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ECONOMIC FEASIBILITY OF HATCHERY-PRODUCED
PACIFIC OYSTER (CRASSOSTREA GIGAS) SEED
ON CULTCH IN THE PACIFIC NORTHWEST

INTRODUCTION

Oysters (all species combined), in terms of ex-vessel value, currently
rank seventh largest among all seafood species landed in the United States,

following shrimp, salmon, tuna, crab, lobster, and menhaden.

The supply of domestic hatchery seed for oyster propagation is not suf=-
ficient to meet the potential demand at current market prices, Oyster grow-
ers can not depend entirely on imported seed as a supplement to the natural
seed, mainly because of high cost and uncertainty of reed supply. In the past,
most of the Pacific oyster (e. gigas) seed has been imported from Japan at

high cost and, often, with an extremely low survival rate.

The purpose of this study is to investigate the economic feasibility of
producing hatchery seed in the Pacific Northwest, accommodating economic, tech-
nical, and biological factors that affect the cost of oyster seed production.
In addition, costs are developed for five different levels of output that are
within current practical commercial capacities, “Also, for each level of pro-
duction, costs are established for five methods of cultch preparation. These
cost projections may serve as a guide for the analysis of costs of present or

proposed oyster seed hatchery operations in the Pacific Northwest.

Review of U,5, Oyster Supply

Oyster imports (mostly canned) have increased significantly, while domestic
landings have decreased substantially during the last two and one-half decades,
due primarily to high domestic production cost, pollution of oyster beds, and
foreign competition. National oyster production, in neat=weight pounds produced
per capita, has been ,503, .333, .263, and ,200 in 1950, 1960, 1970, and 1975,
respectively, while oyster imports have been .003, .0319, ,074, and .058 pounds
per capita, respectively, in those years,



The quantity of domestic landings has decreased by 23,7, 30.4, 31.8, and 32.4
percent in 1960, 1965, 1970, and 1975, respectively, compared to landings aver-
aged over the 5 years 1950-1954. Conversely, for the same periods, the quantity
of oyster imports has increased tremendously, by 821, 1,032, 1,874, and 1,532
percent, respectively, Nevertheless, in the same four comparative years the total
supply of oysters for U.S. consumption has decreased from the 1950-54 average by-
15.6, 20.3, 13,6, and 17.4 percent,

National oyster supply has not kept up with population growth, Table 1
shows the historical trend of U.S. population, oyster supply, and oyster consump-
tion per capita for the last two and one-half decades, National oyater consump-
tion, in terms of domestic-landings plus imports, was .51, .37, .34, and .31
pounds per capita in 1950, 1960, 1970, and 1975, respectively.

Objectives

This study identifies several realistic levels of oyster seed output, and _
determines capital requirements and profitability of each different output level.
Specifically, the objectives are:

l. To estimate the variable and fixed costs;

2, to estimate the profit prospective of the hatchery;

3. to determine the average costs per case of seed on cultch;
4, to compare the investment alternatives; and

5. to investigate short=run and long-run cost functions,.

Source of Data

Data on labor input, equipment requirements, and technology were obtained
through interviews with staff of leading commercial oyster seed hatcheries in
the Pacific Northwest. Other sources of information were time and production
studies, analysis of operating and accounting record data, and equipment inven—
tories for the hatchery operation.

Construction cost estimates of the new hatchery building, including wiring
and piping, were obtained through Interviews with several contractors in Oregon -
and Washington. The present market values of proposed sizes of used buildings

wvere obtained from industry.



Table 1. U.S. Oyster Supply and Consumption Per Capita

Population Total Consumption
Year (resident) Landings Imports supplyﬂ per capita
million ——=—== million pounds ==wa—m—- pounds
persons
1950... 151.9 76.4 0.4 76,8 .31
1951... 154.0 73.0 1.0 74.0 «48
1952,.. 156.4 82,2 0.6 82.8 «33
1953... 159,0 79,7 G.7 80.4 .51
1954... 161.9 81.9 1.1 83.0 31
1955... 165.1 77.5 1.5 79.0 <48
1956... 168.1 75.1 i,9 77.0 .46
1957... 171,2 71.7 2.7 Th.4 W43
1958,.,. 174,1 66,4 5.4 71.8 41
1959,.. 177.1 64.7 6.0 70,7 40
1960... 180.0 60,0 7.0 67.0 .37
1962,.. 185.8 56,0 7.8 63.8 .34
1963... 188.5 58.4 8.5 66,9 .35
1964... 191.1 60,5 8,0 68,5 »36
1965... 193,5 54,7 8.6 63.3 .33
1966, .. 195,6 51,2 12.0 63.2 .32
1967,., 197.5 60,0 16.1 76,1 .39
1968... 199.4 61,9 14,5 76.4 «38
1969,.. 201.4 52,2 16,7 68.9 <34
1970,.. 203.8 53.6 15.0 68,6 « 3
197144 206,2 54,6 9.5 64,1 )
1972... 208.2 52,5 20.8 73.3 «35
1973.,.. 209.8 48,6 19.9 68.5 .33
1974, .. 211.4 44,9 16,0 60.9 .29
1975... 213,0 53.2 12.4 65.6 31
a/

— Total supply is not adjusted for beginning anc ending stocks, exports,
defense purchases, or shipments to U.S, Territories.

SOURCE: Compiled from Statistical Abstract of the U.S., and Fighery
Statistics of the U.S,, U,S. Department of Commerce, 1950-1975.



Further information on input-output relations, equipment costs, utility rates,

and wage rates for 1976 were obtained from both industry and government sources.
Following a detailed study of the operating experience and cost estimates of
the oyster hatchery, projections for various other output capacities were de-

veloped.

Limitations and Methods

There are two methods of oyster seed production in hatcheries: spat (post-
larval oyster) on cultch, and free or cultchless spat. In the cultch method,
dealt with in this study, the spat attach themselves on whole pleces of oyster
shell, Costs are not developed for producing cultchless seed, a system that is

not currently employed on a commercial scale in the Pacific Northwest,

Production techniques and labor policies «(iffer by hatcheries., Some commer-
cial hatcheries operate nine months per vear, and lay off operators during the
winter months. However, in this study it was assumed that a core of regular
employees (one manager, one supervisor, two opaerators, and one half-time book-
keeper) work on a year=round basis, They produce 15 batches per year: one
batch in February, one and one-half batches each in March and April, two batches
in each month from May through September, and only one batch during the winter
period (October through January). During the winter months most labor is devoted
to repairing and maintaining the facilities and equipment. Even though the busi-
ness flow may not be sufficient at all times, =specially during the winter months,
to keep these operators working at capacity, i- is necessary to employ them full-
time in order to have these highly skilled operators available when they are
needed, In this study, operator's wages are treated as part of a hatchery's fixed
cogts for the year,

Because of the variable production by seasons of the year, the cost analysis
has been developed both month-by-month and on an annual basis in order te provide
an idea of the gain or loss in each month, in addition to the annual average costs.
In any event, either no production or low production in winter months will cause

a loss of money because the fixed costs are uniform over all the months,
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The basic model, referred to as Plant I in the cost analysis, was constructed
to provide general information on building and ecuipment costs, labor inputs,
and other costs incurred in producing oyster seecd. Based on production costs
for Plant I, which has a designed production capacity of 6,000 cases per year,
costs for four other model plants, Plants II to V, were projected. Among the
projected models, Plant IT has an output capacity of 8,000 cases, Plant III
10,000 cases, Plant IV 12,000 cases; and Plant V 14,000 cases per year. Prac-

tices and technologies were assumed to be the same for the five plants.

To describe the production techniques, physical flow patterns were developed

from both research and commercial types of oyster hatchery operations.

Total costs were developed by an economic-ergineering approach,l/ and ana-
lyzed for both ghort- and long-run conditions, 1In this study, "short-run" refers
to the situation in which the plant's building and equipment are assumed to be
invariant with respect to output, while the long-run situation permits changes in

building and equipment levels with different output rates.

To provide decision-making assistance to those operating or contemplating
the operation of a hatchery, 400 cumulative cost figures, as shown in Pigure 1,
were developed by capacity of plant, type of building, method of cultch prepara-
tion, type of cost, and season. Values for costs and returns were selected from

those prevailing during the study, and are subject to change with time. Costs of

1/

~= The explanation of the economic-engineering approach which 1is given by
Madden [7} is thac:

In the economic-engineering or synthetic-firm approach, budgets are developed
for hypothetical firms, using the best available estimates of the technical
coefficients - resource requirements and expected yields - and charging market
prices or opportunity costs for all resources. Hypothetical firms are developed
in much the same way that an architect or engineer, bidding for a construction
contract, designs a proposed factory or bridge, and estimates the performance
and cost of the finished product.

Economic-engineering or synthetic-firm analysis is an appropriate technique
when either of two research questions is asked: (1) What is the average cost
per unit of output or profit that firms of various sizes could potentially
achieve, using modern or advanced technologies, or (2) what are the differsnces

in average cost per unit of output attributable strictly to differences in size
of fim-
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packaging, advertising, and transportation were not included in the average and

total cost figures.

OYSTER SEED HATCHERY STRUCTURES

Operating Stages

Oyster seed production is dependent on 6 main stages of operation: (1) con~-
ditioning adult oysters for spawning; (2) spawning; (3) algal food production:
(4) larval rearing; (5) larval setting; and (6) cultch preparation. Figure 2
relates these stages of an oyster hatchery systen,

These six functions, though there may be some variation in how they are
accomplished, are common to both research and commercial operations. The fol-
lowing description of hatchery operation stages Ls based on operating procedures

of the Oregon State University pilot oyster hatchery. (For further information,
see [1, 6]). ’

Conditioning

Adult oysters are stored by suspending them in trays attached to rafts in
the bay. The temperature of the water is too low to promote spawning, When
needed for spawning, oysters are brought to the hatchery'and placed in trays
through which unfiltered sea water at 19°C is circulated. Prior to spawning,

the oysters feed on natural food in the sea water for 4 or 5 weeks,

Spawning

Conditioned adult oysters can be induced to spawn by placing them in spawn=-
ing trays with running fresh sea water that has been filtered and sterilized by
ultra-violet light. If necessary, sperm or eggs are added to the tray to stimu-

late spawning. Water temperature should be controllable to 30°C.

Oysters are placed into individual containers to collect eggs and sperm when
they start spawning, An adult female Pacific oyster may release as many as 50
million eggs per spawning. Females are usually allowed to spawn out, but males
are placed in cold water to stop their spawning hefore they spawn out, because

only small volumes of sperm are required to fertilize a large number of eggs,
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Algal Food Production

This stage, 1llustrated in some detail in Figure 3, may be considered as a
separate operation from the growing of larvae. However, the availability of an

adequate food supply is crucial for larval survival and growth,

The time interval from the initiation of algae production to the availability
of an adequate supply of algae for larval food requires from one to two weeks. Be-
cause of this production lag, a stock of algae is maintained at all times., The
algae are started by inoculating the culture media in 250 mf flesks, and then trans-
ferred to progressively larger containers as the algae bloom.

Larval Rearing

Fertilized eggs from the spawning stage are placed in 500 % tanks which are
filled with filtered sea water and maintained at a temperature of 27°C and
aerated for 24 hours, If more than 80 percent of the larvae "shellhup", the t;:ks
are drained out through a 40 y screen., This retains the veligers and discards the
abnormal larvae and infertile eggs., The tanke are rinsed thoroughly and filled
with warm filtered sea water until 1/3 full, at which time 2.5 million larvae
are added. Each tank is then filled with warm filtered sea water.

Enough algae are added to the tank every day to maintain the proper level of
nutrients. Every week, in addition, 25 g of Sulmet are added to each 500 £ tank.
At the end of each week tanks are drained through 80 u screen and rinsed thorough-

ly. Larvae are sampled, counted, and weasured with the aid of a disgecting scope
every week.

On the 14th day of rearing, a string of 3 scallop shells is placed in each
tank and inspected every day until at least 50 spat are distributed among the 3
scallop shells,

Larval Setting

When the larvae attain setting size, they are transferred to a setting tank.
Sulmet, algae, and L1 million larvae are added to each tank, filled with warm
filtered sea water, 1Two cases of clean cultch are added to each tank,

and the temperature is maintained at 30°C,
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Algae are added twice a day until one week after setting, Larvae set on the
cultch within 3 days. From then until the spat are at least 3 mm in diameter, a
size at which they can be placed in the bay or holding pond, the spat can be fed
100,000 to 150,000 algae cells/mf each day,

Cultch Preparation

Cultch is the material (usually oyster shell) to which oyster larvae attach
themselves and undergo metamorphosis to nonmotile "spat", This material, which
is cleaned naturally in the ocean enviromment, must be cleaned by other means for
use in a hatchery.

This stage is essentially a simple process that involves the cleaning of
"dirty" oyster shells by tumbling them in a concrete mixer in which a continu-
ous stream of water washes the shells. This stage, like algal food production,

may be considered as a separate operation from growing the larvae.

