity cost is the interest rate

which applies to a long term capital investment.

Non-depreciable fixed cost items are those which do not vary with the

level of output and do not have a cost resulting from wear and/or obsoles-

cence. These items may include costs associated with fixed labor and

management, taxes and insurance on depreciable assets, and repair costs on

depreciable assets which are independent of the level of plant output. An

example of a fixed repair cost is painting of buildings.

In this processing plant cost estimation system, technical coefficients

or methods for changing the levels of the variable cost items with changes

in capacity utilization are not developed internally by the model. Such

coefficients and adjustments must be provided by the user as input to the

model. This aspect of the model makes it more cumbersome for simulating

costs for a given type of processing plant, but it allows the model flexi-

bility to handle many types of plants.

Total revenue is defined as the output of a processing plant times

the price received for that output. In cases where multiple products are

produced, total revenue becomes the summation of the amount of each product

produced times the price received for each product.
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Plant processing capacity and capacity utilization are central to

marginal and average cost and revenue concepts. The processing capacity

of individual plants can be expressed either in terms of outputs or in-

puts. An example of capacity being measured in terms of input is found

in the cottonseed oil mill industry where plant capacity is expressed in

tons of cottonseed processed per day. This type of specification of plant

capacity is useful when multiple products, e.g., cottonseed oil, meal,

hulls, and linters,are produced from one major input.

The amount of product processed during a production period depends on

the extent of utilization of processing plant capacity. Therefore, capa-

city utilization refers to the proportion of maximum possible plant capa-

city which is actually utilized during a production period. Marginal and

average costs and returns in this simulation system are developed in terms

of plant capacity utilization. If plant capacity is expressed in terms of

output (input), average and marginal relationships are expressed per unit

of output (input); i.e., average cost refers to cost per unit of output

(input) and marginal cost refers to the change in cost associated with a

unit change in output (input) (5). Since marginal relationships are based

on a unit change in capacity utilization, more than one level of capacity

utilization must be examined before the associated marginal relationships

can be developed. Also, since the cost estimation system described does

not allow product mix or product price changes to occur as capacity utili-

zation changes, marginal revenue is not generated because it equals average

revenue.

Model Calculations

Many of the calculations pertinent to the model are placed in subroutines.

The results of these basic calculations are then used in the main program.
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The subroutine calculations will be defined first.

Fixed Cost Calculations [Subroutine FIX (TFC)]

Fixed costs are divided into two groups as previously discussed--

depreciable and non-depreciable items. Items which are depreciable are

calculated by the following series of formulas to determine annual equiv-

alency cost, which is the combined depreciation, interest and repair

costs of a depreciable item calculated on a yearly basis:

(1) FOB. = (FOB x NUM) (1 + INST)
1

where FOB. = installed cost of a building, machinery, or equipment
1

item i

FOB = FOB cost of one unit (one machine, one square foot of
a building, etc.)

NUM = number of units required

INST = installation cost of one unit, based on a percentage of
FOB cost (2, pp. 110-113).3/

(2) DI = FOB
(1+R) 5-1•

SAL.
1 .0.440yrs_,

(4, p. 44)

where DI. = annual depreciation and interest cost of item i
1

R = interest rate

YRS = years of useful life

SAL. = salvage value of item i in dollars
1

(3) REP. = (FOB) (NUM) (REP)
1

where REP. = fixed repair costs of item i in dollars
1

REP = fixed repairs as a percentage of FOB cost

(4) AEC. = DI. + REP.
1 1 1

where AEC. = annual equivalency cost of item i
1

3/ This installation cost may include piping, concrete, electrical
instrumentation, paint, engineering, labor, etc.
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The formula for determining annual equivalency costs of non-depreciable

fixed cost items, including the opportunity cost of the funds required, is:

(5) AEC
k 
= (FOB x NUM) (1+R)

where AEC
k 
= annual equivalency cost of item k

FOB = annual cost of one non-depreciable fixed cost item.

Each fixed cost item or group of items (more than one item of same

kind with same costs, repairs, installation, and/or fixed repairs) are cal-

culated according to one of the two methods previously shown. The annual

equivalency costs are then totaled to obtain the total fixed cost for all

items which is then used in the main program. The fixed cost subroutine

also provides a cost of construction for the plant calculated by totaling

t defined in equation 1).

Variable Cost Calculations [Subroutine VAR (TVC)]

Variable cost coefficients at each utilization level must be entered

into the model as separate data sets. Variable costs are estimated from

these coefficients using an accounting type procedure as follows:

(6) VC.. = (NUM.) (PR.)

where VC.. = variable cost of resource i at capacity utilization j

NUM. = number of units of the resource required at capacity
utilization j

PR. = cost per unit for resource i.

The technical information required for this procedure must be obtained

independently and any decisions on the cost treatment of these items must

be made before they are incorporated into the data sets.

If the variable cost items are placed in the data sets by production

stages, the model will sum these requirements by production stage. The

totals of all production stages will then be totaled to obtain a total
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variable cost at the level of capacity stipulated for the data set

(TVC.=EVC..). This total variable cost can then be used to calculate1J

the interest on operating capital by the following formula:

(T) CO. = TVC.(R)

R = interest rate

The total variable cost at this capacity level becomes:

(B) 'NC.* = 'rm. 4- CO.

where TVC.* = total variable cost at capacity utilization j.

The model does not require the computation- of variable costs by pro-

duction stages. Cost figures for variable cost items can be placed in the

model using a strict accounting type approach to determine variable costs.

However, if the production stage approach to determining variable costs is

used, the model does have the ability to give dollar amounts of varia-

ble resources used. The resources for which requirements are totaled by

the program are electricity, labor, fuel, repairs, and water. With minor

reprogramming of the model the number of items in this group could be

increased, decreased, or otherwise modified.

Total Revenue Calculations [Subroutine NR (TR)]

In an effort to cover all processing plants, the model needed flexi-

bility in handling multiple products, combinations of products, and dif-

ferent product prices. For this reason, the model uses the following

equation to calculate the revenue from each separate product produced and

to sum the results.
Ii

(9) TR = I (Q. x P.)
i=1 1 1

where TR = total revenue generated

Q. = quantity produced of product i
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P
i 
= price of product i

n = number of products.

Main Program Calculations

The main program uses the total fixed and variable costs and revenue

generated in the subroutines along with control information to calculate

the following information at each level of capacity specified: total cost,

average fixed cost, average variable cost, average total cost, average

revenue, average net revenue, total net revenue, and marginal cost.

Total fixed cost is the same at each level of capacity utilization

or annual volume processed. Average fixed cost is the fixed cost per unit

of output and varies as output varies. Average fixed cost at 100 percent

utilization is total cost divided by total capacity of the plant for the

production period. Average fixed cost at the other levels of capacity is

the total fixed cost of the plant divided by the output of the plant at

the specific capacity utilization, or:

(10) AFC. =
j (X)(CP.)

TFC

thwhere AFC. = average fixed cost at the i-- level of capacity utili-
zation

X = plant output (or input) at 100 percent capacity utili-
zation

.thCP. = percent of total plant capacity utilization at the y--
J level of capacity utilization (100 percent = 1.00).

Total variable cost changes from one utilization level to the next

and is calculated at each level of capacity utilization specified to the

model. Total variable cost for each capacity utilization level is needed

to calculate average variable cost for that level. This equation is:

TVC.*
(11) AVC =  

j (X)(CP.)
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thwhere AVC. = average variable cost at the i-- level of capacity
utilization

.thTVC * = total variable cost at the level of capacity utili-
zation.

Total cost at each level of capacity utilization is generated by adding

total fixed and total variable costs. The average cost at each level of

capacity utilization can be obtained either by dividing total cost by out-

put or by adding average variable and average fixed costs. The model uses

the first method as shown in the following equation:

TFC + TVC.*
(12) AC =  

(X)(CP.)

.thwhere AC. = average cost at the y-- level of capacity utilization.

When the total revenue at 100 percent capacity utilization is trans-

ferred to the main program, it is used in generating total revenue at the

varying levels of capacity utilization by multiplying total revenue by the

percent of capacity utilization according to the formula:

(13) TR. = 'TR x CP.

where TR_ = total revenue at the 
i_tja 

level of capacity utilization

TR = total revenue at 100 percent capacity utilization.

The model then calculates average revenue by the following formula:

(14) AR - 
TR 

(X)

where AR = revenue per unit of plant output input).

Total net revenue is defined as total revenue less total cost. By

this definition, total net revenue is calculated as:

(15) TNR. = TR. - TC.

thwhere TNR.. = total net revenue at the i-- level of capacity utiliza-
zation

thTC. = total cost at the j---- level of capacity utilization.
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Total net revenue is calculated for each level of capacity utilization.

The average net revenue can be calculated by either subtracting total cost

from total revenue and dividing by the capacity of plant times the percent

of capacity utilization or by subtracting average cost from average revenue.

The first method is used by the model and is mathematically defined as:

TR. TC.
(16) ANR

j 
= 1 

.thwhere ANR. = average net revenue at the y-- level of capacity utili-
zation.

The last calculation for each level of capacity utilization is the

marginal cost. The equation for marginal cost used in the program is:

(17) MC. -
J

Ci-1

(X) (ACP)

where MC. = marginal cost of producing at capacity utilization j

.thACP = change in capacity utilization between the y-- level
of capacity utilization and the previous level of
capacity utilization.

The model is designed to calculate costs and returns of a processing plant

at various levels of capacity when plant utilization is increasing. The

reasoning behind increasing capacity utilization levels is to simplify the

method of calculating marginal cost. The marginal cost concept applies

only when two or more levels of capacity utilization are used. With no

previous level of capacity utilization, a given level of capacity utiliza-

tion has no marginal cost associated with it.

The Computer Model

The computer program, shown in Appendix I, was programmed in Fortran

IV, level G and has been run on the ITEL AS/6 computer. system at Texas Tech

University. The card reader input unit is 5, the line printer output unit
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is 6, and the temporary disk storage, needed for the Statistical Analysis

System (SAS) portion of the program, input unit is 4.

The computer model is divided into a main program and four sub-routines.

The calculations performed in all segments of the model with the exception

of Subroutine Title were previously discussed. Subroutine Title is simply

a method of printing appropriate division titles from the data sets (such

as Fixed Cost). This was intended to save programming time and performs

no mathematical calculations. To aid in understanding the input and output

of the Fortran program, a list of terms and their definitions are shown in

Appendix II.

The basis operation of the model program is as follows:

1. The main program reads the input information specifying the plant
situation(s) to be run.

2. The fixed cost subroutine is called, fixed cost input data are
read, and fixed costs are computed and printed.

3. Variable cost input data for a single plant capacity utilization
level are read and variable costs are computed by the variable
cost subroutine, by production stage if specified, and printed.

4. Revenue input data are read and revenue at 100 percent capacity
utilization are computed in the revenue subroutine.

5. Step 3 is repeated for each additional level of plant capacity
utilization specified.

6. Total, average, and marginal costs and revenues are calculated
and printed for each level of plant capacity utilization specified.

A more detailed outline of the operation of the program is Shown in Appendix .

When processing plant costs are developed at more than one capacity

utilization level, cost curves for various levels of output can be developed.

A simple method of plotting the information generated by the Fortran program

was to use SAS (1). This software package, which must be available to the
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computer system used, takes a limited number of commands to operate. A

discussion of the SAS statements and the output of the SAS program is pre-

sented in Appendix IV.

Developing Input Data for the Computer Model

There are some general procedures for using the model irrespective of

the type of plant being simulated. The purpose of this section is to dis-

cuss some of those procedures. The section which follows discusses the

application of the model to a specific problem.

The first step is to define the characteristics of the plant being

modeled. This requires a working knowledge of the process under study,

particularly with respect to plant size (processing capacity), operating

procedures, machinery used and associated processing rates, and labor

requirements. Thus, at least a general knowledge of the operation of a

plant or industry is required. If the user does not already have that

knowledge, discussions with plant managers and visits to processing plants

are usually productive. If the process is an experimental one, researchers

knowledgeable of the process may be the only reliable source of information.

Data collecting starts with a determination of plant size and capacity

utilization. The plant's operating capacity in terms of major output (or

input) per some specific unit of time multiplied by the number of units of

time the plant will operate at 100 percent capacity utilization yields the

amount of output (or input) to be processed. This is inserted as N(1) in

control card no. 3, Appendix V. The next step is to determine the number

of capacity utilization levels which are to be computed by the model. If

the first level is 50 percent (N(2)) and the last level is 100 percent

changing by incremental increases of 10 percent (N(6)), then 6 (N(5))

13



levels of capacity utilization will be computed and a variable cost data

set is needed at each utilization level.

Depreciable Fixed Costs

Once the processing plant has been defined in general terms, plant

configuration in terms of buildings, machinery, equipment, land, etc., must

be developed. If the plant actually exists and records are available,

values for these depreciable items and estimated years of useful life, sal-

vage value, and fixed repairs can be estimated from records. If the plant

is to represent a hypothetical situation, determining the number, capacity,

cost and installation requirements for equipment may be more difficult. In

a hypothetical situation, using new cost of machinery and equipment is often

the best approach. Equipment manufacturers can give estimates of the number,

processing capacity, FOB cost, years of useful life, salvage value, instal-

lation cost, and fixed repairs of the machinery and equipment needed. An

alternative method of obtaining this information would be to contact plant

managers. The installed cost of an item can be used instead of FOB cost;

i.e., installation cost can be entered into the model as a zero. The model

is capable osf handling zero values for all fixed cost information except the

interest rate, FOB cost, and years of useful life.

The information on equipment sizes and estimates of storage facilities

can then be used to develop building sizes and land requirements. The infor-

mation for each depreciable fixed cost item is placed on a data card following

the format of card 5 in Appendix V. One card for each depreciable fixed cost

item is needed.

Non-depreciable Fixed Costs

Property taxes are an example of a non-depreciable fixed cost item. The
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actual tax cost can be entered in the model or the assessed value times the

tax rate can be entered. The method of entering the data, shown as card

number 6 in Appendix V, requires one card for each non-depreciable item.

Costs Which Contain Fixed and Variable Components

Once depreciable fixed cost items have been determined and placed in

the computer model, the remaining cost items should be examined for fixed

and variable components. Many cost components may not fall neatly into non-

depreciable fixed costs or variable cost items. Labor costs can be divided

into fixed and variable components by determining the basis on which employ-

ees are paid. Employees who receive a set annual salary or wage regardless

of the level of processing capacity utilization are considered fixed. The

fixed employee category will generally include management and office per-

sonnel. Other job categories which may remain 'fixed are sales, purchasing,

accounting, engineering, supervisory, and laboratory personnel. Those indi-

viduals who receive an hourly or production base wage and whose hours of

work vary directly with plant production are placed in the variable labor

category. Data on these employees are entered in the data set following

,the format of card 10, Appendix V.