Variation in Production Practices

Even though the s8ix main stages are common to both research and commercial
type operations, each commercial oyster hatchery has variations of practices
within stages. Water, for example, may be warmed by radiant heat, a heat exchanger,
or by storing in tanks in a room that has the proper ambient temperature, Circula=-
tion of water at certain stages may differ, with some plants employing recircula-
tion while others use a continuous flow of fresh sea water. Emptying larval rear-
ing tanks for cleaning ranges, by practice, from once every 2 days toc once a week,
Agitation of algae cultures may be accomplished by bubbling air from lines im=
mersed in the containers or simply by hand-shaking them a couple of times each
day.

Each hatchery has its own recipe or formula for algae production, Also, the
duration of larval setting varies, by technique, between 2 hours and 3 days. Lar-
val density for setting differs with hatcheries, and ranges from 2 cases to 10

cases of cultch per million larvae.

The relationships among hatchery operation procedures are presented in
Figures 3 to 6, Technlques at Oregon State University's Marine Science Center
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are represented by Figures 3 and 5, and metheds at a typical commercial oyster
hatchery are shown in Figures 4 and 6. A flow-process chart or diagram is a
graphical description which shows a picture of the over-all production process
being studied. Each step of the process is identified, as to type of activity,
by the following symbols:

\ / Storage O Operation ‘ D Transportation Inspection

Sizes and Volume

The five model plant sizes had total output capacity (in cases of oyster
seed) of: 6,000, 8,000, 10,000, 12,000, and 14,000 per year, or 400, 534, 666, 800,
and 934 cases per each of 15 batches. These are designated as Plants I, II, 111,
IV, and V, respectively. Table 2 shows the space requirements for building, by
plant and by stages of operation, and reveals rhat Plant I requires 5,770 square
feet, while Plant V requires 8,955 square feet, Thus, a 133 perceﬁt increase
in output capacity requires only a 55 percent Increase in space. The main in-
crease in space requirements is for larval rearing and algal food production,

Table 3 shows the estimated production of oyster seed By plant and by month.

Table 2, Space Requirements for Building

Plant
Stage I 11 II1 v '
square feet —-
Conditioning and spawning.... 50 50 50 50 50
Algal food production...eses. 1,550 1,710 1,870 1,990 2,150
Larval rearinguiccasescesssses 1,940 2,677 3,227 3,778 4,425
Larval setting.ceeseevasaceas 1,620 1,620 1,620 1,620 1,620
Other® .uueuenieeeeranenens 610 610 610 710 710
TOTALecosnsensnanes 3,770 6,667 7,377 8,148 8,955

a/

= Includes spaces for office, 330; restroom, 30: boiler and sand
filters, 150; and storage, 100 and 200.
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Table 3. Estimated Production of Oyster Seed, by Month

Plant
Month I IY II1 v v

cases™
JANUATY s ssvosesnnaneons 100 134 166 200 234
February.cvevescvoaenss 400 534 666 800 934
MArch.essssceacseencnes 600 800 1,000 1,200 1,400
APTiliuciavivacocanonnne 600 800 1,000 1,200 1,400
May.sesesoscenssosnnsns 800 1,066 1,334 1,600 1,866
JUNBoesesoosasssvannsnse 800 1,066 1,334 1,600 1,866
JUlYiveeanoosenenoancans 200 1,066 1,334 1,660 1,866
AUBUSEeusovanssonsennss 800 1,066 1,334 1,600 1,R66
September.iscacecsesans 800 1,066 1,334 1,600 1,866
Octobericievisensaveassns 100 134 166 200 234
November.sesssseasances 100 134 166 200 234
December.sssnereacecses 100 134 166 200 234
TOTAL,.vvevers 6,000 8,000 10,000 12,000 14,000

a/ One case is equivalent to 2 1/2 bushels, and will contain approximately
1,000 to 1,500 pieces of oyster shell, broken and unbroken, with an
average spat count of 20 spat per shell,

Figure 7 shows more precisely what the mcnthly production pattern is, Dur-
ing the winter months production is extremely low, and during summer months it

reaches its peak,

ESTIMATION OF COSTS

Initial Investment Costs

Injtial Investment costs consist mainly of land, building, and equipment,

Land

Cost of initial investment in land is highly variable in relation to loca-
tion and site, and was omitted in this study. This is not a major item affect-

ing the cost of production.
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Building

Initial investment costs for the oyster hatchery building were estimated
on the basis of space requirements needed for equipment and processing. The pro-

jected space requirements for various levels of output capacity are shown in Table
2.

Two types of buildings - new and used - ware considered in this study. Ini-
tial investment costs for a new building, incliding piping and wiring, were esti-
mated, at current prices, to be $25 per square foot, and those of a used building

were estimated to he $10 per square foot., Table 4 shows these figures.

Table 4, Initial Investment Costs for Buildin;

Plant
Type of building I 11 I1T v v
I —-—— —— dollars -
New..venvouweness 144,250 166,675 184,425 203,700 223,875
Usedsvansnnnenss 537,700 66,670 73,770 81,480 89,550

Equipment

The number of equipment items, kind, size, and type required for each plant,
are synthesized from input-output relationships and presented in Table S. Ini-
tial investment costs for equipment vary with nethods (options) of culteh prepara-
tion, Five different methods of cultch preparation are analyzed in this study,
and are designated by Option 1, Option 2, Option 3, Option 4, and Option 5,
which are used throughout the report. The description of the options follows:

Option 1 - Pump salt water with city power.

Option 2 - Pump salt water with own generated power.
Option 3 - Use cityv water and power,

Option 4 - Use city water with own generated power.

Option 5 = Buy already-cleaned cultch from a local dealer.

Selection of the cultch preparation option will he influenced by conditions
at the gite of a specific hatchery.



Table 5. Equipment Requirements, by Stases of Operation
: Unit Plant
Stages and equipment {tems Capacity cost I II 111 v v
dollars mm=mmess unils Tequired —eeees
1. Corditioning:
Troughecs svnesnranscsasssesnannracscssnass 2'xB' (100 oysters) 0 3 3 3 3 3
Little pump (to recycle water}..sesssessss 1/10 hp. 50 gal/hr, MY 1 1 1 1 1
-2, Spawning:
Disharscevivasncassrrrranssacrastcanaansos — 2 12 15 18 21 24
BUCKET . h st unnscrnrstoaranrenssronnnsannss 5 gal, 5 3 4 3 6 7
"3, Algae production:
FlasKkesseoeigsesesnrancasencosasssnnsanaras 250 mt 1 g 12 15 18 2]
AT Oy st invanrnsssansnannccnsnsncananans 1 gal, 9 25 34 42 50 59
Carboy..um....-.u-uuuo..--....u.“. 5 gﬁl. 5 15 20 25 30 35
Tank (fiberglas)....cvsvvscrvennensensrrnns 1,600 % 150 11 - 15 19 22 26
Flastic valve (for tank)esssvesecenasamsss —_— 12 11 15 19 22 26
Light meter (optical densit¥)esssseenenres spectronic 20 425 1 1 1 1 1
MtOCIaUE-q-.o--cncolooono-i-o--cooool.-no 2.5 kw 60 1 1 1 1 1
Top loading bBAlanCtE.esessevsscacnnsonssense _— 5 1 1 1 1 1
Refriperatoreeeuscerrannansrsnssrsnnennans - 30 1 1 1 1 1
Water distillexiiciecneccansnsnnsnnnsrenas 5.2 kv 2 gal/ir, 5C0 1 1 1 1 1
Hand cart---o.-.---'I.'.ll.'l.l‘.liltn!.'. - 5 1 1 1 2 2
Refrigeration unitesiiceececncenarsrsceones 1.5 hp 500 1 1 1 1 1
Flusrescent light {for tank & bottle),,... 40 w 1 142 186 230 233 317
Alr COmPressor.ivissrenisoscavscsonancnnns 1/3 hp 132 P 2 2 2 2
T o - 2o 1 1 1 1 L
PH ME L E  w e st b s bbbt nrasnstussnmsasssstnans — 3i5 1 1 1 1 1
4. larval rearing:
Tank (fiberplas).ieeceasssravrsarsnsessane 6,500 gal, 1,900 3 5 F; 9 10
Tank (fibEIglaS)n.o.o--.-u.ncun..u-.. 3,500 gﬂln 1."":0 3 4 [ &4 &
Tank (fiberglas).veuieesenmnnssensvsannanns 1,000 gal, 250 11 11 11 11 11
Plestic valve (for 3,500 gal. tank)e,ser s _— 4 3 4 4 4 [
PVC screen (14 different S1Ze8).ueesesanns 45 B - 240 p 30 15 16 17 17 18
DIssecting SCOPRisssvsnsssnsrountavssnnsas - 1€0 1 1 1 1 1
Compound SCOPE.sscsnensusrssssurrenarnssns - 2C0 1 1 1 1 1
COmpound SCOPCersvarsssrroannsnssosasannns - 1,500 1 1 1 1 1
Bue ke e e unnussrrserrsuntnossssnnaonmannnes 5 gal. 5 10 12 14 16 13
Electric heater...cusecsarssesrercsnnnsvane 3 kw 190 1 1 i 2 2
Alr compressor (1 for 5DAre)eesescesccesse 1/3 hp 132 2 2 2 2 2
5. Larval setting:
Tank (cOnCrete)..uusessnsanncinesssasnreasl,000 gal, 20 cases ea, 175 14 14 14 14 14
Alr compressor {1 £O0Y SPATE)e.eraraescrnse 2 hp 450 2 2 2 2 2
Electric heater.crcassssscsnsurncrenssnuns 3w 190 1 1 1 1 1
Forklift (propane 8as).iiscenisssssvnnenans 1/2 ton 4,800 1 1 1 1 1
6, Cultch prcparationi!:
Shell washeT tumbler..vevuiusessocsconnraas 2 hp 2,000 1 1 1 1 1
Convayor (waste shell)usi.svevemssasassres 2 hp 1,000 i 1 1 1 1
Conveyor {(bagping tube).issesvesrvesensans 2 hp 1,500 1 1 1 1 1
Bay PUBD.cussrecnaarsrrssronasnotsreatsnns 30 hp 1,300 1 1 1 1 1
Generator (diesel)euicesisnsnsenssonceonne 100 kw 4,000 1 1 1 1 1
Bulldozer (gasoline)..esesnvassnassosrinse 1 ton 3,000 1 1 1 1 1
Truckeavivanenonernovsnnsssstssooncnnancns 1,5 ton 2,000 1 1 1 1 1
7. Other:
Bay pump (1 for spare)....sessessessncsess 5 hp. 100 gal/min, 475 2 2 2 2 2
Insfde PUMPusvevanenssovsonnnansasssasnnan 3 hp 400 1 1 1 1 i
Sand fdlrereeecesrevceenesnoossnncnnnsrnse 60 pal/min, 664 2 2 2 2 2
Boller (diesel)coD..l.o.t.l..!.00...!'.... 3/4 hp 1,000,000 2,000 1 1 1 1 1
BTU 9 GPH oil
Diesel fual SLorapge tanKesesessesesssssses 1,000 gal. 500 2 2 2 2 2
Heat exchanBeresassesserccasnussssroncanns - 1,800 2 2 2 2 2
Difice heateTeeuernvrrorsnoenarnsasrssonnna 1.5 kw 10 1 1 1 1 1

- af

- = The equipment listed in this heading 1s for a plant which pumps salt

water with own generated power, fer culteh preparation,
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The estimated initial investment costs for equipment, by option, are pre-
sented in Table 6. The costs for Option 5 are the lowest because, under this
option, no equipment is needed for cultch preparation. Total initial investment

costs for building and equipment are presented in Table 7,

Table 6, Initial Investment Costs for Equipment, by Option

Cultch preparation ' Plant
method I Il ITT Iv v
——e—t—————m—m—em e dollars
Option leeeeesoven. 51,622 57,948 62,806 67,755 73,595
Optdon 2.iiavnvanse 55,622 61,948 66,806 71,755 77,595
Option Jicvervenens 50,322 56,648 61,506 66,455 72,295
Option deeevreeanes 54,322 60,648 65,506 70,455 76,295
Option S5..vcenannse 40,322 46,648 51,506 56,455 62,295

The respective total initial investment costs for building and equipment
varied from $98,022 to $199,872 for Plant I, and from $151,845 to $301,470 for
Plant V. 1Initial investment costs for the building aleone accounted for up to

51 to 78 percent of the total.

Fixed Coats

Fixed costs are not a function of the level of output, but are incurred
regardless of output level. Costs considered in this study as being fixed in=-
clude depreciation, interest on investment, insurance and taxes, repair and
maintenance charges for building and equipment, and administration, supervision,
and full-time labor costs. Travel expenses for the manager and other personnel
are also considered to he fixed. The following procedures and values were used

in estimating fixed costs.

Depreclation

Depreciation was calculated using the straight-line method, assuming no
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Table 7, Total Initial Investment Costs for Building and Equipment

Cultch
Type of preparation Plant
building me thod I I1 II1 v v

dollars
Option l..... 195,872 224,623 247,231 271,455 297,470
Option 2..... 199,872 228,623 251,231 275,455 301,470
New Option 3.4sve 194,572 223,323 245,931 270,155 296,170
Option 4..... 198,572 227,323 249,931 274,155 300,170
Option 5..... 184,572 213,323 235,931 260,155 286,170

Option l..... 109,322 124,618 136,576 149,235 163,145
Option 2..... 113,322 128,618 140,576 153,235 167,145
Used Option 3....,. 108,022 123,318 135,276 147,935 161,845
Option &,.... 112,022 127,318 139,276 151,935 165,845
Option 5..... 98,022 113,318 125,276 137,935 151,845

salvage value, on the basis of 10 years for equipment, 30 years for new build-

ing, and 15 years for used building.

Interest on Investment

Interest on investment was calculated at 12 percent of undepreciated balance
on building and equipment, i.e,, 6.6 percent on equipment, 6.2 percent on new

building, and 6.4 percent on used building, according to the following formula:

Average interest = - (EEL)-

2

where: 1 = interest rate, estimated as 12 percent, and

n = number of useful vears,

Insurance and Taxes

Insurance and taxes equal to 1.0 and 1.6 percent, raspectively, of the

total initial investment costs.
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Repair and Maintenance Charges

Regardless of whether equipment and buildings are being used, their mainten-
ance and repair are necessary in order to retaln their productive ability, Three
main factors ~ age, type of construction, and foundation - affect repair and main-
tenance charges for a building. The allocated proportion of repair and mainten-
ance charges are 1,5 percent each of the total initial investment costs for the

new building and equipment, and 3 percent for the used building.

Supervision, Administration, and Full-Time Labor

Four and one-half employees were considered to be sufficient for Plants I
through V as fixed labor: 1 manager, 1 supervisor, 2 operators, and one half-time

bookkeeper. The estimated wages and salaries are as follows:

Manageriessevesessesanies $14,210
SupPerviBor.ccecacscevorea 9,470
TWO OperatorSsicscsssceias 17,595
Half-time bookkeeper,.... 3,420

TOTALeeesves $44,695

Wagea for the operators were computed at $4 per hour for 40 hours per week,
and 52 weeks per year, One of the operators, assigned only to algae production,
is assumed to work overtime for 4 hours per week during the winter months and
8 hours per week the rest of the year, It is advantagecus for management to pay
overtime for the few extra hours of work needed for algae production rather than
to obtain and train a part-time operator for the additional work, The estimated

wages for two operators included this overtime work with a time and one-half rate,

Hourly wage rates and fringe benefits vary congiderably with the state and
individualhplant policy. Fringe benefits, in general, include allowance for
Social Security Tax, unemployment insurance, health and accident iasurance, work-
men's compensation insurance, and other fringe costs to the employer. 1In addition
to these, full-time employees normally receive 2 weeks' paid vacation and 8 to 10
paid holidays per year. 1In this study, 14 and 10 percent of wages and salaries
were applied for fringe benefits, respectively, to the full-time employees and
part-time workers, The total estimated wages and salaries, including fringe bene-
fits, are $50,815,
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Travel Expenses

Business travel expense by the manager and other employees was assumed to

be $1,000 per year.

Table 8 shows the annual fixed costs, by plant and option, Fixed costs
varied from $80,000 to $83,000 for Plant I, ard from $95,000 to $98,000 for Plant
V, associated with new buildings, and from $71,000 to $74,000 for Plant I and from
$81,000 to $85,000 for Plant V, associated with used buildings,

Variable Cests

Variable costs used in this study include such items as wages of part-time
labor, costs of utilities, materials, and suprlies, and other expenses directly
related to oyster seed production. All costs are analyzed on a monthly basis.
Some items such as electrical demand charges, water and sewer charges, o1l for
boiler, garbage, and telephone, are semi-fixed on a monthly basis, regardless of

output level.

Part=Time Labor

In addition to full-time laborers, part-time laborers are required for cultch
preparation. With the designed model and technology, 4 part-time workers are re-
quired to clean 200 cases of oyster shell per day. The labor requirements vary,
month by wonth, with plants and options chosen, Also, 2 additional part=time
workers, working 4 days per week for 5 months (May through September), are neces~
sary for Plants IV and V, to support full-time workers. Wage rates for these work-
ers, including fringe benefits, are estimated at $3.64 per hour, Table 9 shows
the variable labor costs, by months., Labor costs for cultch preparation are con-
sidered to be proportional with output, and Options 1 through 4 have the same cost
figures in each month, In Option 5, however, there is no variable labor costs for

culteh preparation, because cultch is purchased from local dealers.

Utilities, Materials, and Supplies

Electricity - Operating time for each iten of electrical equipment was esti-
mated, to determine the total KWH usage per moath for power and light. Costs of

electricity are derived from light and pover usage. For example, a l-hp motor
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Table 9. Monthly and Annual Variable Labor Costs,
by Plant and Option

Culteh Costs of each mouth, by season
preparation Winter Late winter Spring Summer Annual
Plant nethod {Oct-Jan) (Fel) (Mar-Apr) (May-Sept) total
dollars

I Options 1-4,..... 58 233 349 466 3,494
Option 5.0.:-.0.0 - - - — -

11 Optiona 1-4.,.... 78 311 466 621 4,659
Option Sooco-oloo - - — - I

111 Options 1-4...... a7 388 582 777 5,824
Option 5..cv0nese - - - - -

v Options l=4,,.... 117 466 699 1,930 11,981
Op(‘.ion 5-.-.--..0 —_— - - 998 4’992

v Options 1=4,..... 136 544 815 2,085 13,146
Optiﬂn Sy-ocnloco - — - 998 ['.992

consumes 746 watts of electricity per hour of operation, Twenty percent of total

KWH usage is added for allowance to the total cost figures,

The following rate schedule is applied in estimating monthly charges for

electric power:

Billing demand:
No charge for the first 20 kw
51.25/kw for the remainder,

Energy charges:
$5 minimum for less than 100 KWH

2¢ per KWH for the next 402 KWH

1.7¢ per KWH for the next 4,500 KWH
0.7¢ per KWwH for the next 35,000 KWH
«48¢ per KWH for the next 40,000 KwH.
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Table 10 shows the example of light and power usage for Option 1 of Plant I,

Tables of light and power usage for other plants and options have been eliminated.

Table 11 shows the monthly power demand and charges, by plant, Demand
charges range from $6.30 to $40 per month for Mlant I, and from $10 to $43.80
for Plant V.

Table 12 shows the costs of electricity, including demand charges, by plant.
These costs varied from $142 to $210 per month for Plant I, and $190 to $279 per
month for Plant V,

Fresh Water - The major use of fresh water is for cultch preparation., It
varies directly with the amount of cultch required, Either fresh or salt water
can be used for cultch preparation, depending on the option chosen. In general, .
210,000 gallons of water, including a 40 percent allowance for cleaning and
waste, 1s used to clean 200 cases of oyster shell, Very little water is used
in algal food production. It was assumed that fresh water usage in the restroom
and lunch room, and for algae production, including 40 percent for waste and
other personal use, averages 40 gallons per day per person. The following rate

schedule was applied in estimating monthly charges for fresh water:

Water Rates:

$9 minimum for less than 6,000 gallons
+(95¢ per gallon for the next 14,000 gallons
.0%0¢ per gallon for the next 20,000 gallons
+080¢ per gallon for the next 4(,000 gallons
.065¢ per gallon for the next 1:0,000 gallons
+050¢ per gallon for the next 800,000 gallons
«030¢ per gallon for the remaintler,

Table 13 shows the fresh water usage and costs, by month, Options 1, 2, and
5 do not use fresh water in preparing cultch, and have a2 minimum charge of $9 per
month, except for summer months (May through September), in Plants IV and V,
Options 3 and 4 use fresh water in cleaning cultch, and have a water cost up to

$840 per month during summer, in Plant V,

Sewer and Garbage Disposal — The sewer charge considered here is based on the
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Table 11.

Monthly Power Demand and Charses, by Plant

Cultch prenararion method

Irem Optien 1 Option 2 Option 3 Uption 4 Option 5
kilowatgg
Demand
Plant Tiwseeoassnsna 52 25 30 25 25
Plant Il,.eenusnnes 52 25 30 25 25
Plant IIl.,000uvees 52 25 30 25 25
Plant IV.isusenanes 55 28 33 28 28
Plant Veveavoosuaas 55 28 33 23 28
dollars
Charpes
Plant I.uevessnseas 40,0 6.3 12,5 6.3 6.3
Plant ITeavnesnncns 40.0 6.3 12.5 6.3 6.3
Plant IIT..eevesees 40,0 6.3 12.5 6.3 6.3
Plant IV.ueseveeeas 43,8 10,0 16.3 10,0 10.0
Plant Vieeernavssss 43.8 10.0 16,3 10,0 10.0

Table 12, Monthly and Annual Costs of Electricity (Iucluding Demand Charpes),

by Plant and Option

Cultch Costs each month, hv season

preparation Winter Late winter Spriug Sumner Annual

Plant method (Dct-Jan) (Feb) tlar-Apr) (May-Sept) total
Option l...... 208 210 196 182 2,344

I Options 2,4,5. 174 173 157 142 1,892
Option 3..eeee 180 130 164 149 1,975

Option l...... 219 222 208 195 2,492

II Options 2,4,5. 185 184 168 153 2,025
Option 3...... 191 151 176 161 2,109

Option l..as.. 230 234 221 208 2,638

11X Options 2,4,5, 195 195 179 164 2,155
Option 3.,.... 202 202 187 172 2,243

Optdon }...... 263 267 246 225 2,936

v Options 2,4,5, 228 227 203 178 2,435
Option 3...... 234 234 211 187 2,527

Option Yisessn 274 279 259 238 3,083

v Options 2,4,5, 238 238 214 190 2,560
Option 3.eevas 245 2545 222 138 2,661
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Table 13. Monthly and Annual Fresh Water Usage and Costs,
by Plant and Option

Cultch Usage and costs each month, by season
Item and preparation Winter TLate winter Spring Summer Annual
plant method (Oct-Jan) (Feb) (Mar-Apr) (May-Sept) total
gallons
Usage:
I Options 1,2,5 4,080 4,320 4,480 4,640 52,800
Options 3,4 109,080 424,320 634,480 844,640 6,352,800
1 Options 1,2,5, 4,107 4,427 4,640 4,853 54,400
Options 3,4 144,807 565,127 844,640 1,124,153 8,454,400
111 Options 1,2,5 4,133 4,533 4,800 5,067 56,000
Options 3,4 178,433 703,833 1,054,800 1,405,767 10,556,000
v Options 1,2,5 4,160 4,640 4,960 6,650 64,450
Options 3,4 214,160 844,640 1,264,960 1,686,650 12,664,450
v Options 1,2,5 4,187 b,747 5,120 6,863 65,050
Options 3,4 249 ,887 985,447 1,475,120 1,966,163 14,766,050
dollars
Costs:
I Options 1,2,5 9 9 9 9 108
Options 3,4 91 262 367 473 3,725
I Options 1,2,5 9 9 9 9 108
Options 3,4 114 333 473 588 4,674
111 Options 1,2,5 9 9 9 9 108
Options 3,4 136 402 567 672 5,440
v Options 1,2,5 9 9 9 10 112
Options 3,4 157 473 630 7156 6,143
v Options 1,2,5 9 9 9 10 112

Options 3,4 175 543 693 840 6,830
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fresh water used by the hatchery, excluding the fresh water for cultch prepara-

tion. Following is the rate schedule applied :n estimating monthly sewer charges:

Sewer rates:
$6 minimum for less than 6,000 gallons
«06¢ per gallon for the next 14,000 galloms
«04¢ per gallon for the next 20,000 gallons
.025¢ per gallon for the remainder.

According to this schedule, sewer charges per month are $6 for each plant,
except for the summer months, in Plants IV and V. During the summer months, the
monthly sewer charges are $6.39 and $6.52 for Plant IV and Plant V, respectively.
Rates for garbage disposal are assigned 520 per month for each plant.

Nutrients and Material - Algal food requirements in Plant I are 700 gallons

per day during summer, and 250 gallons per day during winter., Food requirements,
by months and by plants, are shown in Table 14, A 50 percent allowance is made

for waste and emergency purposes. Food requirements are proportional with out-
put level,

Algae medium costs are estimated at 1¢ per gallon, Because of a 50 percent
allowance above the normal food requirements, the cost of algae medium at 1¢ per
gallon allows for the use of the vitamins and metal compounds needed for algae
production, and also for other chemicals used in the hatchery., Thasa costs

varied from $113 to $315 per month for Plant I, and from $262 to $735 rPer month
for Plant V,

The highest material cost 1s for cultch preparation. A one-bushel size
meshed bag costs 30¢, and one bushel of oyster shell costs 30¢. 1In estimating
material costs for uncleaned cultch, a 20 percent allowance 1s made for waste
shell too small to be used for setting., For example, 125 cases (312.5 bushels)
of uncleaned oyster shell and 250 meshed bags are needed to get 100 cases (250
bushels} of cleaned cultch, Therefore, the material costs for 100 cases of
cleaned cultch are 562.5 x $0.30, or $168.75.

Estimated material costs for cultch preparation are presented in Table 15.