The labor component includes salary, benefits (insurance, bonuses,

workmen's compensation, social security, etc.) for each individual employee.

The fixed labor component is entered as a non-depreciable fixed cost item

(card 6, Appendix V). The variable labor component is entered in each pro-

duction stage in the variable cost sections.

Insurance may also have a fixed and a variable component. Insurance

on buildings, machinery, and equipment are a cost to the plant regardless of

the level of capacity utilization achieved. Therefore, insurance on these

15



items are a fixed cost to the plant and is entered in the data set as a

non-depreciable fixed cost item (card 6, Appendix V). Many firms carry

insurance on major inputs to a process and on output which is stored before

sales transactions and shipping of the output are accomplished. Insurance

on products needed for or produced by a processing plant which vary accor-

ding to the level of production achieved are considered variable costs and

are entered in the data set following the format of card 10, Appendix V.

Variable Costs

The variable costs which are needed at various levels of capacity uti-

lization must be determined outside the model. The electricity, natural

gas, fuel oil, water, and other fuel and utility usage levels must be deter-

mined for each specific level of capacity utilization. The usage rate and

the appropriate unit cost of the item can then be entered in the model to

determine the variable cost of that item at each level of capacity utilization.

These items are inserted as shown by card 10, Appendix V. One card is

required for each variable cost item at each level of capacity utilization.

Revenue

Revenue for the plant is based on the amount of each product produced

and the price received for each output. These output values and prices

received are placed in the model for the 100 percent capacity utilization

level. The model calculates total revenue at 100 percent capacity utilization,

then generates total revenue at alternative levels of capacity utilization

based on a percent of total output. One card (number 13 in Appendix V) for

each product produced in the model situation is required.

Completing the Data Set

Total fixed costs by definition are constant regardless of the capacity
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utilization level. Total revenue at each level of utilization is that

percentage of the 100 percent capacity utilization revenue. Therefore,

the fixed cost and revenue data are only entered once. Since variable

costs change as capacity utilization changes, the data set must include

the variable cost data associated with each level of capacity utilization.

Thus, if one wished to calculate costs and returns for 60, 70, . , 100

percent plant utilization, the data set for 60 percent utilization varia-

ble costs would be entered first (prior to the total revenue entries).

Then the variable cost data sets (cards 8-11) for 70, 80, 90, and 100 per-

cent utilization levels would be added following card 14, Appendix V.

Example Model Run

The purpose of this section is to illustrate the use of the computer

model in a specific example. In terms of model input, both card input data

and card location in the data deck will be discussed. Model output is

shown in Appendix VII.

General Plant Specifications 

The example is a hypothetical cottonseed oil mill with a daily proces-

sing capacity of 600 tons-per-day (TPD) of raw cottonseed and using pre-press

solvent extraction technology (3). Since the example consists of one model

to be run, the value of P(1) on card 1 is one for this example. The title

card (card 2) should give some descriptive information as basis for identifi-

cation. The title chosen was "600 TPD Pre-press Solvent Cottonseed Oil

Mill Model" and is also printed on the output (see Appendix VII).

Cottonseed oil mill size or plant capacity is normally expressed in tons

of seed it can process during a 24 hour day. Therefore, the capacity of the
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plant and the average cost and returns are based on the major input, cot-

tonseed. It was assumed, based on information from mill managers, that the

mill at 100 percent capacity utilization operates 330 days per year with

the remaining 35 days necessary for major repair and maintenance. Thus,

the volume of seed which can be processed at 100 percent capacity utiliza-

tion is 198,000 tons per year. Thus N(1) on the control card (card 3,

Appendix V) is 198,000.

It was decided to compute oil mill costs and returns from 30 percent

(N(2) on card 3=30) to 100 percent by 10 percent increments (N(6)=10).

Thus, eight levels of capacity utilization were simulated (N(5)=8). Cot-

tonseed was assumed to cost $109 per ton (N(4)=109) and the interest rate

was assumed to be 10 percent (N(3)=10). These specifications are also

printed on the first page of the computer output, Appendix VII.

The values assigned to variables N(9), N(10), N(11) and N(12) were

l's. This instructs the computer to print input data, fixed costs, varia-

ble costs, and revenues by item. The value assigned to N(7) was 1; this

instructed the computer to plot the associated average and marginal costs

and average revenue curves for the cottonseed oil mill specified. The

value of N(8) was 1, which instructs the computer to sort the variable cost

items of labor, electricity, natural gas, water, and repairs and total these

items from all production stages at each level of capacity utilization.

All the N(I) values are inputed in the data set on the control card (card 3,

Appendix V). These specifications can also be seen on the first page of

the computer printout, Appendix VII.

Fixed Costs

New equipment cost, operating capacities, years of useful life, sizing,
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and types were obtained from equipment manufacturers and from discussions

with mill managers. The numbers of machines in each production stage were

determined with reference to the capacities of the individual machines in

relationship to the total capacity of plant. For example, the number of

hullers needed by the mill was calculated as follows: The type of huller

specified had a processing capacity of 80 tons of cottonseed per day per

machine, and the total processing capacity of the mill was 600 TPD. The

number of machines needed was 8 (or 600 TPD 80 TPD = 7.5, rounded to 8

machines since fractions of a machine cannot be used and most plants pre-

fer some excess processing capacity if requirements cannot be matched).

Based on machine requirements and sizes and normal space requirements

(industry data), building sizes for the processing plant were determined.

Storage requirements were based on maximum unprocessed seed storage, and

one month storage requirements for products for a 600 TPD plant under typ-

ical operating conditions.

Installation costs (as a fraction of FOB cost) for machinery were

developed from information published by Guthrie (2), where installation

charges for piping, concrete, and electrical work were estimated on the

basis of industry surveys. The installed cost for buildings was entered

in the model as FOB cost. Therefore, installation cost as a fraction of

FOB cost was entered as a zero.

The cottonseed processing industry in the more recent past has ex-

perienced little need for changes in equipment as a result of technological

advancement. Replacement of existing equipment has come largely from wear.

Equipment in the model was assumed to have a relatively long useful life

with the cost of removing old equipment equal to the scrap value, leaving

a net salvage value of zero. Fixed repair costs as a fraction of FOB cost

19



inserted in the data set were determined from industry data. The deprecia-

ble fixed cost data--the name, number, years of useful life, cost, annual

fixed repair rate, and salvage value for each item--were entered in the

program on 56 cards, each in the format of card 5, Appendix V. The computer

output, Appendix VII, prints the input information as well as the calculated

annual equivalency cost for each item.

Fixed costs of labor were based on discussions with oil mill managers.

All salaries shown consist of a base salary plus 25 percent of base salary

for workmen's compensation, social security, insurance, and other benefits.

Property taxes and insurance were estimated as a function of the value of the

mill as determined by cost of new plant. The rates applied were: taxes--

$1.40 per $100 valuation at 50 percent of assessed value, where assessed

value equals cost of construction a new plant; insurance--$6 per $1000 of

value. The non-depreciable fixed cost data--name, number, and annual cost

for each item--were entered on 9 data cards, each in the format of card 6,

Appendix V. The input data and computed annual cost for each cost item are

shown as the last 9 items of the fixed cost output, Appendix VII.

Variable Costs

For the cottonseed oil mill situation examined, plant operations were

divided into eleven production stages; these include (a) cottonseed buying

and transportation to the mill and (b) miscellaneous costs as production

stages. Labor units per production stage were based on the number of pro-

duction workers required for 3 shifts. Cost per unit at each level of pro-

duction assumes an 8 hour day, 7 days a week work schedule, and includes

wages, fringe benefits and overtime pay. Electricity consumption was based
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on the connected horsepower of the production stage and converted to kilo-

watt hours assuming a 24 hour-per-day schedule. A cost of $.04 per kilo-

watt hour was assumed to develop daily electricity costs. For the unloading

storage production stage daily cost were converted to a per ton electricity

cost due to its seasonal nature.

Repair costs per ton of seed for each production stage were derived

from industry data. Other variable costs included were specialized costs

of bagging and ties for baling linters (based on the amount of linters pro-

duced at each percent utilization divided by 660 lbs. of linters per bale

and a cost of $1.85 per pattern), the cost of hexane (hexane loss was assumed

to be 1 gallon per ton of raw cottonseed processed at a price of $.68 per

gallon), lab analysis (based on industry data), and office variable expenses

(based on industry data).

The variable cost data--item name, number, and unit cost--for the eleven

production stages at 30 percent capacity utilization were entered on 65 data

cards in the format of cards 9 and 10, Appendix V. These are preceeded by

a title card 8 and included the production stage heading cards. Each variable

cost data set must conclude with an end card 11.

The number of units and cost per unit are used to calculate variable

cost for each item. The program computes and prints total variable cost for

each production stage and for the plant at 30 percent capacity utilization.

Also, since the program was instructed to calculate variable input require-

ments (N(8)), these were computed and printed. Program output of variable

costs for 30 percent capacity utilization are shown on pages 48-50, Appendix

VII.

21



Revenue

The mill used produces four products for sale: oil, meal, hulls,

and linters. To determine the output of the mill, data on the average

production of each of the products from one ton of cottonseed were used.

Thus, the following figures were calculated and entered in the model:

347 lbs./ton x 198,000 tons = 68,706,000 lbs. of oil; 923 lbs./ton x

198,000 tons 2000 lbs. = 91,377 tons of meal; 449 lbs./ton x 198,000

tons 2000 lbs. = 44,451 tons of hulls; 190 lbs./ton x 198,000 tons

37,620,000 lbs. of linters. The conversion of meal and hulls to tons was

needed to obtain the quantity measurements on which prices for those prod-

ucts are based. The associated prices are then placed in the data set on

the appropriate per unit basis. Each product in the revenue section is

inserted on a separate data card in the format of card 13, Appendix V.

Results of the revenue calculations are shown on page 50, Appendix VII.

The main program calculations are performed using the information

described above. The main program then calculated total and average costs

and revenues for the 600 TPD mill operating at 30 percent capacity utiliza-

tion. The results are shown in Appendix VII under "Results of the Model at

30% capacity". The only calculation missing is marginal cost, which can

only be calculated with two or more levels of capacity utilization.

acit Utilization at 40 Percent Throu h 100 Percent

A new variable cost data set was compiled for each of the remaining

levels of capacity utilization. Total fixed costs remain the same and all

other calculations on total revenue and average and marginal cost and

returns are internally generated by the model. The variable costs for

each additional capacity utilization level were inserted and results of

the model at each level of utilization are shown in Appendix VII.

a
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SAS Subroutines

The output of the SAS program is shown in the last part of Appendix

VII. The first output is a table showing the variables to be plotted.

These variables are: A--capacity utilization (as a percent), B--average

fixed cost, C--average variable cost, D--average total cost, E--marginal

cost, and F--average revenue.

Each variable in the table is plotted on the following graph where

the horizontal axis shows capacity utilization percentage and the vertical

axis measures dollars per ton of raw cottonseed processed. The second

graph merely plots dots (') to designate points so that appropriate curves

can be drawn; the first graph with letters designating plotted points must

be used as a guide.
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IN

C IS CONT=,ni. vEorop

/!1/N

N(30),?(I)
TEAL C(21),1))
• IT7(6,21)

31 FO:IYAT( 1 1 1 ,,.1X,,*4!t*PROCESSING PLANT COST ESTIMATION SYSTEM***./
=43x,,I:(3m3ATCS, STATISTICS, ANO CU:PEP-1714ES SE/ICE'/
*---.1x,.uS,A AV) 'ExAS 7FCH UNIVEcSITY')
7FO (5,2) D(1)

2 FCPm1T(I5)
,,P=P(1)
Cn 23 J=1,ND
CALL TITLE
READ (5,1) (N(I),I=1,30)

1 FOPmAT (110,212,16,12,173,11,511,14,1711)
• (6,21) (M(I),I=1,12),P(1)

21 FO4mAT(///5X,'CAPACITY OF PLANT',20X,19,'TONS 1/5X,PCAPACITY UTILIZ
*tTIDN',22X,T2, 1 /5X,.P!TEREST RATE',30X,I2,'4 1 /5X,'COST OF RAA, MA

*7FRIAL',21X,I4/5X,'NUmBER CF VARIABLE DATA SETS',15X,I2,/5X,

*.A0DITICIN TO CAPACITY UTTLIZATI1N 1 ,11X,I2,1 1'/5X,

* 1 GENEPATE COST CURVFS',24X,11,5X,'1=YES 1 /5X,'S3RT VARIABLE RECUIRE
*:A=7,41TS VIO T-ITAL',X,I1,5X,1 0=N01 /5X,'PRINT CUT IN2UT 1,29X,I1/5X,

, 'PRINT LUT TOTAL FIXED, COST BY ITEM',10X,I1/5X,
* .PR1A7 CUT 70TAL VAPIaELE CCST BY ITE4 1 ,7X,11/5X,

* .0R(NT CUT TOTAL REVENUE BY ITEms,13X,I1/5X,
CF DRO5LF15',25X,12)

TFC=1.)
TOL=,.).0
CALL FIX(TFC)
NI=N(5)
30 11 I=1,NI
-VC=0.0
rc ((11).E.7";.1) CALL TITLE
IF (I.07.1) ':(2)=N(2)+N(6)
CALL VAR(TVC)
TC=TvC+TFC
IF (I.E0.1) CALL NR(R)

N1=N(4)
'12=N(1)
\3=N( 2)
%6=N(6)
'1=FLO4T(N1)
.'2=FLrI,IT(N2)
=,3=FLOAT(N3)
R4=FLOAT(N6)
TR1=7P*(;2/1)0)
07C:F=TP1-TC
AVC=TVC/(R2*(R1/100))
AFC=TFC/(R2*(D3/100))
ITC=AvC+AFC
1R=TP1/(P2*(R3/100))
..orriF=perFi(c-72*(,)?/100))

N(,)
FnPmAT(.1 0 //10x,'DFSULTS OF THE mCDEL AT',1X,I3,'t CAPACITY')

w..11Tc (o,12) TFC,TVC,TC,TR1,PR1F
12 peipmA7(///sx,f7n74L FIXED CrIST',9X,F20.2
*/5X,,TOTAL VARIDLE COST 1 ,6X,F20.2
s/5X,,T31L :OST',15X,F20.2

*/5X,,T0TAL FVENUE',12X,F20.2
4.- /6),.TGT!L '4ET REVFNUE',8X,F20.2)
• 1TE (6,13) AFC,AvC,ATC,Ac,AP.TOF

13 F017(/5X,'AVE;z4lE FIXEn CrST',7X,F20.2
*/5X,'AvFi;A0E VARIA3LE COST',4X,F20.2
*/5x,'AVFPAGF TOTAL COST',7X,F20.2
*/5X,'1VEFAi-,7 DEVENUE','10X,F20.2
*/5x,'AvERAGE NET 'DEVENUE',6X,F20.2)

C(I,1)=R7
C(I,2)=AFC
C(I,:A)=AvC
7,(1,.»)=A7C
C(1,4 )=Ac.