These costs are proportional with output level, and the values are the same for
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Table l4., Monthly and Annual Algal Food Requiraments,
by Plant, Options 1 through 5

Food requiremeats each month, by season

Winter Late winter Spring Summer Annual
Plant (Oct-Jan) (Feb) (Mar-Apr) (May-Sept) total

----- gallons —_— -

Iivveevnnnsnnerecans 11,250 19,900 25,715 31,500 273,330

1 14,990 26,520 34,265 41,975 364,885
8 P 18,760 33,185 42,380 52,530 456,635
IV aiiieaeesnocannan 22,500 39,800 51,430 63,000 547,660
Vivavesasevanasssnns 26,240 46,420 59,980 73,475 638,715

Table 15. Monthly and Annual Material Costs fcr Cultch
Preparation, by Plant and Option

Culteh Costs each month, bv season

preparation Winter Late winter Spring Summer Annual

Plant me thod {Oct-Jan) (Feb) (Mar-Apr) {(May-Sept} total

e - = dollars ~----

1 Options l-b..aes 169 675 1,012 1,350 10,125
Option Sciiansns 450 1,800 2,700 3,600 27,000

I1 Options 1-4..... 226 901 1,350 1,799 13,500
Option 3.c.eeee. 603 2,403 3,600 4,797 36,000

I11 Options 1-4..... 280 1,124 1,688 2,251 16,875
Option S.ieceaeee 747 2,997 4,500 6,003 45,000

v Options l-4..... 338 1,350 2,025 2,700 20,250
Option Secasenss 900 3,600 5,400 7,200 54,000

v Options 1-4,.... 395 1,576 2,302 3,149 23,625

Option 5.veveees 1,053 4,203 6,300 8,397 63,000
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Options 1 through 4 for each plant. These costs ranged from $169 per month
during the winter months to $1,350 per month curing the summer months for

Plant I, and from $3%5 per month during the winter months to 53,150 per month
during the summer months for Plant V. Current market price (as of April 1976} of
already-cleaned cultch (oyster shell in meshed bag) is $4.50 per case. The mater-
ial costs for Option 5 in each plant are in proportion to cutput level, 1In

Table 15 the material costs for Option 5 varled from %450 per month during the
winter months to §3,600 per month during the summer months for Plant I, and from
$1,053 per month during the winter months to $6,397 per month during the summer
months for Plant V.,

Fuel and 01l - Major use of fuel and oil is for the boller (diesel), fork-
1ift {(propane), truck (gasoline), bulldozer (gasoline), and generator (diesel).
Fuel consumption for the boiler, using data provided by the industry, varied from
450 gallons per month during the summer months to B00 gallons per month during
the winter months, The estimated fuel consumpt.ion for forklift, truck, bulldozer,
and generator was 2, 3, 2, and 4 gallons per hour of operation, respectively, The
approximate fuel prices per gallon were 40¢ for diesel, 60¢ for gasoline, and 50¢
for propane gas.

The forklift is used for the larval setting stage, and the operating hours
for this machine are about 40 minutes (in and out) for every 20 cases of oyster
seed, In the cultch preparation stage for Options 2 and 4, truck, bulldozer,
and generator are used, and the operating hours for these machines are 1, 3, and
7 hours, respectively, to clean 200 cases of ovster shell, No generator is used
for Options 1 and 3. Fuel costs for Option 5 are the lowest among the options,
because there 18 no cultch preparation stage in this option. Estimated fuel and
0il costs in Table 16 vary from $207 to $332 per month for Plant I, and from
$242 to $403 per month for Plant V,

Telephone - Telephone usage varies widely from plant to plant. The estimated
annual telephone costs, including sales expenses, were 51,200, $1,320, $1,440,
$§1,560, and $1,680 for Plants I, II, III, IV, and V, respectively.

Office Supplies = The annual costs of off:ice supplies were estimated to be
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Table 16. Monthly and Annual Fuel and 0il Costs, by Plant and Option

Cultch Cogsts each month, by season

preparation Winter late winter Spring Summer Annual

Plant method (Oct=Jan) {Feb) (Mar-Apr) (May-Sept) total

—— dollars

Options 1,3 326 304 276 228 3,301

I Options 2,4 332 326 310 273 3,638
Option 5 323 293 260 207 3,140

Options 1,3 328 312 288 244 3,422

1T Options 2,4 336 342 333 304 3,870
Option 5 324 298 267 215 3,206

Options 1,3 330 320 300 260 3,543

111 Options 2,4 339 358 356 335 4,103
Option 5 326 302 273 224 3,273

Options 1,3 332 328 312 277 3,664

v Options 2,4 343 373 380 366 4,336
Option 5 327 307 280 233 3,340

Options 1,3 334 336 324 293 3,784

v Options 2,4 347 389 403 397 4,568
Option 5 328 311 287 242 3,406

$600, $660, $720, $780, and $840, correspending to Plants I, II, III, IV, and
V. This includes boockkeeping supplies and other materials to be used in the
of fice,

The costs of office supplies and telephone must vary, month by month, among
plants, but it is impossible to predict month-by-month variations for these costs.
Therefore, the estimated annual costs for office supplies and telephone were

averaged to estimate monthly costs to be used for each plant,

Variable Repairs and Maintenance

In addition to having fixed costs associated with repairs and maintenance,
some machinery requires maintenance which varies with length of usage., The vari-
able repairs and maintenance costs for machinery were estimated at 0.5 percent

of the initial investment costs for that machinery per 100 hours of operation.
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Table 17 shows the estimated costs of variable repairs and maintenance for machin-

ery, by plant and optien,

Table 17. Monthly and Annual Costs of Variable Repairs and
Maintenance for Machinery, by Plant and Option

Cultch Costs each month, by season
preparation Winter Late winter Spring Summer Annuzal
Plant method {Oct-Jan) (Feb) (Mar-Apr) (May-Sapt) total
== dollarg =— —
Option 1 69 78 17 75 885
Option 2 70 81 81 80 927
I Option 3 69 77 76 73 871
Option 4 70 80 80 79 913
Option 5 68 73 70 65 807
Option 1 70 81 a1 80 926
Option 2 71 84 87 B8 982
II Option 3 70 BO 80 78 208
Option 4 n B3 85 85 964
Option 5 68 74 71 67 823
Option 1 71 84 87 86 968
Option 2 72 88 93 95 1,038
II1 Option 3 70 82 83 83 945
Option 4 72 87 90 92 1,015
Option 5 69 75 73 69 839
Option 1 78 93 93 92 1,051
Option 2 80 99 102 103 1,135
IV Option 3 78 91 90 88 1,024
Option 4 79 97 99 99 1,108
Option 5 76 83 78 71 896
Option 1 79 %96 97 97 1,093
Option 2 81 103 107 110 1,191
v Option 3 79 94 94 93 1,061
Option 4 80 100 104 106 1,159
Option 5 76 84 79 73 912

QOthers

Other variable costs included interest on operating capital and other mis-
cellaneous expenses directly related to the production of oyster seed., These

costs were allocated at 5 percent of the total variable costs (Appendix Table I).
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Total Costs

Total costs and costs per case for Plants I through V are presented in
Appendix Tables I-1 threugh I-5. These costs, including fixed costs and vari-
able costs, are expressed in terms of monthly as well as an annual basis., Total

costs vary with options, months of the vear, and size of plant.

In Options 1 through 4 for the 5 different plants, the proportion of fixed
costs to the total falls between the range of 60 to 76 percent for a new building,
and 57 to 74 percent for a used building; but, in Option 5 for those plants, the
proportion drops to the range of 52 to 67 percent for a new building, and 48 to
64 percent for a used building,

Labor costs are the major component affecting the cost of production, ranging
from 39 to 50 percent of the total in Options 1 through 4 for most plants asso-
ciated with a new building, and 44 to 56 percent of the total associated with a
used building. But, in Option 5, these proportions varied from 30 to 43 percent
and 33 to 47 percent for those plants asgociated with a new building and a used

building, respectively,

Utilities, materials, and supplies are the next major component affecting the
cost of production, ranging from 19 to 29 perceant of the total in Options 1 through
4 for all plants assoclated with a new building, and 2t to 32 percent for those
associated with a used building, But, in Option 3, these proportions varied from
31 to 43 percent and 34 to 47 percent for those plants associated with a new build-

ing and a used building, respectively.

Figure B shows these relationships. Costs of labor as a percentage of the
total decreases as plant size increases, but the reverse is true on utilities,
materials, and supplies. Costs other than labor, utilities, materials, and sup-
plies as a percentage of the total are relatively stable throughout all options

and plants,

Average costs per case are estimated by taking total costs and dividing
by cases produced. As can be seen in Appendix Tables I-1 through I-5, average

costs vary with options, plants, and also with months of the year. During the
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winter months, October through January, average costs for Plant 1 are around $80
and §73 per case for each option associated with a new and a used building, re-
spectively. During the summer months, May throuzh September, these costs for
Plant I, assoclated with a new and a used building, vary between $11 and 514, de=-
pending on options. The range of average costs “etween summer and winter months
narrowed by increased output capacities. Figures 9 and 10 show the range of
average costs through the year for each option and plant. Annual average costs
for Plant T, associated with a new building and i used building, ranged from $18
to $20 and $16 to $18, respectively, and those coasts for Plant V ranged from $11
to $13 and from $10 to $12, Figures 11 through l4 grapnically demonstrate these

vartations for Plants I and V,

Returns

In this section, the influence of seasconabllity of production on expected
monthly flow of returns and costs is identified. Price received per case of
seed was assumed to be 523, and to remain constaat through the year, Tables 18
and 19 show the figures for production, total receipts, total costs, and net re-

turns, by month, for each plant and eption.

"Net returns" refer to the total receipts after deducting all costs incurred
to the production of oyster seed. In general, winter months, October through
January, are the only months which have a negative net returns, The net returns

continue to increase, and reach their peak during the summer months,

Table 20 shows the efficiency between net returns and total costs, based
on over=all annual performance, This table gives some idea of how much average
net returns would be created by a dollar of total costs for each option and plant,
For example, in Option 1 for Plant I, assocliated with a new building, average net
retnrns would be 27¢ per $1 of total costs, Figures 15 and 16 reveal the propor-

tion of total costs and net returns to the total receipts.

The estimated average net returns per case are presented in Table 21. The
bigger the plant, the more net returns per case. The reader should remember
that this provides only an estimate, and he should be aware of the limitations

of this study because changes may occur over time,
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Figure 13. Fluctuation of average costs per case, by month,

for Plant V associated with new building.
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Flgure 14, Fluctuation of average costs per case, by month,
for Plant V associated with used building
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Table 20, Efficiency: Average Net Returns Per
Dollar of Total Costs
Type of Option
building Plant 1 2 3 A 5
dollars
Livssessocones .27 o 20 o 24 .22 «16
I eeeenaennass 235 o5 .49 .48 v 37
New 9.5 S « 79 77 « 72 .70 . 54
IVeeesnonannes .92 ) « 84 .83 64
Veeersnsonsasa 1,09 1.07 1,01 .98 o715
Teversnsnenaas .38 o 3i «34 »33 + 25
Ileaeeesconanns .69 .88 63 .61 .49
Used 115§ SR .96 94 .88 .86 .67
TVeesassowssse L1.10 1.08 1.01 .99 .77
Viineosenennes 1.29 1,27 1.19 1,17 .90
Table 21. Average Net Returns Per Case
Type of Option
building Plant 1 2 3 4 5
== dollars
Ieeevovnsnoness 4,92 4.80 4,40 4,21 3,09
Ilecesccsonsoes 8,12 8.01 7.60 7.44 6,17
New ITTeeevecncsess 10,13 10,03 9.64 9.50 8.11
IWeiiveesoenene 10,99 10,91 10,53 10,40 8.93
Veosssrasssessss 11,99 11,90 11,53 11.42 9.88
lecessnvacnnnne 6,39 b.27 5.87 5.68 4,56
Ilesenceonsenes 9,40 9.29 8.88 8.72 7.45
Used ITYeeeaveeensss 11,26 11,16 10,77 10.63 9.24
IVeoessosnsnaes 12,03 11,95 11,57 11,44 9.97

v.......l.ll...
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Total costs as a percentage of total receipts

100
80 L 4
60 L 4
40 | -
20 L 4
0 [ S ' T I 10 1.4 1 [ B S |
Option 12345 12345 12345 12345 12345
Plant 1 II III v v
Figure 15. Proportion of total costs and total net returns

to the total receipts asscoclated with new building.
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Total costs as a percentage of total receipts
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Figure 16. Proportion of total costs aad total net returns
to the total receipts assoclated with used building,
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Total net returns as a percentage of total receipts
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As stated earlier, Option 5 does not have a cultch preparation stage. There-
fore, in Table 21 the figures between Options 1 through 4 and Option 5 are the
indications of how much money can be saved in each option if cultch is prepared
by plant facilities. More specifically, depending on options chosen, $1.12 to
$1.83 and $1.54 to $2,11 per case are saved in Plant I and Plant V, respectively,
if cultch is prepared by the plant, This result is dependent, of course, upon
the assumed cost conditions for cultch preparation and the assumed price of $4,50

per case of pre-cleaned cultch,

Average costs per case assoclated with cultch preparation in different options
and plants can be found in Table 21, Since a cost of $4,50 per case i3 assigned
for cultch in Option 5, $4,50 minus the difference between average net returns
per case for Options 1 through 4 and Option 5 are the average costs per case
associated with cultch preparation for that particular option and plant. Table 22
shows the average costs per case assoclated with cultch preparation in different
options and plants. There is no difference i1 costs of cultch preparation be-
tween a new bullding and a used building. The average cultch preparation costs
per case for Plant T ranged from $2.,67 to $3.38, and for Plant V from $2.39
to $2.96. These costs decrease as plant capacity increases, mainly because
of sliding acale charges of city water and power. Table 23 demonstrates that
costs of cultch preparation contribute a substantial percentage of total costs
per case of oyster seed, For Option 5, purchased cultch accounts for about 23

to 37 percent of the total costs.