IF (I.F0.1) C(I,5)=0.0
IF (I.E0.1) 00 TO 70
0(1,5)=(TC-TCL)/(c2*(R4/100))

2-) 'CL=7C
IC (1.07.1) '4flTE (6,15) C(I,5)
cOcYAT(/5X,, AAR',INAL CCST',12X,F20.2)15

10 rC'ITINUE
(4,1=) ((0(1,K),K=1,6),I=1,NI)

1`. FCRM3T(Fx,F3,J,2X,F7.?,2X,F7.2,2X,F7.2,2X,F7.2,?X,F7.2)

20 CC!-TINUE
STOP
ND
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T I T1 E

SUBROUTINE TITIF
COMMON /A2/T(20)
READ (5,2) (T(1).I=1,201

2 FORMAT (20A4)
WRITE (6.11 (1(1).1=1.15)

1 FCRMAT('1 1.20X.15A4//)

RETURN
ND

FIX

SUBROUTINE FIX(TFC)
INTEGER F/'F'/,FOF'/.C/'C'/
COMMON /41/N(30)/42/T(/n)

INTEGER NAME(5).NUM,YRS
REAL FOB.INST.RFP.SAL
TFC=0.0
CCP=0.0
REP1=0.0
READ (5.15) (T(T),I=1.2n)

15 FORMAT (2044)
rF (N(10).E0.1) WRITE (6.13) (T(1).1=1.11)

13 FORMAT('1 1.36X.1144)
IF (N(10).E0.1) WRITE (6.14)

14 FORMAT(///73X.IANNUAL./17X.,FOB,,25X.'SALVAGE 1.6X0EOUIV.,/5X.

*'ITEM NAME.,17X..COST'OXONUM'.3X.,YRS',2X,'INST',3X,'REP',2X.

*'VALUE',8X000STS')
N3=N(3)
R=FLOAT(N3)
R=R/ 100

10 AEC=0.0
READ (5.1) 10.(NAME(I).1=1.5).FOB.NUt4,YRS.INST.REP.SAL

1 FORMAT(A1,5A4.F9.0.215.2F5.0.F10.0)

IF (ID.EO.F) GO TO 2
IF (ID.EO.C) on To 3
FO61=(FOBv4UM)*(1+INST)
CCP=F0B1+CCP
AEC=((F0B1*(R*(1+R)**YRS))/(((14R)**YRS)-11)-((SAL*R)/(((l+R)**YRS

REPI=FOB*NUM*REP

AEC=REP1+AEC
IF (N(10).E0.1) WRITE (6.11) (NAMF(1),I=1,5),FOR.NUM,YRS.INST.REP,

*SAL.AEC
11 FORMAT (5X.5A.4.F10.2.216.2F6.2,F10.2,F12.2)

TFC=AEC+TFC
GO TO 10

3 AEC=(FOB*NUM)*(1+R)
IF (N(10).E0.1) WRITE (6.21) (NAME(I),I=1,5),F0B.NUM.AEC

21 FORMAT (5X.5A4.2X.F8.0.2X.14.30X.F10.2)

TFC=AEC+TFC
GO TO 10

2 IF (N(10).E0.1) WRITE (6.12) TFC

12 FORMAT(//51XOTOTAL FIXFO COST',2X,F12.2)

IF (N(10).E0.1) WRITE(6.41) COP
41 FORMAT(//5X000ST OF CONSTRUCTION NEW PLANT.,10X.F20.2)

RETURN
ENO

VAR

SUBROUTINE VAR(TVC)
INTEGER Li'L./.VI'V'/,E/'E'/
COMMON /A1/N(30)
INTEGER NAME(5)
REAL NUM,PR
VC=0.0
CO=0.0
CR=0.0
TVC=0.0
TVC1=0.0
VC1=0.0
VC2=0.0
VC3=0.0
VC4=0.0
VC5=0.0
VC.10=0.0
VCE=0.0
VCA=0.0
VCB=0.0
VCC=0.0
VCD=0.0
K=17
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13 READ (5.1) ID.(NAmF(1).1=1.5).1T.NUM.PR

1 FoRmAT(A1.5A4.1).F14.0.F14.0)

IF (ID.EO.L) vC1=0.0
IF (10.E0.1) vC2=0.0
IF (ID.EC.L) vC1=0.0
IF (10.EC.(.) vC4=0.0
IF (ID.E0.1 ) vC5=0.0
IF (ID.E0.L.AND.K.E0.1) CO TO 19
IF (ID.EQ.L.AND.K.GT.1) GO TO 18
VC=Num*pR

IF (10.EO.V.AND.N(11).F0.1) WRITE (6.12) (NAmE(J).J=1,5).NUm.PR.VC

12 FORMAT (5X.5A4.16x.F10.2.3x.F)0.2.3x.F15.2)
IF (IT.E0.1) vC1=vC
IF (IT.NE.1) vC1=0.0
IF (IT.E0.2) VC2=vC
IF (IT.NE.2) VC2=0.0
IF (IT.E0.3) VC-3=vC
IF (IT.NE.3) vC3=0.0
IF (IT.E0.4) vC4=VC
IF (IT.NE.4) vC4=0.0
IF (IT.E0.5) VC5=VC
IF (IT.NE.5) vC5.0.0
IF (ID.EQ.E) GC TO 11
TVC=VC+TVC
TVCI=VC+TVC1
VCE=VCE+VC1
VCA=VC2+VCA
VCB=VC3+VCB
VCC=VC4+VCC
vCD=VC5+vCD
GO TO 13

18 IF (N(11).E0.)1 WRITE (A.32) TVC1
•'? FORmAT(/38X,'TOTAL PROCIICTION STAGE COST'.2X.F15.2)

Tvrt=o.o
19 IH1(11).E0.11 WRITE (6.2) (NAmE(J).J=1.5)
2 FoRmAT(///4x.'PRODUCTICN STAGF:'.1X.564./42X,'Nfl. OF UNITS'.4X.
2 'COST/UNIT',5x.ivARIAPIE COST')
K=K+1
GO TO 13

11 IF (N(11).E0.1) WRITE (6.32) TVC1
TvC=CR+TVC
N3=N(3)
R=FLOATIN31
R=R/ 100
CO=TVC*R
IF (N(11).E0.1) WRITE (6.41) CO

41 FORmAT(//36X,'INTFREST ON OPERATING CAPITAL 1.2X.F15.2)

TVC=TVC+CO
IF (N(11).E0.1) WRITE ((..14) TVC

14 FORmAT(/36X,ITOTAL VARIABLE COST 1 .12X.F15.2)
TF (N(8).EQ.1) WRITE (6.31)

11 FORmAT(//10X,'TOTAL vAPIABLE REQUIREMENTS')
IF (N(8).E0.1) WRITE (6.33) VCE,VCA.VCB.VCC.vCD

33 FORMAT (//5X,'EIECTRICITY REOUIREMENTS'.6X.F20.2/
*5x. 'LABOR RECUIREMENTS'.12X,F20.2/
*5x.'REPAIR REQUIRFMENTS'.11X.F20.2/
*5x.'NATURAL GAS RFOUIREmENTS 1.6X.F20.2/
*5x.'WATER REQ1iIREmENTS'.12X.F20.21
RFTuRN
ENO

NR

SUBROUTINE NR(TR)
INTEGER RPR./.E/'E'/.NAME(8)
REAL NUM,PR
cnmmoN /Al/N(10)/A2/T(2n)
TR.0.0
READ (5.3) (T(I).1=1,201

3 FORMAT (20A4)
IF (N(12).F0.1) WRITE (('..4) (T(1),I=1.15)

4 FORmA1('1 1.///24X.15A4////5x.'PRODUCT'.16X.'NUmAER OF uNITS'.8X.
*.PRICE/UNIT'.11X.'REVENuE')

26 READ (5,1) IC.(NAMF(J).J=1.5).Num.PR
1 FORmAT(A1.5A4.F15.0.F14.0)

IF (ID.E0.E) GO Tr) 2
REV=Num*PR
TR=REv+TR
IF (N(12).E0.11 wRITE(6.13) (NAmE(J),J=1.5),Num.PR.REV

13 FORmAT(5X.5A4.1(3x.F15.2))
GO TO 26

2 IF (N(12).E0.1) WRITE (A.14) TR
14 FORMAT(//44x.'TOTAL REVFNUE'.2X.F20.2)

RETURN
ENO
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Appendix II

Definitions of Terms
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Main Program

AFC Average fixed cost

APROF Average net revenue

AR Average revenue

ATC Average total cost

AVC Average variable cost

C(I,J) Matrix of costs, returns, and capacity utilization of all
variable data sets used for plotting cost and revenue curves
stored on temporary disc space for use in SAS.

I goes from 1 through the number of variable data sets used

Capacity utilization (in percent) is stored as C(I,1)
Average fixed cost is stored as C(I,2)
Average variable cost is stored as C(I,3)
Average total cost is stored as C(I,4)
Marginal cost is stored as C(I,5)
Average revenue is stored as C(I,6)

N (I) Control vector

N(1) Capacity of plant

N(2) Capacity utilization of the first variable data set (in percent)

N(3) Interest rate

N(4) Cost of raw materials

N(5) Number of variable cost data sets

N(6) Addition to capacity utilization (in percent)

N(7) Generate cost curves

N(8) Sort variable requirements and total

N(9) Print input

N(10) Print fixed costs by item

N(11) Print variable costs by item

N(12) Print revenue by item

PROF Net revenue
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P(1) Number of models to be run

TC Total cost

TCL Total cost of previous variable data sets

TFC Total fixed cost

TR Total revenue at 100% capacity

TR1 Total revenue at various levels of capacity

TVC Total variable cost

T(I) Title vector

Subroutine FIX (TFC)

AEC

CCP

FOB

Annual equivalency cost

Cost of construction of new plant

FOB cost of one unit

FOB1 Installed cost of all machinery of one type or a complete
building, etc.

ID Identification of type of fixed cost item (whether a depreciable
or non-depreciable item)

INST Installation cost (as a percentage of FOB cost)

NAME(J) Name of fixed cost item

NUM Number of units of a fixed cost item needed

Interest rate

REP Fixed repairs (as a percentage of FOB cost)

REP1 Fixed repairs (dollar amount)

SAL Salvage value at the end of useful life

TFC Total fixed cost

YRS Years of useful life

Subroutine VAR (TVC)

CO Interest on operating capital
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ID Identification of production stage or variable cost item

IT Identification of type of variable resource

NAME(J) Name of variable cost item

NUM Number of units of a variable cost item needed

PR Cost per unit of variable cost item

TVC Total variable cost at specific level of capacity utilization

TVC1 Total variable cost of a production stage

VC Variable cost of one variable resource

VCA Total variable cost of labor for one level of capacity
utilization

VCB Total variable cost of repairs for one level of capacity
utilization

VCC Total variable cost of fuel for one level of capacity utili-
zation

VCD Total variable cost of water for one level of capacity
utilization

VCE Total variable cost of electricity for one level of capacity
utilization

VC1 Variable cost of electricity in a production stage

VC2 Variable cost of labor in a production stage

VC3 Variable cost of repairs in a production stage

VC4 Variable cost of fuel in a production stage

VC5 Variable cost of water in a production stage

Subroutine NR (TR)

ID- Identification of revenue items

NAME(J) Name of revenue item

NUM Number of units of revenue item produced at 100% capacity
utilization

PR Price received per unit for each revenue item
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i

REV Revenue generated by sale of each item

TR Total revenue of processing plant from sale of all items
produced at 100% of capacity utilizaton
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Appendix III

Program Flow Diagrams
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Main Program

The main program reads a control vector which deter-
mines the amount of program output which is to be
printed in the subroutines. The control vector also
shows the level of capacity utilization of the data
sets, the number of data sets to be run, and 100%
capacity utilization in terms of input or output. The
program then calls subroutines to determine TFC
[subroutine FIX(TFC), which is called only once be-
cause fixed costs do not vary with changes in capacity
utilization], TVC [subroutine VAR(TVC), which is
called once for every level of capacity utilization
specified], and TR [subroutine NR(TR), which is called
only once to determine total revenue at 100% capacity
utilization]. For each level of capacity utilization,
TFC remains the same, TVC is generated by subroutine
VAR(TVC), and TR is calculated in the main program,
with the exception of TR at 100% capacity utilization,
which is calculated in subroutine NR(TR). The program
then calculates total cost, total net revenue, average
fixed cost, average variable cost, average total cost,
average revenue, average net revenue, and if more than
one level of capacity utilization is used, marginal
cost. The program then prints each of these values
for each level of capacity utilization specified.

( Start )

Read the
number of

/
/model sit-
uations to
be run /

/f
 

Read the
title of
the model

/ 
situation

i
Write the/
title of
he model

situation/

ici 
ead control vec-

tor (N(I) which
ontains capacity

of plant, capa-
ty utilization,

,no, of variable
data sets, con-
trol values for

/printing output)

// Write /
control
vector

/ 

(N(T))

/ 
Call \

(Subroutine

FIX (TFC)

20

K 

Call

Subroutine

VAR(TVC)

Has
total rev-

enue at 100% ca
acity utilizatiol 
een calcula-

ted?

No

Call

subroutine)

NR(TR)

44 

Yes

Calculate TC,TNR,
AFC, AVC, ATC, AR,

ANR, and MC
for this specific

level of
capacity utilization

Write TFC, TVC,
TC, TR, TNR, AFC
AVC, ATC, AR,

// ANR, and MC

of capacity
for this level

utilization 

Have
variable

cost data sets
or all levels of
apacity utili-
zation bee

run?

Yes

Hay
No  all modelN,

situations
been,

Yes

END
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Subroutine FIX(TFC)

This subroutine calculates annual equivalency cost--

depreciation, interest, and fixed repair costs--of all
depreciable and non-depreciable costs by item. The

subroutine also calculates total fixed costs of the
processing plant situation specified. If the control

card character is specified as 1, fixed cost items

will be printed by item and total fixed cost for the
processing plant will be printed. If the control card
character equals 0, the subroutine does not print any
values. Total fixed cost is saved by the main program

after being generated in this subroutine for final
calculations based on capacity utilization of the
plant.

Call

subroutine

FIX (TFC) 

/ Read
fixed cost/

/
 title

Does
control

ard show fixea
cost printout by

item?

Yes

/ 
Write 

fixed cost

/ title

0

/
Read ID,

NAME, FOB/
NUM, YRS,
INST, REP,

SAL 

Is
this item

a deprecia-
ble
tern?

Yes

Calculate REP1
and AEC for a
depreciable
fixed cost
item; sum TFC

Does
control

card show fixe
cost printed by

item?

Yes

REP, SAL, 

NAME,

SAL, 

AECFOB, NUM,
YRS, INST,

36

No

Is
this item

a non-deprecia-
ble fixed cost

item?

Yes

1Calculate AEC
for a non-dep-
reciable fixed
cost item;

sum TFC

Ooes
control

card show fixea
cost printed by

item?

Has
end of

fixed cost data
set been
reached?

Yes

( Return

Subroutine VAR(TVC)

No

This subroutine calculates variable costs of spec-
ified items by production center (or stages). The
variable cost items which may appear in more than one
production center (such as electricity, labor, water,
fuel, repairs) are totalled individually for
all production stages along with TVC for all items in
the variable costs section. The variable costs are
totalled by production stage, by specific requirements
at the particular level of capacity utilization, and
total variable costs for all processing stages are
combined. If a specific control card character equals
one, the program prints production stage names, each
variable cost item within a production stage, total
variable cost of the production stage, and total vari-
able cost of all production stages combined at the
level of capacity utilization designated. This sub-
routine is called by the main program for each change
in capacity utilization. The total variable cost is
then used by the main program for cost calculations at
a specific level of capacity utilization. If a speci-
fic control card character equals 1, the total labor,
electricity, repairs, fuel, and water requirements at
the specific level of capacity utilization are printed.
If both control card characters equal to 0, the sub-
routine provides no printed output and the total var-
iable cost of the model situation is used for calcula-
tion in the main program.



o

No

No

/: 

Call 

ubroutin:\4 ;

VAR(TVC) 

/ 
Read

variable
cost title

Yes

I/ost titlec
variable

Write /

/duct
name 

Read pro-
ion

stage

Does
control

card show van-
ble cost prince

by item?

Yes

/stage 
name/production 

/ 

Write

/Read varia

)/

item NAME,
ble cost

/

NUM, PR ,
 I

Calculate var-
iable cost by
cost item; sum
TVC; sum pro-
duction stage

TVC

Yes

Sum
variable

requirements
1-5

No

NO

Does
control

card show variable
costs printed by

item?

/
Write NAME,
NUM, PR
variable

cost by item

Yes

Has
the end o

variable cost
data for the produc-

tion stage bee
reached?

Yes

oe
control

card show vani
ble cost printed

by item?

Yes

/
/ 

Write
production

stage total

/
variable
cost 

Yes

Does
control

card show varia-
ble costs printed

'y item?

//
f 

Write TVC
at this
level of
capacity

utilizatio 

Yes

Yes

total 
\rani/ 

Write

able require

/ rents 1-5

37 ( Return )

No

No

No



Subroutine NR(TR)

This program calculates revenue generated by each
product produced by the processing plant and total
revenue generated from all products combined at 100%
capacity utilization. If a specific control character
equals 1 on the control card, the program prints reve-
nue generated by item and total revenue of all prod-
ucts combined at 100% capacity utilization. TR is
saved by the main program for generating TR and NR at
alternative levels of capacity utilization.

No

No

(/ 

Call ) 

s\'u, broutine

NR(TR)

(//
revenue
total
Read

title

Does
control

card show revenu
printed by

item?

1/
/ 

Read ID,
NAME, NUM,

PR

Does
control

card show revenu
printed by

item?

Yes

/Write NAME
NUM, PR

/ 

revenue o
- the item.

 -1

Has
the end at

revenue data
been

eached?

Yes

No

177Tte

/ total

/ revenue

( Return
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Appendix IV

Data Plotting Procedure
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Plotting Output of the Prorampg SAS

The plotting portion of the program which plots the data in the C(I,J)
matrix generated by the program is accomplished only if SAS software is
available on the particular computer system used. SAS was developed for
statistical research needs and contains a method by which the computer will
plot data.

The first card (1) in the program introduces the data to the system.
The system knows that any information read before the next semicolon is
reached is data. The second card (2) shows the data is stored on a temp-
orary disk file. The computer then reads the information stored as data.
The input card (3) shows the specific character (A) associated with the
first column of data, (B) with the second column, etc. The label card (4)
gives each variable a specific name. The proc print card (5) prints a
matrix of the data which are to be plotted and is an efficient method of
checking the data after it has been read on and off the temporary disk
storage space. The proc plot procedure (5) signifies that a specific
method of plotting the data will follow.

The first plot card (6) plots average fixed cost, average variable
cost, average total cost, marginal cost, and average revenue as capacity
utilization levels change. The overlay statement is used to place all
data points on one graph. The character in single quotes shows what
character will be printed on the graph to indicate the plotted points
(average fixed cost points are represented by B on the graph, average vari-
able cost by a C, etc.). The second plot card (7) plots the same data points
using periods as data point indicators. Individual curves can then be
drawn on the graph by connecting the periods which locate the specific
cost or revenue curve. The location of the points can be made clear by
reference back to the initial graph using B, C, D, etc., as data point
indicators.

The title card (8) is optional and is used for giving a title to the
graphs produced by the plotting procedures. The program must contain an
ENDJB card (9) which will return the program to a job control language card.

The SAS portion of the program is entered as follows:

Card Number Column Number Input 

1 1-5 DATA;

2 1-12 INFILE TEMP;

3 1-5 INPUT

7 A

9

11
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Card Number Column Number Input 

3 13

15

17-18 F;

4 1-5 LABEL

7-16 A=CAPACITY

18-22 B=AFC

24-28 C=AVC

30-34 D=ATC

36-39 E=MC

41-45 F=AR;

5 1-11 PROC PRINT;

13-22 PROC PLOT;

6 1-10 PLOT

6-12 B*A='B'

14-20 C*A= T C'

22-28 D*A=1 130

30-36 E*A&E'

38-44 F*A='F'

46-54 /OVERLAY;

7 1-4 PLOT

6-12

14-20 C*A='.'

22-28 D*A='. 1

30-36 E*A='.'

38-44 F*A='.1

46-54 /OVERLAY;
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Card Number Column Number Input

8 (optional) 1-31

9 1-6

TITLE COSTS AND REVENUE CURVES;

ENDJB;
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Appendix V

Input Data Format and Deck Card Layout
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Input Data Format

(All input is right hand justified except when LI is used)

Card Number Column Variable Explanation

1

2

3

3

3

3

3

3

3

3

3

1-5 I* P(i) Enter number of models to be run

1-80 T(I) Enter title of the model job to be
run

1-10 N(1) Enter capacity of plant at 100 per-
cent capacity utilization (example
mill in tons per year)

11-13 I N(2) Enter capacity utilization of first
variable cost data set (in percent)

14-15 I N(3) Enter interest rate (in percent)

16-21 I N(4) Enter cost of raw material

22-23 I N(5) Enter number of variable cost data sets

24-26 I N(6) Enter addition to capacity utilization
between variable cost data sets (in
percent)

27 I N(7) 1=YES Generate cost curves
2=NO

28 I N(8) 1=YES Sort variable requirements and total
2=NO

29 I N(9) 1=YES Print input
2=NO

30 I N(10) 1=YES Print fixed cost by item
2=NO

31 I N(11) 1=YES Print variable cost by item
2=NO

32 I N(12) 1=YES Print revenue by item
2=NO

* I represents an integer, therefore no decimal points are allowed in
these numbers.
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Fixed Cost

Card Number Columns Variable Explanation 

4 1-80 FIXED COST Title. Must enter FIXED COST

5 1 F Identification. Must enter F

5 LJ 2-21 NAME Enter name of depreciable fixed cost
item

5 22-30 FOB Enter cost of the item

5 31-35 I NUM Enter number of units of this item
needed

5 36-40 I YRS Enter years of useful life of the
capital item

5 41-45 INST Enter installation as a fraction of
FOB cost

5 46-50 REP Enter fixed repair per year as a fraction
of FOB cost

5 51-60 SAL Enter salvage value at the end of
useful life (dollars)

One card number 5 is needed for each fixed cost item. The number of items can
range from one to whatever number is needed. For explanatory purposes see deck

card layout, p. 49.

Non-depreciable Fixed Costs

(Insurance, taxes, and fixed salaries)

6 1 C Identification. Must enter C

6 LJ 2-21 NAME Enter name of non-depreciable fixed
cost item

6 22-30 COST Enter cost per year

6 31-35 NUM Enter number needed

One card number 6 for each non-depreciable fixed cost item is used. The number
of these cards is also unlimited.

7 1-3 END Must enter END
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Variable Cost

Card Number Columns Variable Explanation

8 1-80 VARIABLE COST Identification. Must enter VARIABLE
COST

9 1 L* Identification. Must enter L

9 LJ 2-21 NAME Enter name of the production stage

10 1 V Identification. Must enter V

10 LJ 2-21 NAME Enter name of the variable

10 22 1,2,3,4, This is used to sort the variable
(optional) or 5 costs and total. If column 26 of

the control card (card 3) has a 1
in it, then this column must have
one of the following numbers:

1. for electricity
2. for labor
3. for repair
4. for natural gas or other fuel
5. for water

10 23-36 NUM Enter number of units of the variable
input needed at the specific level of
capacity

10 37-50 PR Enter cost per unit of the variable
resource

The number of variable cost cards (card 10) for each production stage is
unlimited plus the number of production stages are unlimited. A production
stage card (card 9) is not necessary. However, it may be used to break cost
components in to production stages for analysis. A variable cost data set
is necessary for each level of capacity to be analyzed. (Example: If the
first data set is at 80% capacity (N(2)) and the change in capacity utilization
level is 10 percent (N(6)) then the number of data sets needed would be 3(N(5)).
The data sets for 90 percent and 100 percent capacity utilization would be
placed respectively behind the Total Revenue section.

11 1-3 END Must enter END
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Total Revenue

Card Number Column Variable ,Explanation

12 1-80 TOTAL
REVENUE

Title. Must enter TOTAL REVENUE
(at 100% capacity utilization)

13 1 R Identification. Must enter R

13 LJ 2-21 NAME Enter name of product produced

13 22-36 NUM Enter number of units of the product
produced at 100% capacity utilization

13 37-50 PR Enter price received for each unit of
product produced

Must have a card number 13 for each product produced by the processing plant.
The number of products can range from one to any number.

14 1-3 END Must enter END

Additional data sets for each specified level of capacity utilization must
be developed by the previously discussed method and entered here. These must
be placed in increasing order in terms of capacity utilization (i.e., lowest
first, highest last).
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Appendix VI

Deck Arrangement
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14

3

12

11

7

Deck Card Layout

R• epeat previous procedure from card 2 for each model situation to be run

Repeat cards 8-11 for each additional level of capacity utilization

END of Revenue Data Set

Repeat card 13 for each revenue item

Revenue item Data Card (revenue at 100% capacity utilization)

Revenue Title Card

END of Variable Cost Data Set

Repeat cards 9 and 10 for each production stage in the model situation

Repeat card 10 for each variable cost item within a production stage

Variable Cost Data Card

Production Stage Name (optional)

Variable Cost Title Card

END of Fixed Cost Data Set

Repeat card 6 for each non-depreciable fixed cost item

Non-depreciable Fixed Cost Data Card

,//// R• epeat card 5 for each depreciable fixed cost item

Depreciable Fixed Cost Data Card

Fixed Cost Title Card

Control Card

T• itle of the Model Situation

Number of Model Situations to be run
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Card Set Up With SAS

The processing plant cost estimation system is programmed in Fortran IV
language and the plotting program is developed using SAS (Statistical Analysis
System). SAS is a software package which must be available to the computer
before the program can be used to plot the results.

The card deck arrangement for running on a computer which has the SAS
software package available is:

Job Card

Control Cards

1. // EXEC FORTGCLG

2. //SYSIN DD *

Main Program

Subroutine Decks

1. Subroutine TITLE

2. Subroutine FIX(TFC)

3. Subroutine VAR(TVC)

4. Subroutine NR(TR)

Control Cards

1. i/GO.FTO4F001 DD DSN=&TEMP,DISP=(NEW,PASS),

2. // SPACE=(CYL,(1,1)),UNIT=SYSDA

3. //GO.SYSIN DD

Data Cards (Sets of cards 1-14, Appendix V)

Control Cards

1. 1*

2. // EXEC SAS

3. //TEMP DD DSN=&TEMP, DISP=(OLD, DELETE)

4. //SYSIN DD *

SAS Program

50



Control Cards

1. /*

2. //

The control cards which compile and execute the program are basic
Fortran IV job control language cards. Added to the system of control
cards when the SAS software package is available are cards to (a) read
data generated onto scratch disk space from the Fortran program, (b) use
these data for the SAS program, and (c) delete the data from the scratch
disk space after use.
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Appendix VII

Example Computer Printout
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****PROCESSING PLANT COST ESTIMATION SYSTEM***
cC:NCICS, ST1TISTIC3, aND COCPEPATIVES SERVICE

USA AND -ExAS TECA UNIVERSITY

TPr) PRESS SOLV;NT C.21- Tr'.4SE.7D " IL 1ILL 'ACUEL

C2.0 1.CITY DL:NT ic,POOOTC,!S
r;p1,(ITY UTILIZv7Ir 207
I,J=k;,S7 1)?
'7,CST :AW 10q

vARI%3LT: rp,— A sc7s 8
'G CAPACITY UTLLIZATIrN 1044
COST CL,:'vES 1 1=YcS

S'S 7 V‘M.31.1 REJ.ME,ENTS AN:n 7-27AL I C=Nn
"UT I,P!,iT 1
UT Tr2TAL rIXPD CST 3? ITE 1

Tr,TAL V'tckI4LE Cr:ST 1Tr'A 1
DcPIT T.UT TOTAL REVENUE 3? IT,E71 1

CF
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Fix7o COST

ITE
LAND
CF':!C=
SCALrS
TPur,K lIPAP
SEED F-'J SE
CoEN STr-;A'7,E
CCNVEYflt.:S
CLE;NIV3
4-TRAY SH\KEDS
CCNVEY3RS
OELINTERING c;LOG
CELIN7RS
CI-4AIN HOIST
GUM'diEr6