Monthly and cumulative seed production and total receipts and costs for Plant
I appear in Figures 17 and 18. These figures reveal the distribution of total
receipts, total costs, and total returns, which would be generated through the
year for Plant I, The vertical distance between total receipts and total costs
represents cumulative net returns, Cumulative total costs for Option 5 are the
highest, and those of Option 1 are the lowest. Cumulative total costs of all
other options (Options 2 through 4) fall within this range.

Curulative total costs and total receipts associated with a new building

and a used bullding, for Plants I and V, are compared in Figure 19.
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Table 22, Average Costs Per Case Associated with Cultch Preparation

Type of Option
building Plant 1 2 3 4 5
dollars
I..Il.'.....'.. 2.6? 2.?9 3.19 3.38 4.50
) 5 2.55 2.66 3.07 3.23 4,50
Both new Illeseerenneane 2,48 2,58 2.97  3.11  4.50
and used
IVeievaeosnvens 2,43 2,52 2,90 3.03 4,50
v....ll'.ll.o.. 2.39 2.48 2.85 2.96 4.50

Table 23, Costs of Cultch Preparation As a Percentage of
Total Costs Per Case

Type of Option
building Plant 1 2 3 4 5
percent
Tesnsossscenans 14.8 15.3 17.2 18.0 22.6
ITeesnvsnsnnass 17.1 17.7 19.9 20.8 26,7
New IIlesesensanans 19,3 19.9 22,2 23,0 30.2
IVeseoesoenanna 20,2 20.8 23.3 24,0 32,0
Veessessonorans 21,7 22,3 24,8 25.6 34,3
Taoesvrenancans 16.1 16,7 18.6 19.5 24,4
L 18.7 19,4 1.7 22,6 28,9
Used ) 5.5 S 21.1 21,8 24,3 25.1 32.7
IVeeeenoononnne 22.1 22,8 25.4 26,2 34.5

v..d....ol....n 23.8 24.5 27.2 27.9 3?.1
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Production, 1,000 cases

6 138
Cumulative Production
and recelipts
— 115
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Cumulative total costs
for Option 5
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2 b q 56
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Month

Figure 17. Monthly and cumulative oyster seed production, total
receipts and costs associsted with new building for

Plant I, Options 1 and 3.

Receipts and costs, 51,000
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Figure 18, Monthly and cumulative oyster seed production, total
recelpts and costs associated with used bullding for

Plant I, Options 1 and 5.
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Figure 19. Cumulative total receipts and costs associated

with new building and used building for Plants
I and V.
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ECONOMIES OF SIZE

As the size of the plant and the scale of operation become larger, considering
expansion from the smallest possible plant, certain economies of scale are usually
realized. That is, after adjusting all inputs optimally, the unit cost of produc-
tion can be reduced by increasing the size of the plant. Two broad forces - spe-
clalization of labor and technological factors - enable producers to reduce unit
cost by expanding the scale of operation. These forces give rise to the negatively
sloped portion of the long-run average cost curva [2], and are practically demon-

strated in the next section.

Analysis of size economies is usually considered in terms of short~ and long-
run situations. According to Madden [7], short-run economies are viewed as re-
sulting from fuller utilization of a fixed plant, and long-run economies as result—
ing from efficiencies obtained by changing plant size, presumably involving a longer
time period. The treatment of any resources as "fixed" is usually based on the
length of the planning horizon being examined, the longevity of the resources in=
volved, and the costs of changing these resources. Which resources are treated
as "fixed" in the short-run has no effect on the eventual shape of the long-run
average cost curve. The long-run average cost curve assumes all resources are
variable, including those designated as fixed in the short=run. A curve that is
dravn tangent to the short-run curves approximates the long=-run economies-cf-size
curve for that range of output represented by the short=run curves. This curve
indicates the average total cost of production that would be experlenced by firms

of different sizes under assumed price relationships and technologies,

Short—Run and Long=Run Cost Functions

This section will cover the cost of product:on for the designed 5 plants, both
at full capacity and at two lesser capacities, and under the short- and long-run
conditions, Long-run planning cost functions can be derived from Tables 24 and 25,
using 5 observations, Two additional points were estimated for each option and
plant by reducing output by 10 and 20 percent from the planned capacity, in order
to get the short-run cost functions. Such a reduction of output does not affect
the fixed costs. Variable costs, depending on the characteristiecs of the item,

may or may not change, Variable costs associatecd with cultch preparation, and



Table 24. Cost Changes Within Plants, with Respect to Qutput
Per Year, Assoclated with Hew Ruilding

Plant
Item 1 1I IIL v v
Lases
Planned capacicy .
OULPUL PET YEAr.seswsess 6,000 B,00C 10,000 12,000 14,000
dollars
Option 1:
Total €0SLE..eesses 108,482.64 119,079.46 128,741.64 144,072.1% 154,263,127
AVETAPe COStBuuanas 18.08 14.88 12,87 12.m 11.01
Option 2:
Total costs.ieevses 109,233,14 119,945.16 129,722,96 145,168.38 155,475,48
AVEYTAREE COStSueures 18,20 14,99 12,97 12.09 11.10
Option 3: ,
Total costBsesvsees 111,609,76 123,183.33 133,632.67 149 ,678.04 160,571,39
Avernze coOStS,..000. 18.60 15,40 13.36 12,47 11.47
Option 4:
Total costs........ 112,748.11 124,451.22 135,030.04 151,203,42 162,227.20
Average coStS.uuees 18.79 15,56 13,50 12,60 11.53
Option 5:
Total costs........ 119,467,484 134,646.42 148,891.89 168,797.64 183,571.17
AVErage COStS.euess 19,91 16,83 14,89 14.07 13.12
casesn
90X capacity
OULPUL DET YRATsssssases 3,400 7,200 9,000 10,800 12,600
dollars
Option 1:
Total costSessesss. 106,709.05 116,719.35 125,790,20 140,004.89 149,609,132
Average COStS...... 18.76 16,21 13.98 12,96 11.87
Cption 2:
Total cost8..saasss 107,424,845 117,539.24 126,713.82 141,031.44 150,740,717
Average CoStS..sasn 19,89 16,32 14,08 13.06 i1.96
Option 12:
Total costSeesesess 109,505,455 1220,498,48 130,298,16 145,185,29 155,427.46
AVeTage CO5CB.svnns 20,28 16.74 14,48 13,44 12,34
Option 4:
Total costS.cssusss 110,603.78 121,714,76 131,630,.94 146,633,20 156,992,24
AVerage cOSBCS,..cees 20,48 16.30 14.63 13.58 12.46
Option 5: '
Total costsd.s....., 116,318.96 130,454.14 143,649.11 161,981.43 175,710,827
Average coStS..eevs 21,54 18,12 15.96 15.00 13.95
cases
80% capacity :
output per year..eassses 4,300 6,400 8,000 9,600 11,200
dollars
Option 1:
Total cost®........ 104,935.3F 114,359.98 122,838.52 135,937.25 144,956.01
Average costS.aseee 21.86 17,87 15.35 14,16 12.94
Oprion 2:
Totol costsevasaeas 305,616.33 115,133.35 123,704.57 136,894.39 146,006,18
Average CcostS,,.eqq 22,00 17.99 15,46 14.26 13.04
Option 3:
Total coStS..eanses 107,398,74 117,709.00 126,940.32 140,683.56 150,282.64
Average COStEeaasas 22,37 18,39 15.87 L4.65 13,42
Option 4:
Total costs........ 108,459.03 118,873,27 128,208.56 142,054,601 151,757.06
Avorage CoStSussess 22,60 18,57 16,03 14.80 13.55
Option 5:
Total costS.awesess 113,170.35 126,261.40 138,406,279 155,16R.45 167,854,972
AVOrafie COSLS.ysews 23.58 19.73 17,30 16,16 14,99




Table 25, Cost ‘hanges Within Plants, with Respcct to Output
Per Year, Assoclated with Used Buildirg

Plant
Item 1 11 1I1 Iv v
~— cases
Planned capacity
OulpuL per ¥eATssasesass 6,000 8,000 10,000 12,000 14,000
- dollars
Option 1:
Total COSLS.ssssnws 99,634,664 108,855,46 117,430.64 13%1,579.19 140,533.17
Average costS,.u.es 16.61 13.60 11,74 10.97 10.03
Option 2: :
Total costs..vees.. 100,385.14 109,721.16 118,411.96 132,675.38 141,745,48
Average €o5ES..iaes. 16,73 13,71 11.84 11,05 10,12
Option 3:
Total cosStS.....e.. 102,762,76 112,960.33 122,322.67 137,185,04 146,842.39
Average coStS.issen 17.13 14,12 12.23 11.43 10,49
Option 4:
TotAl COBLS.uurvnss 103,901,11 114,228.22 123,720,04 138,710,42 148,498.20
Average coS8tS..uues 17,32 14,28 12,37 11.56 10,60
Option 5:
Total costS.uaesess 110,620,446 124,423.42 137,581.89 156,304.64 169,842,172
AVeTage COSTS...qae 18.44 15.55 13,76 13,03 12.14
= CA4S5es
90% capacity
output PeT ¥YCATussasuses 3,400 7,200 9,000 10, 800 12,600
dollars
Option I:
Total cosStSescsssna 97,861.05 106.[‘95.35 114,4?9.20 127'511‘89 135,3?9.32
AVErage COSLS...saes 18,12 14,79 12,72 11.31 10,78
Option 2:
Total costs........ 98,576.84 107,315,24 115,402,82 128,538,544 137,010,77
Average €CostS.aaves 18,25 14.90 12.82 11.90 10,87
Option 3:
Total costs..... -++ 100,657.45 110,275,48 113,988,156 132,692,29 141,698,46
Average CoStSeseres 18,64 15,32 13.22 12,29 11,25
Option 4:
Total costBesasesss M1,756.78 111,491.76 120,320.94 134,140,20 143,263.24
Average CoStS.suaes 18,84 15.48 13,37 12,42 11,37
Option 5:
Total costs........ 107,471.96 120,231.14 132,339,11 149,438.43 161,981.82
Average CO5ES.eveas 19,90 16,70 14,70 13,84 12,86
- Ccdses
BOX capacity
BULDPUL PEY YeATerasvenss 4,800 6,400 2,000 9,600 11,200
dollars
Opt fon 1:
Total costSeseacess 96,087.31 104,135.98 111,527.52 123,444,25 131,226,00
Avorage CoStfaseves 20,02 16,27 13,94 12,86 11.72
Option 2:
Total costSeeneness 96,768.33 104,909.35 112,393.57 124,401.39 132,276.18
AVerage CoStS...ens 20,16 16.39 14,05 12,96 11.81
Option 3:
Total costs........ 98,551,74 107,486,00 115,630,32 128,190.56  136,553.04
Averape CoOBtBrsenas 20.53 16.79 14,45 13.35 12,19
Option 4:
Tntal costs........ 99,612,08 108 65n.27 116,898.56 129,561.01 138,028.06
Averape Costf..emas 20,75 16,98 14,61 13,50 12.32
Option S:
Total contB.asaeass 104,323,35 116,038,40 127,096.29 142,675,45 154,125.92
Averape costS...... 21,73 13,13 15,89 14.86 11.7¢

ol
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labor costs for summer helpers, would vary in direct proportion to the output
reduction, 011 costs for the boller, charges for electric demand, sewer, garbage,
telephone, and coats for light and power other than cultch preparation would

remain constant with output reduections of 10 and 20 percent.

The following long-run average production cost functions have been made with
the simple linear regressicn methed, using 5 observations based on Tables 24 and _
25. These functions show the expected averag: costs per case for options and plants

of full output capacity with a given condition and techmology.