LINT FLUE SYS 1ST
LINT cOBPING SYS1ST
LINT PICKUP SYS 1ST
LINT CLEA't7RS 1ST
LINT FLUE SYS7.10
LINT PIC.‹UR SYS 2%1
LINT CLEANERS 2N7)
'(TES PICKUP SYS
CCNVEYORS
PALE 1P-SF10 9LOG
BALE PRHSS

CFA IN HOIST
HULL-SEP 5L1G
SAFETY SW.KP.S
HULLER
PURIFYIAG HULLER
OCW3Lc DRUM BEATER
H AND S MACAINE
,4FATS PURTFF°
TAIL INS BEATER
MCTES BEATER
CrrIVEY03S
HULLS i_CWING SYS
HULL STORAGE
MEATS COND ALDG
BOILER
8-HT1H :COKE'
FLAKING .ROLLS
CCNVEYOls.
EXT1,ACTI(N aLDG
SCREI4PS'iSS
BUCKET 77:LPVAT'IR
SFTTLT%-, TANK
FILTED PRESS
PUMP-CONVEYORS
SCLVENT EXT .ILDS
SCLVENT TXT PLANT
OIL STORAGE
MEAL STORA,IE
REPAIR 3LOG
REPAIR lACHTNERY
REPAIR PARTS INV

cflp

C-ST
1)0.)•-1

172.10
77 03

465750.1)

75570.10
13.5")

2(7375.00
18880.00

13.50
14582.00
2000.00

15345.00
2c00.00
1500.30
3000.03

24744.00
2.00.00
13000.30
24744.00
3000.10

c68P0.00
12.?.0

143620.30
2000.00

13.50
8378.00
14993.30
7283.00
13220.00
7373.00
11793.00
7545.03
5395.30
5040.00
10100.31

13.20
13.50

87727.10
173700.00
39500.00
20250.00

13.50
109610./0
9210.01

44003.00
52364.00
70320.00

14.10
705000.00
48000.00

13.20
12.90

30000.00
80000.00

'Al

,5

!ft"JO

1
4

2
5

3600
a
1

16000
72
4
6
20
2
2
7

52

4

1
24000

2

4850
2

9
4
8
4
4

2

2
23400
2003

1
7

4

1
2003

6
1
1
1

2 100
1
2

19000
2400

1.
MILL AANAry-PD M000.
MILL SUPT 28000.
SHIFT SUPV. 26001.
FCRPMAN 25000. 9
SFCRETARP.7S 10000. 5
BUY-SALES 2.5000. 4

BCOKEPED 25000.
TAXES 7461 14
IrSUFANCE 14922.

YS lt,ST 7.ED
41 1.0 7.6C
=,) 1.0 C•02
3 1.45 CiC

25 1.45 C.0
41 0.0 0.12
43 1.31 C.02

23 1.45 0.0
4.) 0.0 C.37
30 1.31 C.0
7') 1.45 0.0
40 0.0 C.02
30 1.31 C.0
15 1.31 0.0
30 0.76 C.0
25 1.31 0.0
25 1.31 C.0
25 1.31 0.0
30 1.31 C.0
25 1.31 C.0
7c 1.31 0.0
30 1.31 0.0
25 1.31 C.0
25 1.31 0.0
40 ).0 0.C2
40 1.31 0.0
15 1.31 C.0
40 J.0 C.02
75 1.31 0.0
30 1.31 C.0
30 1.31 C.0
33 1.31 0.0
30 1.31 0.0
30 1.31 0.0
30 1.31 C.0
20 1.31 C.0
20 1.31 0.0
20 1.31 0.0
40 0.0 0.07
40 3.0 0.02
30 1.31 C.0
30 1.31 C.0
30 1.31 0.0
.75 1.31 C.0
'4.0 0.0 0.07
31 1.31 0.0
25 1.31 0.0
25 1.31 C.1
25 1.31 C.0
25 1.31 0.0
40 0..0 0.02
30 1.45 0.0
30 ).0 C.02
43 0.0 C.02
40 3.0 0.02
10 0.76 C.0
1 0.0 C.0

S\LVAric
VALUE
^flC1."30
2144).)0
1000.10

2)000. ')O
186300.)0
14250.10
3320.00
0920.03

0.0
1888.00

43200.00
0.0
0.0
0.0
0.0
0.3
0.1
0.0
0.0
0.1
0.0
0.1
0.0

61440.00
20000.00

0.0
13095.00

1.0
0.0
0.0
0.0
0.1
1.1
0.0
0.0
0.0

2000.30
61776.00
5400.00
9775.00

0.0
0.0
0.0

5400.30
0.3
0.0
0.0
0.3
0.1

6000.00
70500.00
9600.00

50160.00
6150.00
3000.00

0.0

ANNUAL
ECUIV.
CCSTS
20C.CO
130'77.75
49,33.45
61213.18

112463.56
72990.13
2168C.16
5919.39
57585.16
5410.76

26110.4?
257271.81

2429.64
17749.53
12724.42
1781.42
1526.93

12126.70
33092.5C
3108.1
24253.40
1526.93

14475.30
37419.25
67906.39
1214.82
7975.34
4264.21
29391.47
14473.23
12967.68
14463.42
11559.18
7305.40
2644.C2
1367.51
5445.90

27623.90
3298.8C
21443.56
85129.00
37736.66
51c3.39
3798.80

11:1155.C6
2343.84

11107.43

12453.27
17895.63
3606.54

132796.81
12045.25
30549.30
3741.51
8404.15

88000.38
32999.98
1C799.58

114399.54
247499.81
54c99.97

10999'9.94
27499.52

114999.31
98495.13

TOTAL FIXED COST 2546071.00

COST Cc CONETRUCTICI,J NEW PLANT 14972016.00
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CTST

CC7T.1%sEE0 luy

T7.v.S3, c7 ATT.1!*,

CF ir4ITS
;9400.3:
59400.3.0

COST/UMIT
10.39
5.33

vAPI\BLE CCST
649776.00
297003.00

1.07- fd_ DPCDUCTI3,2 S74GE COST 6794765.00

ncl]DUCTIrN STV;E: (!NLCIOING-ST!",RAT,E
fl. CF UNITS

9.00
COST/UNIT
,-;352.00

VARIA.3LE COST
5716.00

I_Vp‘01; 8.00 4000.03 32000.00
7L7CT'ICI'Y 5-1430.00 0.16 qc04.00

,
DTS 50400.0C 0.25 14850.00

LN"C",z 5c400.'0) 0.24 14256.3C

T5TAL PciDUCTIr'i STtGE COST 127 77.32

NO. 'JP UNITS
3.1,0

COST/UNIT
352.3)

VAPIA:iLE CCST
19056.30

"IC! TY 99.03 144.33 14256.00
? 4,, TS 59400.30 0.25 14P50.00
LC? 4(0 .00 0.35 2970.00

TOTA1 PRODUCTION STAGE COST 51132.00

r270u1TION ST1G.7: 5LINTE INC
,(1. OF UNI-S

:5.30
3.00

COST/UNIT
7248.00
8000.00

VARIABLE CCST
1C8720.00
24000.00

31_7077. ICITY CC 30 1380.00 136620.00
PAI7 PUTS 59400.30 0.53 34452.00
2 1? L30 5,1400.00 0.20 11990.00

TOTAL PPCDUCTTCN STAGE COST 315671.38

21C7IC\ ST7':

NC. r.',F JNITS CCST/UNIT VAFItEiLE COST
.0C 6352.03 39112.00

9.00 7243.00 65232.00
7L=CT:tr.TTY 36.00 3564.00

17100.01 1.33 21434.1c
pac.TS 5400.30 0.39 5'46.00

59400.00 3.33 1702.00

7-11'AL PROOLCTI STAGE' COST 145670.81
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PRCDUCTI -3N STAG: HULLI\IG-SEDARTING
NO. OF JNITS CCST/LNIT VARIABLE CCST

LA,B3R 6.00 724A.00 43428.0C

ELECTRICITY 99.30 216.00 21384 .CC

RT:PAP ?APTS 59400.00 0.47 27918.0C

RE-PAN LA10R 59400.00 3.15 8°10 .CC

TOTAL PRODUCTION STAGE COST 1C1699.88

PRCDUCTION STAGE: AEL CONDITIONING
NO. OF UNITS COST/UNIT VARIABLE COST

LA3OR 2.00 7248.00 21744.00

ELECT0ICITY 99.00 342.0C 33858.00

WATE1 59400.00 0.04 2376.CC

NATURAL GAS 59400.00 1.08 64151.99

R'":PAIR PARTS 59400.30 C.32 19008 .CC

REPAIR LAIR 59430.,10 0.21 12474.CC

TOTAL PRJOUCTION STAGE COST 153f-11.81

0cODJC7I2k! ST - E: PRF-PPESc FX7
O. OF JNITS COST/UNIT VARIABLE COST

LABOR 6.3C 7249.30 42488.00

ELECT.RICITv 99.0C 858.0C 84942.0C

RcPAIq PARTS 59400.00 0.30 17820 .CC

REPAIR LA302 59400.00 0.13 7722 .CC

PFCOUCTI,IN STAGE: EXTRACTION

LA 80.
I-EAO EXTRCTI3N

TOTAL PRODUCTION

NO. OF UNITS
3.3C
1.CO

STAGE COST

CCST/UNTT

5362.30
3cco.03

153971.28

VARIABLE CCST

16086.00
24000.00

ELECTRTCITY 99.30 186.00 18414.00

WATER-SEAGE 59400.00 1.10 5940.00

NATURAL GAS 59400.00 1.26 74843.94

FEXANE 59400.30 0.68 40392.00

REPAIR P,ART3 59400.30 0.35 2C7SC.00

,REPIR LA1OR 59400.00 0.70 111E0.CC

TOTAL PRODUCTION STAGE COST .212345.65

PRODUCTION STAGE: OIL-'4EAL-HULL STOR
NO. OF UNITS COST/UNIT VARIABLE CCST

LA107 9.00 7248.00 65222.0C

ELECTRICITY 99.00 54.0C 5346 .00

REPAIR :3 ARTS 58400.00 0.23 16352.0C

REPAIR LABOR 59400.00 0.17 10098.00

TOTAL PRODUCTION STAGE COST 97027.98

PRODUCTION STA;E: MISCELLANEOUS
OF JNITS CCST/UNIT VARTAPLE COST

LABOP '1AINT.ENANCE 9.00 7248.0C 65232.00

LABOR CLFANIN; 9.30 7,49.00 65232 .CC

LAB •ANALYSIC 59400.00 0.13 5940.00 .
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3;:OKEE7AG7 F77S
7FEIC=
'4S1.,;;CT

77'AL v1=II:-.LE .--OUIDEATS

2E:0!=EvciNT3

;-=717:
'OTlictL GAS PE)UIENTS
A1T.r :=7UP.7.,ENTS

0 ?nt;r7-
91L

C7TTSEF.-3 qL
"TTcSCF.,2 LPJEF:

5940C. )A

--;T1L p..7nucTI,7% STAGE COST

sT r 107R I !'!;_-; CA? I T AL

vARIA(11.: C"S'

327237.c4

76F979.50
173167.56
139S5.32

F315.19

-OTAL 2FvF.%uF 01T 1.3% CAPACITY)

'4uu3F, 3F U'ITTS
6P,706,-,00.00

91177..))
3-E,79 0.)0.J0

44451.0U

P.;ICE/LNIT
J.31

1-+3.70
3,32

11.79

59400.30
7425C.00
52272.00

122325.1

347597.19

4323574.00

4EVENUE
21642384.00
13130674.00
7396776.00
1412652.00

TOTAL 0,EVENU.77 33032624.03

-,;ESuLTS THE ,1CDEL AT 30- CAPACITY

7;-7-4,L 02ST
T.:*TAL VA,I1,1_.7 COST
-1T1L COST
TTT:1_ ,.EVENu7
-.-TAL NET R7vEVUE

RNE1 CC T
vtIlcILI, COST

;/54; ICTAL OCT
v'3 3VE'UE

\.Fr qEVE'aJE

P2'.7UC- Tr\:

CDTL'
IN

SF.:'

2346071.03
0373574.J0
1126.4c.09
11724765.00
-1=4P60.30

v.tPr.t.BL: cm7

*r. OF TIITS
79700.3'3
7c200.03

C,JST/uNIT
10c.39
5.00

vaPILE. COST
8A:63687.00
3300.00

PP.:OuCTIr21 5TA0E COST 9359597.00
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PRODUCTION STAGE: UNLCP.DING-STORAGE
NO. OF UNITS COST/UNIT VARIABLE COST

LABOR 9.00 ti337.0C 75033.00

SE'ASUIAL LA1OR 1.00 4300.00 32000.CC

ELECT7ICITY 79203.30 0.16 12672.00

RFPNIR PARTS 79200.30 0.25 199CC.CC

PFPATR LAOR 79200.00 0.24 19007.39

TOTAL PRODUCTIC1 SAGE COcT 158512.98

PRCDUCTION STtCE: CLEANING
NO. OF UNITS COST/UNIT VARIABLE COST

LABOR 3.00 8337.00 25011.00

ELECTRICITY 132.00 144.00 19008 .CC

REPAIR DARTS 79200.00 3.25 19.900.00

REPAIR L:500 79200.00 0.05 3960.00

TOTAL PRODUCTION STAqE COST 67778.54

PRCOUCTION STAGE: DELINTERING
NO. OF UNITS COST/UNIT

LABOR 15.00 9513.00

FEAD LINT7R4AN 3.00 10500.00

ELECTRICITY 132.00 1380.30

REPAIR DARTS 79200.00 0.51

REPAIR LABOR 79200.00 0.23

TOTAL PRODUCTION STAGE COST

PPCDUCTION STAGE: BALING-qALE STOR
NO. OP UNITS CCST/UNIT

PPPSS LABOR 6.30 9337.00

STORAGE LABOR 9.00 9513.30

ELECTRICITY 132.00 36.00

BAGGING-TIES 22300.00 1.95

REPAIR ?ARTS 79200.00 0.09

REPAIR LA1OR 79200.00 0.03

TOTAL PRODUCTICA STAGE COST

PRCDUrTIC"J STAGE: i'ULLI"!G-SEP:RTING

LA3OR
ELECTRICITY
REPAIR DARTS
REPAIR LA1r7c

O. CF JNITS
.0C

132.00
79/00.00
79200.00

TOTAL PRODUCTION

PRODUCTION STAGE: MEAL CONDITIONING
NO. OF UNITS

LABOR 3.30

ELECTRICITY 132.00
WATER 79200.00

NATURAL GS 79200.0C
REPAIR PARTS 79200.00
REPAIR LA1OP 79/00.00

Cr,ST/UNIT

VARIABLE COST

142695.00
315CO.CC
182160.30
45°36 .CC
15340 .CC

418130.8E

VARIABLE CCST
50022.00
85617.CC
4752.0C
42179.9P
7128.CC
2376.0C

192074.81

V.tRIA8LE Ccci

c51?.00 57078.00
216.00 29512 .CC
0.47 37224.0C
0.15 11390 .CC

STAGE COST 124693.88

COST/UNIT VARIABLE COST
9513.00 28539.00
342.0C 45144.CC
0.34 3168.00

1.09 85535.94
/0.37 25344.0C
0.21 16632.0C

TOTAL P,?CIDUCTION STAGE COST 204362.75
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PRCOUCTI:3N STAGE: PS,7-2RFSS EXT
NC. OF JETS