Functions associated with new building:

(1) apcn) = S2a83L o g5 8977
(2) APCN, = ~$ﬁ¢-(15—5 + $5.8854
(3) apch, = 2138328 o 56,2709
(4) APCN, = ﬁ%gl + $6.2855
(5 APCK, = ﬁg{,ﬁ-‘i + $8,1179

Functions associated with used building:

(6) APCU, = ﬁfﬂ + $5.2260
) apcy, = 3872730 4 o5 9537
(8) apcu, = 2822223 4 5 6192
(9) apcy, = 3882373 4 55 6838
(10) apcu, = 3842392 | o7 5167

5 v
where:

APCNl e++ APCN. = average production costs per case,
agsoclated with new building, for
Options 1-5.
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APCU1 ree APCU5 = average production costs per case,
agssociated with used building, for
Options 1-5,

V = gutput of oyster seed, by cases,
per year,

The long=-run average production cost curve, or function, is a relationship
between costs and output, which shows the minimum average production costs for
any level of output whem all inputs are variable. Figures 20 through 23 show the
relationship of short-run to long-run average production costs. There are "fixed"
factors associated with each of these figures, however., In Figures 20 and 21,
the cultch preparation method of Option 1 is applied to all of the curves, while
in Figures 22 and 23 Option 5 is used. The solid lines are the long~run a;Erage
cost curves or the long-run planning cost curves, and the dotted lines are the

short-run average cost curves for the fixed plants, Plants I through V.,

These figures show that the long-run average cost curves are downward sloping,
and mean that as the size of plant increases, the average costs per case decrease
when plants are operating at near capacity. These downward-sloping parts are asso-
clated with economies of size. As shown in these figures, the short=run average
cost curves (all the dotted lines) are moving toward the long=run planning costs
until they coincide, when the rate of output nears capacity. The production at
which the short-run average cost is the lowest is the most efficient rate of out-
put. For any plant, operating at below capacity increases average costs signifi-
cantly. For example, in Option 1, operating at 80 percent of capacity increases
average costs by $3.78 and $1.93 per case for Plants 1 and V, respectively, asso-
ciated with a new bullding, and by $3.41 and $1.6% per case for those plants asso=-
ciated with a used building, respectively. No attempt was made to estimate costs

for those operations in excess of the full capacity,

There are definite economies of size with increasing plant capacity, As the
plant capacity increases from 6,000 to 14,000 cases per year, average costs per
case decrease between 35 and 40 percent for all options. Figures 20 through 23
indicate that further economies of size might exist for even larger plants. The
slopes of the longe~run average production cost cwrves are negative and, within

the output range examined, do not become parallel to the horizontal axis, because
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each successive plant has a lower average cost per case when it operates at its

planned capacity.

Figures 24 and 25 show the long-run average production cost curves under
different options. Option 1 has the lowest average costs, and Option 2 has the
second lowest, compared with other options, and Option 5 has the highest average

costs,

SUMMARY AND CONCLUS{ONS

This study analyzes the economic feasibility of producing Pacific oyster seed
in the Pacific Northwest. Economic feasibiliry exists when there are positive total
receipts after deducting all costs incurred in the production of oyster seed, Plant
models with 5 different capacities (Plants I through V) were designed and analyzed,
Two different building cost estimations were made for each plant, based on an esti-
mate of $25 per square foot for a new building and $10 equivalent per square foot
for a used building. Each plant capacity has 10 different cost figures, 5 for a
new building and 5 for a used building, based on options for cultch preparation,
Total costs, average costs, total receipts, net returns, and accumulated net returng;
for each option and plant were analyzed, both month by month and on an annual basis{;
This was done to indicate how much gain or louss occurs in each month, and the
anticipated annual average costs and benefits. Variable factors affecting the cost
of production were analyzed. Long-run average cost functions and the relationships
between production costs and plant sizes were also analyzed,

Space requirements for Plant I to produce 6,000 cases of oyster seed per year
were 5,770 square feet, while for Plant V, wirh a 14,000 case annual capacity, they
were 8,955 square feet. Thus, a 133 percent increase in output capacity required
only about a 35 percent increase in space. The main increase in space requirements

was for larval rearing and algal food product:ion.

Total initial investment costs for bullding and equipmeunt were highest in
Option 2 and lowest in Option 5, among all op:iions for each plant, Total initrial
investment costs for each plant associated witth a new building were almost double
those associated with a used building, but the difference of average costs among
these two types of bullding was about $1 to $1,50 per case. Of the total initial
investment costs, about 51 to 78 percent was ‘or buildings and 22 to 49 percent

for equipment.
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The proportion of fixed costs to the total for Options 1 through 4 for the 5
plant capacities fell between 60 and 76 percent in case of a new building, and
57 to 73 percent for a used building, But, in Option 5, the proportion fell to
the range of 52 to 67 percent for a new building, and 48 to 64 percent for a used
building,

Labor costs, including supervision, administration, full-time and part-time
labor were the major components affecting the cost: of production among all plants,
ranging from 39 to 50 percent of the total for Options 1 through 4 for a new bufld-
ing, and 43 to 55 percent for a used building, But, in Option 5, these proportions
varied from 30 to 43 percent and 33 to 46 percent for those plants associated with
a new building and a used buflding, respectively,

Utilities, materials, and supplies were the rext major components affecting
the cost of production, ranging from 19 to 29 percent of the total costs in Options
1 through 4 for a new building and all plant sizes, and 21 to 32 percent for a used
building, But, in Option 5, these proportions varied from 31 to 43 percent and 33
to 46 percent for a new building and a used building, respectively.

Average costs varied with options, sizes of Flant, and also with months of the
year. During the winter months, average costs per case for Plant I were about 380
and $72 for each option associlated with a new building and a used building, respec=
tively, During the summer months, these costs for Plant I, for both new and used
buildinge, varied between $11 and $14, depending on options. These variations of
average costs between summer and winter months narrowed with increased output capa-
cities.

Annual average costs per case for Plant I, associated with a new building and
a used building, ranged from $18,08 to $19,91 and $16.61 to $18.44, respectively,
and those costs for Plant V ranged from $11.01 to $13.12 and from $10.03 to $12.14,
respectively.

There is no difference in costs of cultch preparation between a new building
and a used building. Average cultch preparation costs per case, for Plant I.
ranged from $2.67 to $3,38, and for Plant V from $2.39 to $2,96, in Options 1

through 4, These costs decreased with increasing plant size, mainly because of



72

sliding scale charges of city water and power. Cultch preparation 1s an import-
ant item in terms of average costs per case, The proportion of total cost allo-
cated to cultch preparation ranged from 15 to 18 percent for Plant I and 22 to
26 percent for Plant V for Options 1 through 4 within a new building. But, in
Option 5 for these plants, the proportions were about 23 and 34 percent, respec-
tively. These proportions associated with a used building were about 2 percent
higher than those of a new building in each ortion and plant.

There were definite economies of size with successive Iincreased plant capa-
city. As the plant capacity increased from 6,000 to 14,000 cases per vear, average
costs per case decreased from 35 to 40 percent for all options. In other words,
the size of the plant has a significant effect on the cost of production, This
study alsc indicated that further economies of gize might exist for even larger

plantB.

Throughout this study the Option 1 methoc of cultch preparation is the most
favorable in terms of cost saving, compared with other options, and Option 2 is

the second most favorable; Option 5 is the lecast favorable,

Because the initial investment costs for a new building were rather high, this
study suggeats considering buying or operating an existing building, if possible;
thereby the owner can make about 51 to 51.50 more net returns per case than 1f he

invested in a new building.

Finally, this study concluded that producing Pacific oyster seed in the Pacific
Northwest, within the limits addressed in this study, is economically feasible.
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GLOSSARY OF TERMS AS USED IN OYSTER CULTURE

Algae {sing. alga): Single-celled microscopic marine plants that are plank-
tonic and reproduce primarily by dividing.

Batch: The quantity produced at one cycle (from adult oyster to seed).

Bushel: 8 dry U.S. gallons or 1.245 cubic feet.

C0012 . 6H20: Cobaltous chloride, hexahydrate,

Conditioning: Process whereby glycogen in adult oyster is converted to gamete,

Cultch: Material used to collect oyster spat, usually oyster shell,

Cu SO& . 5H20: Cupric sulfate, pentahydrate,

FeCl3 . 6H20: Ferric chloride, hexahydrate,

FeEDDHA: Sodium ferric ethylenediamine di-[o-hydroxyphenyl-acetate],

FeEDTA: Sodium ferric ethylenediamine terraacetate,

Fertilization: The union of the egg and sperm.

g: Gram; 1 g = 1,000 mg = ,032 ounces.

H3BO3: Boric acid.

£: Liter; 1 2 = 1,000 mi = 2,113 pints.

Larvae (sing. larva): Immature free-swimming stage of oyster development
following fertilization of egg, but prior to meta-
morphosis to adult body form.

MnCl2 . 4H20: Manganese chloride, quadrahydrate.

MnSOA . H20: Manganous sulfate, monohydrate.

Mollusk: One of a group of soft, unsegmented animals (clam, snail, octopus).

NazEDTA: Disod{um ethylenediamine tetraacetate.

NaZGLY . 6H20 - B: Glycercphosphoric acid, disodium salt,

NaHCC,.: Sodium bicarbonate.

3
NaH2P04 » HZO: Sodium phosphate, monobasic.
NaNOB: Sodium nitrate.

NaHoD4 . 2H20: Sodium molyhdate, bihydrate,
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PVC: Polyvinyl chloride.

Rearing: Maintenance of the free-swimming :3tage of the oyster.

Seed: A young oyster,

Setting: Process of the oyster larvae attaching to a substrata (cultch).
Spat: A newly settled or attached foung oyiter; a postlarval oyster,
Spawning: Eliciting sex products from adul: oyster.

Sulmet: Sulfamethazine, antibiotic.

Tris: Amino [hydroxymethyl] propandiol,

u: Micron; 1 u = ,001 millimeter.

Veliger: A larval mollusk in the stage when it has developed the velum.
Velum: The ciliated locomotor organ of the molluscan larvaa,

Zn soa . 7H20: Zinc sulfate, heptahydrate.
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Appendix Table I - 1,

Monthly and Awnual Totsl Coste and Conta Per Cnar fur Plont 1

Cultch proparation ncthod Gpefon 1 vption 2 :
Cost of cach month Winter Late winter Spriag Sunmer Annunl Winter late winter Trring S r Anaual i
by meason {Oct-tau) (Fel) (Mar-Apr)  (Mav=tept) cutal {dct=Jaad {¥vh) Qiar-Apr)  (Mae=Seped gotal -
Product ion (casnn), new and uscdeoiveasros 1 L) 00 ano 6,000 100 00 £00 Hen B, 00
dallars Jollars
¥Yarisble coste, new und used:
Part-time laboteisiascinriarevensnranas 53 3] WY (11 3,494 56 13} M9 466 34T
Utilfitica, materials, & suppliesce,orin 1,001 1,573 1,927 2,260 w729 2 1,53%% 1,922 2,265 20,613 |
. Varfable gepairs,, YT 70 8 n 15 8% n 131 81 80 927
OLhEI My vasennnaunanarassssarasenaernses 56 94 118 140 1,256 55 94 118 141 1,252
Totalevusransnnss 1,188 1,978 2,471 2,941 26,364 1,155 1,966 2,470 2,452 26,234
Total [ixed & varfable, newiiiivasrvssnissn 3,023 B,821 9,314 9,784 138,483 8,067 8,872 %.383 9,864 109,233
Total fixed b varisble, used,ivaervsrvanen 7,291 8,034 8,517 9,047 $9,635 7,330 8,141 8,645 9,127 100,355 |
Coats per case:
Flred coBbS, MEWiunestastissssssssssssss 63,43 17,11 11.41 8.55 13.69 65,12 17.22 11.52 B.6d 13,82
Fixed coscs, usedesssirsrsssr . 61.C6 15.26 10,17 1.63 12,22 BL.75 15.44 10,29 T2 12,35
Varfable cosrs, new & usedisiucess .s 11,85 4,95 4,12 .68 4.9 11.55 4.91 4,12 3.69 6.38
Total costs/case, New.,iivasve 30,28 22.06 15.53 12,23 13,09 80.67 22.1% 15.64 12.33 18.29
Total costs/case, used, . vsuuen 72,91 20,21 14,29 11,31 16,561 73,30 20,15 14,41 11,31 16,73
Cultch preparacion rethod | Option 3 ! option 4
Cost of mach ponth Winter lLate winter Spring Sumer snnual | Winter Late winter Svilng Summer Annual |
by season ! (Cct~Jan} (Feb) (Mar-apr) (May-Sept) total i (Oct-Jan) {Feb) (Mar-apz) {May-Sept) total |
Froduction (cuses), new and used,.oswsvrre . 160 400 00 GO0 6,000 | 140 400 £00 500 4,000 '
dollzars gollars -
Varizble costs, nev and useds |
Farr—time labor.iiuiuissrssnarcssnvnsnss 38 233 9 466 1,494 58 231 349 466 3,494 |
Dtilitics, materials, & 1,055 1,736 2,254 Z,891 23,978 1,054 1,812 2,280 2,729 26,230
Variable repairs.e.s. 69 17 76 73 871 70 80 80 78 313 |
(21T o P R 39 106 134 162 __ 1,417 5% 196 136 164 1,432
Totalesaswrvennnr 1,241 2,212 2,BL3 3,392 29,760 1,241 2,231 2,845 3,437 10, 07 |
!
Total fixed & variable, BEW.cieissnvsvanas 8,062 2.033 9,634 10,213 111,810 B,13L 9,121 2,733 10,327 1z, 762 |
Total fixed & variable, USedusessedvavusen 7,325 8,295 8,897 9,475 102,763 7,294 5,385 £,998 9,590 103,901 N
[Coats per case: 1
Fixed COSLE, NEYewisininnrvmssrnsisrssn 68,11 17.0% 11,37 8.51 13,64 68,90 12,22 11,48 8.61 1378 |
Fixed costs5, USeleeiuvaiarnvaans £0.84 15.21 19.14 7.60 1z2.17 61.52 15.18 10,25 7.69 12,31
Yariable costs, NeW & used.eeraemnnanns 12.51 5.53 459 4.24 4,96 12.41 5.58 6,74 4,30 5.01
Total costafcase, NEW...vasuns £0.52 22,58 16.06 12,77 18.60 81.31 22,80 16.22 12,91 18,73
Toral COSTE/CABe, USEduceeeses 73.25 20,74 14,83 11.84 17.12 73.94 20,96 14,99 11.99 17.32 |
! |
Cylech preparation cechad Option 5
Coet of each month wWinter Late winter Sprinz Summer Annnal
by meason (Oct=Jan) (Fek) (tar-Apr) (May-Sept) total
Yroduction {cases), new Id used..esesaens 104 400 600 ann 6,000
dollare
Variable rosts, new znd used!
Part—-tine labOT..cessenvaanmnwnnnsasnan - - - - —
Ueilities, saterinle, & supPlisZ.eciens 1,244 2,650 3,559 4,449 36,970
Varfable tepairb..casscssnsacacunrnssss 63 1 HH &4 807
OLRETN. . rvranvosnmmuassssnsnarnnaranans £6 136 181 228 1,890
11 1 Y 1,318 2,839 3,810 4,739 39,687
Total [ixed & variable, NV .cevuvrsavssen £,026 9.509 10,459 11,387 119,462
Total fixe. & variable, usedesscussessesss 7,289 8,770 9,71 10,650 110,620
HOTR: "Hew" aond “uwed” refer to the comts
ICoats par case? sxpocinted with a new Luilding at
Fixed cONLA, NOW. v iuccscansbonsnrutasran 66,48 16.62 11.08 8,31 1330 $25 per squate font, and & used build=
Fixed codbo, unflaiensssnsnnasnans 31,11 14,78 9.85 7.09 11,81 inp at $10 eqcivalent per snuare foot,
Vartable conts, nrw & uned. .. 13,78 .15 6.35 5.92 6.61 respoctively.
Total corrm/case, NEW..0as 80,16 23,77 17,43 14,23 15,51
Total conlajcace, UNCUaaansnna 12,29 21.9) 16,20 13,1 14,44
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Culteh preporat fon method Qpeden L vptdon 2 i
Cost of cach oonth Hinter Late winter Spring Swmer Aunnal Winter Lates vinter Spring Sunmer Annuai
by sranon {(Deg-tan) (Febd (MereApT)  (MaweSepn) tntal (Net=Jan) {Fob} (Mar-Ape)  (Mav=tept)  total
Froduction (cases), nev acd waode,veueann. | 134 514 80D 1,064 8,000 13 534 800 1,00 4,000
dellaes —- [ Tt ————
Vartable coars, new and umed:
© Part-time lnbﬂr......................... 8 k1 466 62t 4,659 8 m £1 ] 621 4,639
= Utilitdea, materiale, & supplies,...u., | 1,121 1,900 2,13% 2,858 25,404 1,006 1,592 2,19% 1,816 25,454
Varlable Cepairs e nrsuenersrnncnns 0 a1 Bl &0 928 | M .23 a7 4R 9532
Y11 2 P fi4 115 147 178 1,552 63 118 147 119 1,554
1,315 2,407 3,083 3,137 32,601 1,308 2,402 3,084 3,764 32,639
Total fixed & varfable, n&v.uuveessissraas | 8,542 ®,61% 10,290 10,944 119,67¢ 8,58 9,637 10,370 11,019 119,945
Total fixed & varfable, usedeuarysrrancsns 7,690 8,761 9,438 10,092 108,555 LIREDS 8,825 9,318 10,1387 109,721
Comta per case:
Fixed coBLS, 08W. i cernurarnnresinninns 53.73 13,50 9.01 6,76 10,83 54,29 11,62 5.09 6.31 10.91
Fined costs, used.ouereivinnrnnnirannns | 47242 11,990 7.94 5.96 %.53 ! 47,94 12,03 8,01 6.03 9.63
Varfable costs, new & used....yveesons. 9.%6 4,51 1,85 1.51 4,07 | 9,76 §,50 1.87 3.53 4.08
Total cOBLS/CASE, NEWVissasrses 63,74 18,01 12.86 10.27 14,88 64,08 18,12 12.96 10.%6 14,9%
Total coptefcase, Uscdessacran 37.33 16,41 11,79 9,47 13.60 51,10 16.53 1:,90 9.56 13‘71|
}
| . |
Cuitch preparation zsthod : Option 3 | Option & :
Cont of each month Winter late wincer Spring Summer Annuzal é Winter Late winter Spring Swmer Annual
by teasan {0ct-Jan) (Feb) {Mar-anry (May-Sept) total | (Ogt-Jtaa) (Feb) “ar-Apr) (May~Sept) tatal
Production (cases), new and used.sesassen.s ! 134 534 800 1,066 B,000 | 134 534 . BCR 1,066 3, 000
e — gollirs |
Yariable costs, new and nsed:
PArt-t100 1abOTeraeneernnrarossnrancsss 8 311 466 621 4,659 rE ] 311 466 623 4,659
" Ueildties, waterfale, & suprlies...sees 1,200 2,193 2,620 3,402 29,646 1,202 2,716 2,858 3,454 30,009
~ Variable Tepairs.venunsncessas i 10 30 :1¢] 78 308 1 83 &5 86 564
L 3 T 68 12% 168 o205 1,761 &7 131 170 08 1,732
T Totedeesussureran 1,416 2,713 3,534 4,306 36,974 1,418 2,761 3,579 4,168 17,415
Total Fixed & varfab)e, Dew.ceuvesnscesans 8,600 5,897 10,712 11,450 123,183 8,671 9,9%4 10,652 11,622 124,451
Total fixed & vazrisble, used..uivesvesnnnas 7,748 9,045 9,866 10,638 112,960 7,819 9,142 9,560 19,170 114,228
Coats per rcase:
Fixed cOMEM, B8V . uursasinaaransscenrys 52.61 13.45 8,98 6. 74 10.73 56,13 13,58 §.07 6,80 10.88
Fixed costs, used.sisnsricanisnarisnras 47,25 11.86 7.91 5.%4 9.50 47,77 11,99 8.00 6,00 9.60
Variable ¢ostS, new & uSed.ev.eesss . 10.57 5.08 &,52 4,04 4,62 10.58 5.13 4,47 4,10 4,68
Total costricase, nev.,,ueais, 64.18 18,53 13,40 10.78 15,40 64,71 18,71 13,54 16,90 15.56
Total coste/cane, UAtdiciuass. 57.82 16.94 12,31 9.58 la.12 58,35 17,12 12.47 10.10 15.28
Cultch preparation machod Option 5
Cost of each monch Winter Late winter Spring Summer Annnal
by season (0ct-Jan) {Feb} (Har=Apr)  {(May-Sant) total
Productfon {cases), now and csed..ee..ue.s | 134 534 800 1,966 8,000
dollars
Variable costs, new and used:
PArt-time 1abOT. vy issnnerrrssnnnrranns - — -— —_ _—
UDeilities, materiala, & cupplies.,.,,.. 1,462 3,330 4,578 5,78% 47,280
Variable TepalrS.cs.iviinecnseservannnan 6B T4 7 &7 822
OLhera it aiiiiniirinsiicinraiinnnnnnas 7 171 232 193 2,405
Totadl.iaianusnnaan 1,607 3,595 4,881 6,145 50,507
Total [ixed & variable, nev......veeencnas 8,618 10,607 11,893 13,156 134,646
Total fixed & variable, uned.eueevmensnaes 7,767 9,755 11,041 12,304 126,423
Coste prr came: BOTE:  “Hew”™ and "uned™ rofer to the costs
Fixed costs, nevo..csioivirensirinanaaa | 32,33 13.13 6.76 6.38 10.52 sugoclatel with & aew bullding at
Fixed CONLB, UBEUworuniucnrrsrsnnen sonan 45.97 11.53 7.70 5.78 9.24 525 per wnuare foot, an a uicd buflds
Variable costs, nev & uhedieeiceunnane, 1i.5% 6.73 6.10 5.76 6.91 ink =t S16 equlvatent per nquare fnug,
Fespect ively,
Toral costafcane, new,, 64,32 19,06 14.86 1. 9% 16.R)
Total costa/case, uskd,, . ey 57,96 1H. 26 11,80 11,54 15,55
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Appendlx Table I - 1,