LABOR 6.0C
ELECTRICITY 132.00
REDArp 2ARTS 79/00.00
REPAP LAO' 79200.30

CCST/UNIT
9513.0C
858.3C
0.30
3.13

VAPIAELE COST
57078.0C
113256.CC
23760.00
10296.0C

TOTAL PRODUCTION STAGE COST 204389.88

PPCDUCTI9N STA.GP: =XTRACTICN
NO. OF JNITS

LABO9 3.00
HEAD EXTRACTICN 3.00
ELECTRICITY 132.00
17-ER-SEINAGE 79200.00
NATURAL GAS 79300.00
HEXANE 79200.00
REPAIR ?APT: 7Q200.00
RE0 AI2 LA30R 79200.00

COST/UNIT
P337.00

10500.00
186. 00
0.13
1.26
0.63
0.35
0.20

vARIAeLE COST
25011.0C
315CO.CC
24552.0C
792C.CC

99791.94
53855.99
27720.CC
15840.CC

TOTAL PRODUC-ION STAGE COST 286190.9

0RODUCTION STA;E: CAL-vF"AL-HULL STOP
NO. OF UNITS

LABOR 9.0C
ELECTRICITY 132.00
REPAIR ,DART 79?00.00
;EPA4IR LA9OR 79700.00

PRcoucTioN STAGE:

LABOR A 1 NITENIANCP
LABCR C LE *.N
LAB INA LY S IS

PRO( 3F Fc-:"---S
c.,Fc T
I!' SUR -`4NCE

4.4 FCELLA.NEOJS

COST!UNIT
9513.30

54.00
0.29
0.17

vAPIAeLE COST
85617.00
7128.00
22176.0C
13464.00

TOTAL PRODUCTICN STAGE COST 128384.88

NO. OF UNITS
9.30
9.0C

72)0. CC

79200.J0
79300.00
79700.CC

COST/UNIT VARIABLE COST
513.00 P5617.00

9913.30 8.5617.CC
3.10 7920.00
1.00 792CC.CC
1.29 99000.00
C.1.8 69695.94

TOTAL P1,1Dt;CTICN STAGE COST 427049.38

INTFREST ON CJFRATING CAPITAL 1128122.00

TOTAL VARIABLE COST 17409355.0C

TOTAL VARIABLE RFOUIRE4F.NTS

ELECTRICITY REQUIRF,1ENTS 437183.94
LAP3R DEC,UIREYFNTS 1004854.50

RE,)UIRcAcNTs 231263.53
N!ATuRAL SAS Qc=-)UIE-,T 115327.89

..7-3UTP=,1ENTrz. 11087.99
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QESULTS 2F TwP OflEL AT 40 CAPACITY

TCTAL FIXED COST
ICTAL VARIALE COST
TOTAL COS'
TCTAL REVENUE
TOTAL NET REVENUE

4VE2'1GP FIXE-) COST
AVERAGP vARIasLE COST
AVERAGE TOTAL :71ST
AVET6OE RE4ENUE
AVE. ;E NET REVE'1UF

2546071.00
12409355.00
14955426.00
15633048.00
677522.00

32.15
156.69
133.83
107.39
.R.56

'1AP .7,INAL COST 156.05

COST

PFCCUCTI3N ST‘GP: CCTTONS7ED 3UY

COTTONSEED
TRANSPORTATION IN

f,!cl. OF UNITS
55000.CC
9q300.00

COST/UNIT

109.3c
5.00

VARIABLE COST
10829609.00

4550CC.CC

TOTAL PRODUCTION ST1SE COST 11324609.CC

2RCDUCTION STA3E: UNLaAOING-STORA3E

LABOR

SEASUIAL LABOR
ELECTRICITY
RFPAI ?API'S
-7EPAIR

NO. JP UNITS
0.00
3.00

q9000.00
99000.00
99000.00

COST/UNIT VARIABLE CCST

'0719.00 96471.0C

4000.00 32000.00

3. 1 6 15R4C.CC
11.25 2475C.CC
0.24 23759.99

TOTAL PczoDucTin.1 STAGE COST 192920.88

PRCOUCTION STAGE: CLEANING
NO. OF UNITS COST/UNIT

LABOR 3.0C 1C719.00

ELECTRICITY 165.00 144.00

REPAIR PARTS 99000.00 0.25

REPAIR LABOR 99000.00 0.05

VARIABLE COST
32157.0C
.23760.CC
24750.CC
495C.CC

TOTAL PRODUCTION STAGE COST 85616.94

PRCOUCTION STAGE: DELINTERING
NO. OF UNITS COST/UNIT

LABOR 15.00 12231.00

FEAD LINTERMAN 3.00 13500.00

ELECTRICITY 165.00 1380.00

REPAIR oARTS 99000.00 0.59

REPAIR LAROR 99000.00 0.20

VARIABLE COST
123465.00
40500 .CC
2277CO.CC
5742C .CC
19800.00

TOTAL PRODUCTION STV:= COST 528384.98
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PRCOUCTTON STAGE: 5ALING-BALE STOR

PQESS LNECR
STORAGE LABOR
ELECTRICITY
EAGGING-TIES

REPIR DARTS
REPAIR LAEOR

NO. OF UNITS
6.00
9.00

165.00
28500.0C
99000.00
99000.30

COST/UNIT
10719.00
12231.00

36.00
1.95
0.09
0.03

TOT\L 0R3DUCTInA STA,GE COST

ppf:7)uCTIJN SrAGE: HULLIN5-SE2TIW;

ELECT-z.ICI-Y
REPATP, ?ARTS

L-"-C1R

2RCDUCTI:% STAGE:

LABOR
ELECTRICITY
WATEQ
NATURAL
REPAIR DARTS
;Fc-\IR LArloR

/ NO. r?F" 'WITS
5.CC

165.30

99000.30

CCST/UNIT
12231.0C
71.00
0.47

3.1 5

VAPTABLE CCST
64314.00
11007S.00
5940.00
527'4.98
9q1C.CC
2970.0C

744937.81

VARIV9LE COST
73386 .CC
3564C .CC
4653G .CC
14850.CC

TOTAL P400UCTIU1 STAGE COST 170405.3E

mE:L C0'InITIONP10

PPCnur'IC; ST%GE: PRE-PFF=SS FX

L BC
ELEC TRI CITY
EPiDARTS

R7P AP LA ,!3P,

aRCDUCTION STAGE: EXACTICN

LABOR
HEA -) EXT0 AC7TrN
;LECTRICITY
wATER-SEv4AGF
NATT?AL 3tS
HEXANE
,EpAIR .3TS
REPAIR LT-:"

NO. OF UNITS
3.00

165.00
99000.00
99000.00
99000.00
99000.00

COST/UNIT
12231.00
342.00
0.04
1.08
0.3?

TnTtt_ PPODUCTION STAE COST

NO. OF UNITS
6.00

165.00
99000.00
99000.00

COST/uNIT
12231.0C

850.0e
0.1 C
0.1 3

VARIABLE COST
36693.00
56430.0C
3960.00

106919.94
31680.00
209.00

256472.75

VARIABLE COST
73386 .CC
141570 .CC
29699.99
12870.00

TOT‘L c'ODUCTION STAGE COST 257525.88

NO. OF UNITS
3.00
3.00

165.00
99000.00
99000.00
99000.00
99000.00
99000.00

CGST/LNIT
10719.00
13500.00

196.00
0.10
1.26
3.69
0.35
0.20

VARIABLE COST
32157.0C
40500.CC
30690.0C
9900 .CC

124739.8E
67319.94
34650.0C
19800.00

TOTAL DoODUCTICN STAGE COST 359756.63

PRCDUCTI -0N STAGE: rIL-vEAL-HULL sTnR

LP3OR
ELECTRICITY
P=PAIR ?AQTS
REPAIR LABOR

NO. OF UNITS
9.00

165.00
99000.00
99000.00

COST/UNIT
12231.00

54.00
0.28
0.17

VARIABLE COST
110079.0C
891C .CC
277?0.00
16829.99

TOTAL PoODUCTION STAGE COST 163538.86
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PRODUCTION STAGE: mTSCELLANEOUS
%O. OF UNITS

LAPOR 4 1IN-.FNANCE 9.00
LABOR CLEANIYG 9.0C
LA3 ANALYSIS 99000.00
EFOKP3 -,E FEE c)C0.00
OFFICE 99000.CO
INSURANCE 99300.00

COST/UNIT
12231.00
12231.00

0.10
1.00
1.25
0-8,9

TOTAL PRODUCTIrN cTAGP COST

INTEREST ON rPPRATING C4PIT4L

T1TAL vARIABL: COST

T?TAL VARIABLE REQUIRE'AENTS

ELFC'RICFY RF)UIPEmFNTS 546479.94
LABOR RE:(UTREqENTS 1279994.00
RFPAIR RE:NJIRF,ViNTs 789079.50
NATURAL GAS QEDUIPE-ETS 231659.31
w4TE,1 ,;EQUITMENTS 13959.99

RESULTS OF THE MnnEL 4- 50 CAPACITY

TOTAL PIXED COST 7546071.0)
TOTAL VARIABLE COST 1 55369/0.00
TCTAL COST 18092976.00
TOTAL REVNUE 19541312.00
TOTAL NET REVENUE 1458336.00

• AvER6GE FIXET) COST
AVER10E VARIAE!LE COST
4vER6GE TOTAL COST
AvFR6',E REVENUE
AVERAGE NET EVENUE

mAR3INAL COST

VARIABLc COST

PRODUCTION S'".GE: C7".r)NSFED qUY

COTTCNSEED
TRANSPORTATInN IN

25.72
156.94
192.66
197.39
14.73

157.96

NO. OF 'JNITS
118800.00
11,3300.00

COST/UNIT
109.39
5.00

TOTAL PRODUCTION STAGE COST

PRODUCTION STAGE: UNL2ADP!G-STC04.-,E

LABOR
SEASCNAL LABOR
ELECTRICI-Y
RFP“R P4RTS
RPAIR LABOR

NO. UNITS
9.10
12.00

113300.10
119300.00
118900.00

TOTAL PRODUCTIC"I

COST/UNIT
123C7.00
4C00.00

0.16
0.75
C.24

VARIABLE COST
11007c.00
110079 .CC

goCC.CC
991CC.CC
123750 .CC
87119.94

5.35927.38

1412446 .CC

15536920.0C

vAPTABLE COST
12555531. CC

5S4OCO.CC

13589521 .CC

VARIAELE COST
110763.00
4alcc.cc
Icnc7.sc
297CC.CC
22511.95

STAGE COST 235992.88
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PRODUCTION STAGE: CLEANING
NO. OF UNITS COST/UNIT VARIABLE CCST

LABOR 3.00 12300.00 169CC.00

ELECTRICITY 199.00 144.30 28512.00

EPIRDARTS 118800.30 0.25 257CO.CC

REPAIR LA1OR 118900.00 0.05 5940 .CC

TOTAL PRODUCTION STAGE COST

DRCOUCTI3N STAGE: DELIN!TqPING
NO. OF JNITS

LABOR 15.00

1-EAD LINTERqtN 3.00
ELECTRICITY 1 =19.00
REPAID DARTS 118300.00

REDT° LACR 118800.00

TOTAL PRODUCTION

COST/UNIT

101051.54

VARIABLE COST

14343.00 2i0'45 .CC
15500.00 465CO.CC
1380.00 27324C.CC

0.59 68903.94
0.20 23760.00

STAGE COST 623048.88

PRCOUCTI:N ST/!GE: BALINIG-BALE STOR
NO. OF JNITS CCST/UNIT VARIABLE CCST

PRESS LABOR 5.00 123C7.00 73942.0C

STORAGE LABnR q.00 14C43.00 126387.CC

ELECTRICITY 198.00 36.00 7128.00

BAGGI,IG-TIFS 34200.00 1.85 63265.58

REPAID DAD IS 113800.00 0.09 10692.0C

REPAIR LACR 119900.00 3.13 3564.CC

TOTAL PROOUCTION STAGE COST 284882.81

)N t'ULL1',;(;-SED1',RTING
cF UNITS COST/UNIT VARIABLE CCST

LA'30R 6.00 14343.00 84258 .CC
ELECT?ICI'Y 113.00 216.00 42768.CC
RE0A!c DARTS 118800.00 0.47 55836 .CC
REPAIR LA -SOP. 119100.00 0.15 1782C.CC

TOTAL PDODUCTION STAGE CCST

?RCDUCTION STAGE: 1E,',L C0N9ITIONING
NO. OF JNITS

LABOR 3.00
ELECTRICITY 198.00
V1ATER 118300.0C
NATURAL GAS 119q00.00
RFDAIR DAQTS 119900.00
REPAIR LA.-0R 118900.00

PRODUCTION STAGE: PDE-D0cSS cXT

200581.36

COST/UNIT VARIABLE CCST
14043.00 42125.0C
342.00 67716 .CC
0.04 4752.0C
1.08 128303.14
0.32 38016.0C
0.21 24C48 .CC

TOTAL PODUCTICN STAGE CCST

NO. OF UNITS COST/UNIT

305864.75

VARIABLE CCST
LABOR 5.00 14043.30 84258.00
ELECTRICITY 198.00 858.0C 169384.CC
REPAIR PARTS 118930.00 0.30 35635.59
REPAIR LAiOR 118300.00 0.13 15444 .CC

TOTAL PRODUCTION STAGE COST 305225.88
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PRr,DUCTION S7AGE: EXTPACTICN
NO. OF UNITS COST/UNIT VARIABLE COST