Monthly and Annual Total Couts snd Codtn Per Caxe lor Fiant 111

Cultch prepavotian metfhod Optlou ) apt fon T
Cost of ecach moath Winter Late winter  Spring Surmet anounl b Winter kate winter  Spring Sunmer tnaal
by seanon (Oct-Jan}) (Feb) (Mar-Apr) (May-Sept)  toral | {dct-Jan} {teb) (reapr)  {Mav=deprd aotal
Production {caeez), new and uSedicavivrans 166 GhE 1,000 1,134 10,000 166 666 t,000 1,334 10, 00
doallars dollacs *
Varisbie corts, new and vaed: '
Part-time lAbOC...sssenccasacossnanstns 97 .13 582 177 5,824 97 188 532 177 5,828
Utilities, natorials, & supplies..eaues 1,243 2,224 2,852 3,460 30,207 i,n? 2,123 2,867 3,491 30,279
Varfable repaivs.,.ousa 7l 84 86 % 9£9 ” a8 93 % 3,018
4] 1) - T T LT L TR T PR Y 10 135 176 216 1, /50 69 133 177 218 1,857
Totmlesssscannans 1,481 2,531 3,696 4,539 31, 845 1,455 e, B34 3,719 4,581 18,595
Total Fixod & vAriable, NeWe..eseavicssess | 8,972 10,322 11,188 12,031 129,742 9,016 10, 195 11,279 12,141 128,713
Toral Fixed & varlohle, usedecessrscscsens 8,030 9,350 10,245 11,08% 117,431 8,073 9,452 13,337 11,19% 1le,-12
Coste per casa:
Fixed COSLS, NEU.sssrenvossrnnrbnasssns 45,13 11.25 .49 5.62 B,9% 45.54 11,35 1.56 5.67 9,07 ¢
Fixed cosbs, uScdiiisracmsaseesr . 39,45 9.82 6.55 4.91 7.856 30,87 9.9 6,62 4,96 I
Yariable costs, new & uséda.... s 8,52 e 5 L0 3.40 3.88 8.77 4,26 3.32 .43 e
Total costefcase, NeW.isesanns 54.05 15.50 11,18 9.02 12,8 [ 354.31 13,61 11.23 2.10 12,97
Total costs/case, used-.iuiiaas 48,37 14.08 10.25 8,31 11,74 | 48,04 14,20 10, 2% 8.29 31.T4 -
Culteh preparacion method Option 3 l option 4
€Cost of each month Winter Llate winter Spring Sunmer Anpual | Winter Late winter Spring Sz anrrual
by season ! (Oct-tan) (Feb) (Mar-Apr) {(May-Sept) teral | {Oct=Jan} (Tck) (Uar=ipr)y  (Mav-tept)  total
Production (cascs), new and used....cvasen l 166 L1 1.0od 1,334 10,000 i 166 L] 1,000 1,334 15,870
dollars i doliars -
Voviable cosLs, new and wsad:
Farc-time 180T .ccvinarravsscnrsrnassan 97 b5 582 m 5,824 97 368 582 717 5,04
Ueflities, cateriale, & sepplies....... L,342 2,586 3,376 4,087 35,140 1,344 2,616 3,425 4,154 35,612
Vatdable repalra . cuvasrnanewsarseranne 10 82 b4 83 945 12 37 a0 92 U
CLhErSsacasss ravronarsasrornanssrarrant 75 153 202 247 1,096 75 154 205 251 213
TobAle.ssacnnneas 1,58& 3,209 4,244 5,154 44,005 1,589 3,245 4,302 5274 Ju'.,S_"Q
Tatal fixed & variable, newe..vomveraare-s 9,053 10,678 11,713 12,663 133,633 9,127 14,783 11,040 12,812 135.’1":9
Total fixed & variable, usedissancaiiurvas 8,111 9,735 10,771 11,721 122,323 8,184 9,841 10,638 11,800 123,729
Cocats per case:
FPixed COSES, TOVaananessasassrranaurars 44,99 11.21 F.47 5.60 B.96 45,41 11.32 7.54 565 9. 04
Fixed costs, usldissranviaunas 39.3% 9.80 6,53 4.89 7.83 39,73 9.90 660 4,94 .01
Variable costs, new & usadis . asnranaess 9,54 4,82 4,24 1,89 4,40 9,57 4,47 4,38 3.55% 1Y
Total costefcasze, NoW..eivenns 54.33 16,03 1,71 9.4% 13.36 54.9%8 16,19 11,B4 9,60 13,50
Total coste/case, nged.soaiass 4B.86 14.62 10,77 8,78 12,323 49,30 14,77 10,99 8,39 12,37
Gulteh preparacion mechod Optien 5
Coat of ecach wmaath Winter Lure winter Sprine Summet Annnal
by scason {0et-Jan) (Yeb) (lar=Apr)  (May-Sept}  toral
Productlon {cases), new and used...vvuren : 166 6h6 1,100 1,134 10,000
doilars -
Yariable coate, new and used!
Parc-time LaboTesausissnrnmnsarnarinse - -— -— -_ —
prilities, materialn, & aupplics.,.c.e. 1,670 &, 041 5,59 1,132 57,574
Varfable tepaltdeccssssarsasnnecraanies 69 75 73 2 839
OLIOTBusransrtosrsnansnannamassrsnnnas n7 206 3 Gl 2,
Totaleenersaseses | 1,826 4,322 5,952 7,561 61,11
Total fixed & varfable, NEveesrresersesnes | 9,123 11,618 13,249 14,857 143,892
Tolal [ixed & varinble, uecdessesssrenvens [ 5,180 10,675 12,306 13,915 137,582
Coals per camc: HOTE: "New" and "uned" tefer.to the coeCy
Fined €OATA, MPVeeensassrrrserasansasnn | 63,95 10,96 7.30 o2 R, 76 tosociated with & new Lullding ot
Fixcd coslo, 19adeererauresse ¥a.28 9.5 6.35 4 76 2,63 i”‘ per ninare foar, o ured fallie
Varisble vosts, aev b Uatdocrsrenseseer | 11,08 6.49 5,95 5407 6,13 e e 10 squivalent per aqiare Lowt,
respectively. .
Total comtnfcase, WoMeanenanasn 54,93 17,45 11.2% 11,14 14.R9
Total cootefcane, Wirdeeecaess Q2 16.03 12.M) 18,43 11,7
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Culteh preparat fun method uption 1 i Optlon 2
Cont of caeh month Winter  Late wintet Sprian Sureaey Aomual ; Winter late winter Spring Surmer Anmmal !
- by neasoa (Oct—Jan} {Feb) (Mar-Apr)  (MavwSepe)  erotal |, (Det-Jan) {Teb) var-Apt)  (Mav=3c7t)  total I
) _itﬂducti.on (caoca), new and wsedayanyanans 00 ino 1,200 1,600 12,000 | 200 aoo 1,00 1,600 12,030 i
l_' dollara follars !
_ iWariable contas, new and used:
Fart-tine 1oboT.easesavasncnvssansuinnes nr [1.3 699 1,93 11,981 117 465 & 1,914 11,951
Ptilitice, naterdals, & supplicseecisss 1,588 2,57 2,128 4,062 35,091 1,363 2,578 3,351 4,106 35,2621
Variable repairs.. 78 23 91 | 92 1,051 80 9% 1 143 1,135
LT 73 157 206 04 2,406 78 157 203 97 2,419 ]:
Totaloversrrrrasns 1,662 1,239 4,126 6,368 50,529 1,638 3,300 4,360 6,446 §0,797 |
Total fixed & variable, nevasievranerrnnss 9,457 11,084 12,11 14,184 144,072 9,502 11,164 12,224 4,510 145,166
Total fixed & variable, usodessssevnvrsrve 8,416 10,041 11,030 13,142 131,579 B 461 10,123 11,183 13,2469 132,675
Coste par casc:
Fixed coOSLS, MEWacusivaranvanrertrannns .53 .74 650 4,B7 7.80 39.32 9.83 6,55 §.92 1.86
Fixed costs, Uhedeisiinnniensiinibibnis .77 B.éd 5.61 4,12 6.76 .12 8,53 5.6% 4,26 6.52
Variable costs, now & usede.ivannennune a1 4,11 3,60 .99 .21 B.19 4,13 1.63 4,03 4.23
Total coats/case, NeWieevsasee 47.29 13.85 10.10 8,86 12.01 §7.51 13,96 10.15 3.95 12.09
Total costa/case, usedaseseens 42,08 12,55 9,23 8,21 10.97 42,31 12,66 9.32 8,29 11,05
Culteh prepatation method option 3 Oprion & !
Cost of each wonth Winter Late winter Spring Swrner Anmual Winter Lace wincer Spring Siwmer Annwal |
by season {Oct~3an) {Fab) {Mar-Anr) (May~Sepr) toeal {Oct-Jan} {Fet) CMar-apr)y  (May=Sepr)  total
Production {cases), mew and usedessssesves 200 00 1,200 1,400 12,00Q 200 -la) 1,260 1,603 1,000 .
dollinrs doilars
[Pariable costs, new amd uaed; ‘
. Part~time lebor,eiesecivnasnsnanmnarans 117 466 699 1,93 11,981 117 456 &99 1,930 11,931 :
. Utfilities, matexlals, & supplies. - 1,507 3,004 L5 Dk ] 4,771 40,714 1,512 3,042 3,972 4,852 41,295
.<L Vatdable repalrssuerraansarsnavss en 18 92 40 88 1,024 19 97 99 9% 1,107 |
2 OLtDeIm.eccsesvitsssiinnnnnvnsen ‘ee 85 178 215 340 1,686 ‘85 180 219 M4 2,719
L Tot8laswnsansnvane 1,787 3,140 4,937 1,129 56,405 1,793 3,735 : 5,009 1,115 57,102
’ Total fixed & varfable, cewisssnes e 9,559 11,51} 12,710 14,902 149,678 9,635 11,627 12,850 15,067 151,203
[Total fixed & varisblie, usedesverevvennans 8,318 10,472 11,669 13,861 137,185 6,594 10,586 11,80% 14,026 118,710
Costn per came;
Fixed costs, newessesrrone e 38.56 .72 6,48 4.86 1.37 M. 9.80 6,51 4.90 7.5
Fined costs, usedassses N 33.66 8.41 5.61 4.21 6.73 34,00 8,50 5.67 £.25 6.80
Variable coste, new & used..... 1aa 8.93 4,67 4,11 [N 1] 4,70 8.96 4.713 4.17 &.5% 4,76
Total costs/case, NeW.iseaanss 47.79 14.3% 10.5% W32 12,47 48,17 14,51 10.70 .42 12,60
Total cosztafcase, UsEdiwivsiss 42,59 13.08 %.72 8.67 11.43 £2.96 13.23 9,34 5.77 11.56
Cultch preparation method Option §
Cont of each month Winter Late winter Spring Sumaer Annual
by meason (Cer=Tan) (Feb) (Mar-Apr} {Hay-Sept)  cotal
Production (cases), new and used...ueveees 200 800 1,700 1,600 12,000
dollats
Variable costs, new and used:
Fart—tine laboOr.c.vcecssnsasssancnsnnss Ll -— — 998 4,992
Utilicies, materiain, & supplief....... 1,909 4,162 6,627 8,472 68,012
Variable repsirs.. e 76 83 74 n 896
CLhRT® v cusssvastsnsnnnas e 99 242 115 417 1,695
Totak... s 2,084 5,087 7,040 10,018 77,595
{Total fixed & varlable, NEW.eevsassnsassas 9,684 12,6R7 14,640 17,818 148,792
[Total fixed & variable, UdBEdacuuansssvians 8,643 11,646 13,59% 16,57} 156,305
: . NOTE: "Neu"™ and “used™ vefer to the conta
c“:;x:rc::::: PEViisessonnonnsnsnntasnns | 38,00 9.50 6,33 475 7.60 s#anociatad with & nev bufldine at
Fixed conen, WAedaasnen... veeae | 32.8D B.20 5,47 $lD 6.56 325 por dquare faat, and g usel huild-
Variatle costs, Bev & SHEdeeeeveaesenas | 1062 6.16 3.87 6.26 6.47 irp st S$10 coolvalent per amare foat,
- Teapect ively.
Total coata/caBE, NeWiiicaaaa 4R.42 15,6 i2.20 11.m 14,07
Total cootsfcAsm, unitdeeseesss 43,22 14,56 11.% 10,14 11.03
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Cylteh preparation ceghod Uption 1 OpLton 2
Cost of ench month Winter Late winter Spring Swrmer Annual Winter laio winter Spring Surmet
by scason (Dee-Jand (Tob) {Har-ApT) vaveticpL) taral {Gcr-tan} {¥eb) (Mar-ipr}  (Mav=sepe)
Productlon (cases), new and ustdiiccivrnes 135 ¥ 1,400 1,966 1a,000 234 o34 1,500 1,566
. dollars dallats by
Varisble costs, nev and used:
Part—-tiae LabaTeccsrsssnnrasrrsrananens 136 534 BLS 1,085 13,140 136 544 RS 1,085
Peilictea, materials, & supplies..ooss 1,511 2,991 31,790 4,661 3a,92h 1,448 2,912 1,004 &,717
19 k-1 93 97 1,093 a1 102 107 o L 19 -
% 177 235 342 3,700 As 178 phy) 346
Totalivsoarsranee 1,812 3,718 4,938 1,185 56,768 1,190 3,736 4,983 1,258
[Total fixed L varisble, nevw..cerevvvrnsnss 9,916 11,542 13,063 15,21¢e 154,262 9,965 11,930 12,177 15,451
Total fixed & variable, waed. .. vvvrensaan 8,792 10,698 11,91% 14,166 140,533 8,840 10,786 12,033 14,307
Costs per caset
Pixed costB, REUeeuicemsnonsnrrrctsnsss 34,12 8,70 3.80 4,35 6. 96 35,02 8,77 5.55 4.39 7.07
Pixed costa, uscdacessasens 29,83 7.47 4,99 3.74 5.98 30,13 7. 55 5.04 3.18 6,04
Variable coate, new b vaed,.ovvvncunnns 7.1 1,98 «53 .85 .05 74865 &0 3.56 3.69 4,08
Total costa/cane, NOV.iieseanss 42,48 12.68 33 B.20 11.01 42,67 12,77 9.41 %.28
Total costs/case, veed..seeuss 7,57 11.45 8.52 1.59 10,03 7. na 11,35 3,460 1.67
Cultch preparacion method Option 3 Dption 4
Cost of each month Winter Late winter Spring Suzmer Ancual Winter Late winter Spering fomma
by asason ! {(Det~Jan) (Feh) Mar—-Apr) (¥ar-Seot} total {0ct~Jan) {Teb) (Mar-Apr) (Mas<5:nr)
Production (cases), new and usedenvorivsaai 35 934 1,400 1,E66 14,000 234 934 1,400 1,8%0
dollars ’ collare
ariable costs, nev and veed: !
Part-tice labot.icseennwrrsnaveannrnrraass’ 138 544 815 2,085 13,146 136 S44 ars 2,095
) Ueilities, ceterials, & suprlies P 1,658 3,401 4,438 5,45 46,122 1,65 3,446 4,508 5,547
Varjable repaiTsivavvressnncvananrorass 79 94 94 ) 1,061 80 100 104 106
[ 1] T Y T T P T T T P T 93 202 267 g2 3,016 94 05 271 387
TORAL . surrnannnss 1,956 §,261 5,614 8,011 63,345 1,964 4,295 . 5,658 8,125
P‘otli fixed & variable, nsv.,viauas 10,058 12,343 13,716 16,113 160,571 10,135 12,466 13,870 16,296
Toral fixed & variible, usedes.ivacanrannas 4,914 11,199 12,572 14,969 146,842 3,991 11,322 12,735 15,152
iConts per case:
Pixed cost®, REVesisrseassssasansnrerts Ja.62 B.&7 5.7% L2 1] 6,95 34,92 4.75 5.84 4,38
Fixed costs, usedisssisnavarnnasssnnnns 29.74 7.45 .97 L7 5.96 30,03 7.52 5.02 3.7
Variable costs, nev b used,sesesecncenn 8,36 [ 1 4.01 4.29 4,53 8.3% 4,60 4,97 4,35
Tota) costs/case, NeWe...qauas 42,98 13.21 5.80 8,63 11,47 43,31 13,33 .91 8.7]
Total costafcase, uUs€derrvrran 38,10 11.99 8,98 8,02 10,4% 38,42 12,12 9.09 5,12
Culteh prepararicn rethnd Option 3
Cont of each meath Winter Late vintsr  Spring Sunmer Armual
by seasen | ¢Cet=Jan) (Fel) (!hr-.\_pr) {May-Sept}  totdl
[Production (cases), nev and umed...eceonas 3 3 1,400 1,E6% 14,000
dollars
Variuble costs, nev and used:
Part-tint laboT..isrsecccsicavonnansans — - — 353 4,992
tedlities, materiala, & supplies.icaas. 2,127 5,461 7,645 9,809 78,3101
Yariable repairm.cvvecccsssssrnnnasanar ! 76 -] 79 11 912
Otherdisinssaniananerenis 110 277 386 544 4,210
Totalissssaananns 2,313 5,822 8,110 11,424 EB,415
Total fixed & variable, nev....vvsaas 10,242 13,752 16,040 19,354 183,571
Total fixed & variable, usedicovusvcaannas 9,098 12,608 14,596 18,710 169,842
Costs per cases NOTE: "New" and "umed” refer to the coacs
L L3
Plxcd oML, Bevieeseciserernreseraaoss | 33,39 8,49 5,66 1,25 6.8 o e e re toce st & oaed b
+ per mAuaTe fook, and & veed build=
FTixed conta, uned,.... erwEd arssrana 9,00 1.26 [ )] M6k 5.02 fng #t SI0 emuivalent per square loot,
Vorlable costs, now b umed . avcaanrsnss 9,48 6.13 5.1 6,12 6,32 respectively.
Total coatu/case, NEW..ocasren 43.77 1,72 11.4% 10,77 17,12
Total contafcane, uneds.iaviea 18,04 11,49 14,0k 9,76 17,14