LABOR 3.00 123C7.30 36921.0C

fwEAD EXT3ACTICN 3.00 15500.00 465CO.CC

ELFCTRICITY 198.00 136.00 36828 .CC

.AT 118800.00 0.10 11879.99

NATUR AL GAS 118;100.00 1.26 145697.88

118800.00 n.69 80783.94

RFPAI PAPTS 11E1'300.00 C.15 41575.99

REPAIR LA3OR 11 1900.00 J:20 2376C .CC

TOTAL PRODUCTION STAGE COST 427940.63

PRCDUCTIf7N STAGE: CIL-AFAL-HULL STCR

LABOR
ELECTRICITY
REPAIR PARTS
REPAIR LABOR

PPCDUCTI0N STtGE: mISCr-:LLANEOUS

LABOR vAP!TFmANCE
L490 CLEANING
LAB ANALYSIS
BROKERAGE FEES
OFFIcc
INSURANCE

NO. OF UNITS
9.00

198.00
118900.00
118900.00

COST/UNIT
14043.10

54.00
C.29
0.17

VARIABLE COST
126387 .CC
10692.0C
33264.00
20195.99

TOTAL PRODUCTION STAGE COST 190538.8E

NO. OF UNITS
9.00
9.0C

1131')0.00
113900.00
1100.30
118A00.00

COST/UNIT
14043.30
14043.00

o.lo
_.00
1.75
0.89

VARIABLE CCST
126327.00
1263B7.0C
11379.9c

119C0.CC
14escc.cc
1C4543.94

TOTAL PRODUCTION STAGE COST 636497.9P

INTEREST ON CDEPATING CAPITAL 1690119.CC

TOTAL VARIABLE COST 19591312.0C

TOTAL VARIA3LE REOUIREMENTS

ELECTPIC!TY RE)UIREmENTS

LAPOR
RFPNIR ,,ZE';UIREAENTS
NAT(PL :,AS REQUIREMENTS
WATER R0UIRE4ENTS

‘,55775.94
14817641.30
346A95.50
'77991.31
16631.19

RESULTS OF 7,1E mOCEL 4T 60r, C,t'AC!TY

TCT1L FIXED COST
TCTAL VARIABLE COST

TCTAL COST
TOTAL REVENUE
TOTAL NET REVENUE

AVFRAGE FIXED COST
AVERAGE VARIABLE COST

AVFRAGF TOTAL COST
AVERAGE REVFNUF
AVERtGE NET REVENUE

MAR3INAL
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2546071.00
185c1312.00
21137376.00
73449563.01
2312192.00

21.43
116.43
177.92
197.39
1).46



VARIABLE COST

PRCDUCTION STAGE: C7TT0NSEED '1UY

CrTTIMSE
TRANSPORTATICIN IN

O. OF JNITS
118600.00
138i00.00

CCST/UNIT
10c.39
5.00

TOTAL PPODUCTICN STAGE COST

VARIABLE CCST
15161453.00
88310C.00

15254482.00

PRCDUCTI3N ST13E:

Le=BC:
SEASCNAL LN30R

UNLCA:IING-STORAE
3c 1.1NITS
9.)0
12.00

CCST/UNIT
14888.3C
4000.03

vARTA9LE COST
122201.00
480CC.CC

ELECTRICITY 13P600.00 0.15 22175.98

PEPAT= DRTS 139500.00 0.25 34650.00

LA-3OR 138600.00 0.24 2"2762.98

TOTAL P3DUCTION STAGE COST 270290.88

PRCDUCTI(?% STAGE: CLEANING
NO. OF UNITS COST/UNIT

LABOR 3.00 14689.00
ELECT7ICITY 731.00 144.0C
REPAIT, PARTS 138630.00 3.25
REPAIR LABOR 138600.00 3.05

TOTAL PRODUCTION STAGE COST

PRCDUCTION DELINTERINe;
O. OF UNITS COST/UNIT

LABOR 15.00 16781.03
HEAD LINTER4AN 3.00 18500.00
ELECTRICITY 231.30 1330.00
REPAIR DARTS 138600.00 3.58
REPAIR LABOR 138600.00 0.20

TOTAL P''ODUCTION STAGE COST

VARIABLE CCST
44067 .CC
33264.0C
=“,50.0C
6930 .CC

118910.84

VARIABLE CCST
251415.00
555CC.CC

31878C .CC
80387.84
2772C. CC

733802.88

PRODUCTION STAGE: BALING-BALE STOR
NO. OF UNITS CCST/UNIT VARIABLE CCST

PRESS LABOR 6.00 14639.00 88134.00

STORAGE LA8nR Q.00 16761.00 150849.00
ELECTRICITY 731.00 36.00 8316 .CC

BAGGING-TIES 39Q00.00 1.89 73814.84

REPAIR ?ARTS 138690.00 0.0 12474.0C

REPAIR LA -;OR 138600.00 3.03 4158.0C

TOTAL PPT1UCTION STAGE COST 337745.81
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PRCDUCTI(..% STAE: HULLING-SE")4RTI1G
NO. OF 'AILS CCST/UNIT VARIABLE CCST

LABOR 6.30 16674.30 1C0044 .0C
ELECTRICITY 211.00 216.00 49896.00
REPAIR PARTS 138600.00 0.47 65141.99
REPAIR LABOR 138610.00 3.15 20790 .CC

TOTAL PRODUCTION STAGE COST 235871.88

PRODUCTION STAGE: MEAL CON9ITIONINr,
NO. OF UNITS COST/UNIT VARIABLE COST

LABOR 3.30 16761.00 50293.00
ELECTRICITY 231.00 342.00 79002.0C
tNAT",, R 138600.00 0.94 5544.00
NATURAL GAS 138600.00 1.08 149687.54
REPAIR )ARTS 138600.00 0.37 44352.0C
REPAIR LA3CR 138600.00 0.21 29106.00

TOTAL PRODUCTION STAGE CCST 357974.75

PRODUCTION STAGE: PrzE-DoESS ExT

NO. OF UNITS COST/UNIT VARIABLE COST
LABOR 6.00 16761.00 100566.00
ELECTRICITY 231.00 E5R.00 1C8158.00
REPAIR PARTS 138600.30 0.33 41575.99
REPAIR LA9OR 138600.00 0.13 18018.00

TOTAL PRODUCTION STAGE COST 358361.88

PRODUCTION STAGE: EXTRACTION
NO. OF UNITS COST/UNIT VARIABLE COST

LABOR 3.30 1463c.,)C 44067.00
HEAD EXTRACTION 3.00 18500.00 5550C. CC
ELECTRICITY 231.00 156.00 42966.00
wATFR-SEWAGE 138600.00 3.10 13859.55
NATURAL GAS 138600.00 1.26 174635.88
FEXANE 118600.00 0.63 94247.94
REPAIR PARTS 138600.00 0.35 4P505.99
REPAIP LAOR 13960).00 0.20 27720.0C

TOTAL PRODUCTION STAGE COST 501506.63

PRCOUCTI;]N STAGE: nIL-mEAL-HULL STOR
NO. OF UNITS COST/UNIT VARIABLE CCST

LABOR 9.00 16761.00 150849.00
ELECTRICITY 231.00 54.0C 12474.00
REPAIR PARTS 138600.00 0.29 38807.95
REPAIR LABOR 138600.00 3.17 23561.55

TOTAL 0RODUCTION STAGE COST 225692.89

PRODUCTION STAGE: AISCcLLANEOUS
NO. OF UNITS CCST/UNIT VARIABLE CCST

LABOR MAINTEN:NU: 9.00 16761.00 150849.00
LABOR r:LEANING 9.00, 16761.01 150945.CC
LAB ANALYSTS 138600.00 0.10 13959.95
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Ec:OKEzA,E FS
OFF 1C3
INSURANCE

139600.30
138'100.00
138600.00

TOTAL PRODUCTION STAC,E COST

INTEREST JA OPERATING CAPITAL

TOTAL VARIABLE COST

TOTAL VARIABLE REQUIREmPNTS

ELECTRICITY 23QUtEMENTS
LAB 1]Q 2 EOUNE1ENTF
REPAIR P.C.,:UIREAENTS
NATUQNL GAS cEInzAE'iTS
tf.ATE QEQUI0EmE\ITS

765071.94
1760779.30
404711.50
324323.31
1q4C3.39

RESULTS OF THE 100EL AT 704 CAPACITY

TOTAL FIXE0 COST
TOTAL VARIAPLE COST
TCTAL COST
TOTAL REVENUE
TOTAL NET REVENUE

AVPqAGF FIXE1 COST
AVPR4GE V4PIA.3LE C7.ST
AVERAGE TOTAL COST

AVERA:',E REVENUE
AVERAGE NET REVENUE.

1c46071.00
21718032.00
74264096.03
27357824.03
3093778.00

13-3'7
156.73
175.07
1?7.39
7.2.22

YARGINAL COST 157.c2

VAPIA,ILE COST

DRriDuOTVON 31Y3E: COTTONSEED lUY

COTTrNSEfl
TFANSPC,ITATI1N IN

NO. OF UNITS
158400.00
158400.00

COST/UNIT
109.39
5.00

1336CC.CC
17325C.00
121967.q4

749375.28

l97457 .CC

21719032.CC

VARIABLE CCST

17327160.0C
752000.00

TOTAL PRODUCTION STAGE COST 19119360.00

PRCOUCTION ST,J;E: UNLOADING-STORAP

LABOR
SEASONAL L19r
ELECT'! CITY
, r7P1IR PARTS
REPAIR LABOQ

NO. OF UNITS
9.30
12.00

158400.00
158400.00
158400.0C

COST/UNIT VAPIAFLE COST

1f-674.0C 150066.00

4000.00 480GC.CC

0.16 25343.55

0.25 356CC.CC

0.74 38015.55

TOTAL Pq0DUCTION STAGE COST 301025.88
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PRODUCTION STAGE: CLEANING
NO. OF UNITS COST/UNIT VARIA8LE COST

LABOR 3.00 16674.00 50022.00

ELECTRICITY 264.00 144.00 33016 .CC

REPAIR PARTS 158400.00 1.25 39600.0C

EPIR LAROR 158400.0C 3.05 7920.00

TOTAL PRODUCTION STAGE COST 135557.54

PRODUCTION STAGE: nLINTPRING
NC. OF UNITS

LABOR 15.00

HF,%0 LINTERMAN 3.00

ELECTRICITY 764.30

REPAIR DARTS 158400.30

REPAIR LABOR 152400.00

TOTAL PRODUCTION

PRODUCTION STAGE: cIALING-BALE STO0
NO. OF UNITS

PRESS LABOR 6.00

STORAGE LABOR 9.00

ELECTRICITY 264.00

BAGGING-TIES 45600.00

REPAIR PARTS 158400.00

REPAIR LABOR 158400.00

TOTAL PROMJCTION

PRCDUCTI5'1

COST/UNIT
19026.00
'1000.00
1380.30

0.59
0.20

STAGE COST

VARIABLE COST
295390.00
63000.CC
364320.0C
51P71 .94
31A8C.00

936261.83

COST/UNIT VARIABLE COST

16674.00 100044.00

19025.00 171214.00

36.30 C904.0C

1.35 84359.94

0.0s 1425.5.qS

0.03 452 .CC

STAGE COST 384149.31

LAaty-;
"1,7, 7F UNITS

6.00

C)TfuNIT

1902b. JO
VAPIAPLE CCS7
114156.0C

ELECTQTCITY 264.00 216.3C 8O24 .CC

REPAIR ?ARTS 15800.30 0.47 74447.c4

REPAIR LAOR 158400.00 3.15 23760.0C

-0TL PPODUCTIrN STAGE COST 269337.38

PRCOUCTION Sfl;E: "EAL CONDITIONING
NC. OF UNITS CCST/UNIT vAP[A2LE COST

LABOR 3.00 19026.00 57078.00

ELECTRICI-Y 264.00 342.03 90222.0C

WATER 158400.00 0.04 6336.0C

NATUPAL SAS 158400.00 1.09 171071.94 •

REPAIR DARTS 158400.00 0.37 0683 .(lc

REPAIR LA3OR 158400.00 3.21 33264.0C

To,AL PRODUCTION STAG; C05 4C8725.75

PRODUCTION STAGE: PRE-PRESS ExT
NO. OF UNITS CGST/UNIT VARIABLE COST

LA3OR 6.0C 19026.0C 114156.00

ELFCTRI CITY 264.00 852.00 226512 .CC

REPAIR PARTS 158400.00 0.30 47519.9S

REPAID LABOR 158400.00 0.13 20592 .CC

TOTAL PRODUCTION STAGE COST 408775.83
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PRCDUCTION STG=: EX-RAC-ICN
NO. OF UNITS COST/UNIT

LABOR 3.00 16674.30

HEAD =XT?ACTICN 3.00 21000.30
ELECTzICITY• 264.00 196.00
AT=?-EWASE 152400.30 3.10

NATURAL GAS 158400.00 1.26
1-8.“NE 158400.30 0.68
RF.?“R AQ T S 158400.00 0.35
REPAIR LA300 158400..)0 0.20

VAPIA8LE COST
50022.00
63100.00
49104.00
15935.55
199583.88
107711.54
55439.55
31680.00

TOTAL 0Q00UCTION STAGE COST 572391.63

PRODUCTION ST\GE: OIL-mEAL-HULL STCR
NO. OF UNITS CCST/tAIT VARIABLE COST

LABOR 9.00 10C26.30 171234.00
PLF_cTICITY 264.00 54.0C 14256 .CC
RFPAIR PARTS 158400.00 0.28 44351.9C
REPAIR LAF)OR 158400.00 0.17 26c27.55

TOTAL PRODUCTICN STAGE COST 256769.98

RFCDUCTI.:N vISCELLANEOUS
NC. OF UNITS COST/UNIT

LABCR vAINITFNANCE Q.00 1C26. 30
LA°CR CLEANI'v; 0.00 1CO2f--00
L,"49 •l'IALYSTS 159400.00 3.10
8FOKERAGE PES 158400.30 1.00

OFFICE 15E400.00 1.25
INSUPANCE 15P400.00 0.5

vAPIPLE COST
171224.00
171234 .CC
15835 .9C

15g400.00
191000.00
139351.54

TnTaL PRgDUCTICN STAGE COST 854099.89

INTEREST ON 67PERATING CAPITAL 2254600.00

T9TAL VARIABLE COST 24800608.0C

TOTAL VARIABLE RCUIREmENTS

ELECTRICITY REQUIREMENTS 374367.94

LABOR REQUIREMENTS 1993704.00
REPAIR REQUIEMENTS 462527.50
NATUQAL GAS REQUIPEmFmTS 370655.11
wAT=R Rc7,UI2.EmNTS 22195.9?

PE- SULTS OF THE mc,nEL AT 90?*; CAPACITY

TFTAL =TXED flST /546C71.00
TCTiNL v1RIALE COST 24.300603.00
TOTAL COST 27346672.00
TCT.. EVENUE 31266006.0)
TCTAL NET REVENUE 1919424.00

AVE=z5GE FIXED COST 16.07
AVE4GE" NitRINBLP COST 156.57
AVERAGE TOTAL COST 172.64
AVEc!tIF 7, EVENW: 197.30

V=T PFVFNUc 24.74

'4APITNAL COST 155.6Q
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VtRI13LE COST

PQCDUCTI3N STAGE: CiTTCNSEED ,1UY

COTTCNSEED
TRANSPORTATION IN

pqcoucTI ,71N STAGg:

LA3DR
SEASC":AL LAB('R

ELECT=ICITY

REPAIR PARTS
PFPLtIg Lf-'1OR

NO. OF UNITS

175200.0C
17'1,00.0-0

CCST/UNIT
109.3;
5.00

VARIABLE COST

19493296.0C

8S1OCC.CC

TOTAL PRODUCTION STAGE COST 20384288.00

NC. OF :JNIT'S COST/UNIT VARTA9LE COST

c.00 19C56.)0 17104.00

15.00 4000.30 60000.0C

17B200.00 C.I6 25511.'19

17701.00 :J.25 4455C.CC

1782_10.00 C.24 L2767.99

TOT:L PRODUCTION STAGE COST 347333.98

PRCOUCTP-)N STAGE: CLEANING
NO. OF UNITS

LA3CR
3.00

ELECTICITY 297.C.0

REPAIR PARTS 179230.00

REPAIR L:BOR
179230.)0

COST/UNIT

19C56. 0C
1 44.00
0.25
3.05

VARIABLE COST

57168.00
2768 .CC

44550.00
8c1C.CC

TOTAL PRJDUCTION STAGE COST 153395.94

PRODUCTION STAGE: OELrNTERING
NO. OF UNITS COST/UNIT VARIABLE COST

LABCR 15.00 21744.00 32616C.0C

F.FAO LINTERAAN 3.00 24CC).00 72000 .0C

ELECTRICITY '97.00 1330.3C 4CC860.CC

REPAIRDRTS 171,00.)0 0.58 ICTIA55.94

REPAIR LABOR 178230.00 3.20 35640.0C

TOTAL P07)OUCTI9N STAGE COST . c47015.85

PRODUCTION STAGE: AL INC-BALE STCR
NO. OF UNITS

PRESS LABOR
6.00

STORAGE LABOR
4,1.00

ELECTRICITY /g7.00

BAGGING-TIES 51300.0C

REPAIR 04RTS 17,1200.00

REPAIR LA9OR 179200.00
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COcT/UNTT VARIABLE CCST

19C56.30 114336.0C

21744.00 195656.0C

36.00 10692.00

1.35 c4904.94

0.0c 16037.cS

0.J3 5346 .CC

7n7AL PRODUCTION STAG7- COST 437012.81



PRC.)uCTI:A HULLIN*3-SEPARTI1r,
Vp. OF JNITS CCST/UNIT VARIABLE COSTLABOR 6.0C 21'44.3C 130464.CCElECTRiCITY 297.00 216.00 64152.0CREDArp DARTS
17?200.00 0.47 93753.'34REPAIR LA3C0 17a,03.0c C.15 26729.99

TOTAL PRODUCTICN STAGE COST 305099.88

PRODUCTION STAGE: mEAL CONDITIONING
NO. OF UNITS

,J

COST/UNIT VARIABLE COSTLAdOR 3.0C 21744.30 65232.00ELECTRICITY /97.00 342.00 1C1574.CCWATER 175200.00 C.14 7125.00NATURAL GAS 179200.00 1.39 192455.94REPAIR PARTS 178200..)0 0.32 57024.0CREPAIR LABOR 175200.30 0.21 37422 .CC

TOTAL PRODUCTION STAGE COST 460935.75

PRCDUCTION STAGE: PRE-PRESS EXT

NO. OF UNITS COST! UNIT vAQTAeLE COSTLABOR 6.00 21744.00 130464.0CELECTRICITY 297.00 855.00 284P26 .CCREPAID P ,IRTS 178200.00 0.30 53459.99REPAIR LABOR 1782)0.30 0.13 23166. CC

PRODUCTION STAGE:

TOTAL 0R7DLCTION

EXTRACTION
NO. OF UNITS

STAGE COST

COST/UNIT

461915.39

VARIABLE COSTLABOR 3.00 19C56.00 57169.0Ci-EAD EXTRACTION 3.00 24000.00 72)00.0CELECTRICITY /97.0C 196.00 55242.0CwATcR-S=WAGE 178200.00 0.10 17519.9CNATURAL Gas 173200.30 1.26 224531.81HEXANE 173200.30 0.69 121175.94REPAIR PARTS 178200.00 0.3 5 62269.99REPAIR LABOR 175200.00 0.20 35640 .CC

TOTAL PRODUCTION STAGE COST 645947.56

PRODUCTION OIL-mEAL-HULL STCR
NO. OF UNITS CCST/ONIT

LABOR 9.00 21744.00
ELECTRICITY 297.00 54.00
REPAIR DARTS 179200.00 0.28
REPAIR LABOR 175200.00 0.1 7

PRrDUCTION STAGE: MTSCcLLANEOUS

VARIABLE COST
195696 .CC
16038 .CC
49995.99
30293.99

TOTAL PRODUCTION STAGE COST 291923.58

NO. IF UNITS CCST/LNIT VARIABLE CCSTLABCR. 4AINTFNANUi 9.00 21744.00 195C6.00LABOR CLEANING 9.00 21744.00 195696 .GCLAB ANALYSIS 175230.0C 0.10 179.19.99
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EFOKERA3E 'EFS

CFI CE
INSURANCE

178200:00
173?00.00
17220).00

1.10
1.25
0.3A

TOTL "COUCTICN ST.-1E COST

INTEREST Cl C)ERATING CAPITAL

TOTAL VARI‘BLE COST

T3TAL VARIABLE REQUIPEMFNTS

ELECTRICITY REOUIRE'4ENTS

LABCR REUIREMENTS

REPAIR REQUIREMENTS

NATURAL GAS REC/UIRE"ENTS

WATER 2 EQUI7'Ar*,T''

933663.34
2275944.00
520343.50
416587.75
. 24547.99

RESULTS CE THE mr..OEL AT 304 CAPACITY

TOTAL PIXED COST 2546071.00
TCTAL VARIA9LF COST 27541552.00

TCTAL COST 30467616.00

TCTAL REV;:_NUE 35174352.00

TCTAL NET REVENUE 4686736.00

AVERAGE cIXE1 COST 14.20

AVERP17 VAQILP COST 155.80

AVE3 AGE -1.7TAL COST 171.09

AVERAC=E Rf7VENUE
AVER .'0F %FT REVENUE 26.30

"JAR G Pia L COST 153.63

72

1782CC.CC
222750 .CC
156815.54

566077.88

294C141.0C

27541552 .CC



VARTARI:- COST

PPCDUCTIJN STE: COTTnNSFFD qUY

CCTICNSEEr)
TRANSPCRTATION IN

NO. 'c JNITS
198000.0C
198000.00

COST/UNIT
109.39
5.30

TOTAL PRODUCTION STAGE COST

VARIA2LE CCST
21659216.0C

990000.CC

22645216 .CC

PFCOUCTrCm STAGE: U11 3AOINcl-STOD4GE
NO. OF JNITS COST/UNIT VARIAELE CCST

LABOR 9.10 20644.00 185796.0C
SEASCNAL LA90 15.00 4C00.00 601CC.3C
ELEC'RICITY 193100.01 31479 .cg
REPAIR PARTS 118000.00 J.25 49500.CC
REPAIR LAEOR 193100.30 0.,4 47519.9c

TOTAL PRODUCTION STAGE COST 374495.83

PRCOUC7TON STAGE:

LABOR

CLEA'!ING
NO. OF JNITS

3.CC
COST/LNIT

20644.00
/ARIAELE CCST

61932.0C
ELECTRICITY 130.00 144.00 47520.0C
REPAIR Pt,'TS 198000.00 0.25 49500. CC
REPAIR LA3OR 198030.00 0.1s 9SC0.0C

TOTAL PRODUCTICN STAGE COST 169951.94

PRODUCTION STAGF:: DcLINTcRING
NO. iF JNITS COST/UNIT VARIA9LE COST

LAOR 15.00 23556..00 ?5,734C .0C
1-E.49 LINTE:v.AN 3.CC 26C00.00 79000.00
ELECT?ICITY 330.30 13R0.30 4 400.00
REPAIR PARTS 198000.)0 0.59 114339.94
REPAP 198000.30 3.20 396CO.CC

TOTAL PRODUCTION STAGE COST 1041179.98

PRODUCTION STAGS: BALING-BALE STrR
NO. OF JNITS CCST/UNIT VIPIAPLE COST

PRESS LABOR 6.0C 20644.00 123864.CC
STORAGE LABOR 9.00 23556.00 212004.1C
ELECTPICITY 330.00 36.0C 11380 .CC
EAGGING-TIES 57000.00 1.35 105449.94
REPAIR PARTS 199000.30 0.09 17A19.99
REPAP LABOR 193000.30 0.03 5940.CC

TOTAL PRODUCTION STAGE COST 476957.81
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PPCDuC'IN HULLING-SEaAQTING
NC. q= UNITS CCcT/UNIT v,.1PrAeLE COST

LA09 6.00 23556.0C 1l?26 .CC

ELECTRICITY 330.00 21f.-.00 712EC.CC

RFPAp PAPTf 19BC00.00 3. 47 93059.94

REPAIR LABOR 199030.00 0.15 2c698.99

TOTAL PR.ODUCTION ST.ASF COST 335375.98

PRIQUCTI1\! STAGE: "FAL CCNrHTTONING
NO. OF UNITS COST/UNIT vARIA2LE CCST

LABOR 3.00 23556.00 70668.00

ELECTPICITY 330.00 342.00 112960.0C

WATER 198000.00 0.04 72C .CC

NATURAL GAS 198000.00 1.08 213939.94

Pr:PAIP )6.0TS 193000.30 C.37 63360 .CC

REPAIR LABOR 198,)00.30 0.7 1 41379.93

TOTAL PRODUCTION STA 13E COST 510227.75

PFCDUCTI',N STAGE: ?RE-DDFSS 'XT
NO. OF UNITS

LABOR 6.30

ELECTRICITY 330.30

PFPAP PARTS 199030.30

REPAIR LA3OR 199000.00

COST/UNIT
23556.00

358.00
0.30
0.13

TOTAL P3OUCTION STAGE COST

Dz'cDUCTICN 3XT%1ACTICN
NO. OF JNITS

LABOR 3.00

I-EAD EXTRACTICN 3.00

ELECTRICITY 330.00

WATER-SFAAGP 198000.00

NATURAL GAS 198000.00

hEXANE 198000.10

REPAIR PAPTS 198000.00

REPAIR LAPCP 198000.00

TOTAL PRODUCTION

PRODUCTION STAGE: CIL-PAFAL-HULL STOP
NO. OF UNITS

LABOR 9.00

ELECTRICITY 330.00

RFPAIR PARTS 198000.00

RFPAIR LABOR 198000.00

PRCDUCTION STAGE: mISCELLANEOUS

vARIABLE CCST
141336.0C
293140.0C
563S9.9S
25740.0C

5C9615.98

:CST/UNIT VARIA9LE CCST

20644.00 61932.00

26CC0.00 78000 .0C

136.00 613eo.cc

0.10 19799.99
1.26 249479.81
0.68 13463c.94

0.35 69296.94

0.20 3S6CC.0C

STAGE COST 714131.56

COST/UNIT

23556.00
54.00
0.29
0.17

TOTAL PPOOUCTION STAGE COST

vARIABLE COST

212004.CC
17920.CC
55439.99
33659.99

31,4973.88

NO. CF UNITS COST/UNIT VARIABLE CCST

LABOR AMNTF\JANCE 9.00 22556.00 2120C4.00

LABOR CLEANING 9.00 2355/6.00 212004.00

LAB voALYcIc 1,18000.00 0.10 16799.99
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EFCKE2NGP F===c*
OF 1C3
USURANCE

198000.00
199000.00
198000.00

1.00
1.25
0.31

TOTAL PRODUCTION STA3c COST

INTEREST ON CPPRATING CAPITAL

TOTAL VARIABLE COST

T2TAL VARIABLE REQuI0EmENTS

ELECT"?ICITY :EQUIRP4E'ITS
L2500 RF;uIRE:mcNTS
pEIDA,IR
w,TuRAL 7,-AS R=2/U1TS
ATE U1S"ENTS

1092959.30
2471514.00
578159.50
463719.75
27719.90

FSULTS r2F TH= 'ACOEL AT 100'; CAPACITY

TCTAL FIXF') COST
TCTAL vA:=IABLE COST
TCTAL COST
TOTAL REVENUE
TCTAL NET REVENUE

AvFRAGE FIXFD COST
AvERA'',E viIRTAELE COST
AVER 3F TOT! COST
,tvF?A7-= REVENUE
tvER!GF NET r.EV=NU

2546071.0i)
30979256.03
33524320.00
39092624.00
5558304.00

1 2.86
156.46
169.31
197.39
'1.07

N,AP'3INAL COST 193.37

STATISTICAL ANALYSTS SYSTEM

'38S

1 30 47.36
7 ) 72.15
3 50 25.72
4 6) 21.43
5 70 18.37
4. 10 16.07
7 9° 14.29
8 100 12.96

198300.0C
2475CC.0C
174239.94

1063547.00

2816205.00

30978256 .CC

1 56.90 199.76 0.00 197.39
156.68 188.83 156.05 197.39
156.94 182.66 157.96 197.39
156.49 177.92 154.26 197.39

156.70 175.07 157.92 197.39

156.57 172.64 155.69 197.39
156.80 171.09 158.63 197.39
156.46 169.31 157.37 197.39
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COST AND 2EVFNUE CURVES

200 +
0

?LCT OF B*A
PLOT OF C*4
?LC.-1- OF 14

OF F*A

'LOT OF F44

SYmBCL USED IS B
SYM1OL USED IS C
SYMBOL USED IS n
SYMBOL USED IS E
SYYRCL USED IS

I 0 D

16C + C r E C E C E C

1 c_ E E

I
I
1

123 +
A

1

40 + 3
1 3

3

C + E
--+- + + + + +

30 40 50 60 73 80

1
2CC +

1E0
1
1
1
1

120 +

1
80 +

1

40 +

90 100

COST ND REVENUE CURVS

'LOT CF e*A
,Lcr [IF C*A
PLCT CF D 4A
IT np 7:4!

PLCT OF F*A

•

SYmgCL USED IS .
SYmK'L USED IS .
SY490L USED IS .
SYMT)L USED IS .
SYM6OL USED Is .

1 .
1 . .

1 . . . .

1
f•

7:0 40 50 CO 70 90 100

CAPACITY
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