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1 Introduction

The Environmental Laboratory (EL), U.S. Army Engincer Waterways
Experiment Station (WES), conducted the Dredged Material Research Program
(DMRP) from 1973 through 1978. One of the specific goals of the DMRP
was to "develop and test concepts for using disposal sites for productive pur-
poses and consider the use of dredged material as a natural resource” (Saucier
et al. 1978). Two work units funded under the DMRP that addressed produc-
tive uses were: The Investigation of Mariculture as an Altemnative Use of
Dredged Material Containment Areas (DMCA), and The Demonstration of
Marine Shrimp Culture in an Active Dredged Material Containment Area.
Important results of these two work units included:

a. Plant and animal species (400) were identified as potential culture
organisms in DMCA's.

b. Small-scale studies with shrimp grown in dredged sediments showed no
biological limitations to mariculture.

c. Shrimp raised in a 20-acre containment area cell without supplemental
feedings grew at a rate comparable to wild shrimp (Saucier et al. 1978;
Quick et al. 1978).

Over the last decade, environmental impacts have been given greater con-
sideration in U.S. Amy Corps of Engineers (USACE) activities. One result of
this has been a shift away from open-water disposal of dredged sediments
toward more frequent use of disposal in confined upland sites. However, there
has also been increasing difficulty at the district level in obtaining suitable
upland disposal sites. Landowners have been reluctant to allow use of their
property for sediment disposal without some benefits in retum.

These factors, and the positive conclusions reached during the DMRP,
contributed to a sustained interest in aquaculture within the USACE. The
Containment Area Aquaculture Program (CAAP) was thus initiated in 1986, as
a development of the Environmental Effects of Dredging Program, to fully
examine the beneficial-use concept of aquaculture with emphasis on more
economical and environmentally compatible site acquisition. The CAAP had
two major activities: a field demonstration of aquaculture in a DMCA on a
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commercial scale, and the exchange of information on DMCA aquaculture to
districts, local sponsors, and the interested public.

Maini ..ance dredging in waterways often requires long-range planning to
ensur . Je availability of sites to deposit dredged material. The CAAP is
expected to reduce the difficulty of obtaining deposition sites by offering land-
owners an inducement to cooperate with local USACE districts. This induce-
ment can take the form of revenues to the landowner who leases his land for
aquaculture, as well as savings to the aquaculturist in the costs related to pond
construction. In addition, landowners and aquaculturists will receive technical
aquaculture assistance through information transfer from the CAAP demonstra-
tion project in Brownsville, TX.

Containment area aquaculture can have positive impacts other than those
which directly affect the landowner and the district. An aquaculture operation
will provide employment for the local workforce, will stimulate the local econ-
omy, and may improve wildlife habitat by the creation of protected water-
bodies. The program also represents resourceful lIand use and will foster a
mutually beneficial partnership between USACE and the private sector.

This report provides analyses of the economics and marketing of the field
demonstration project. The analyses identify and quantify the various costs of
a DMCA aquaculture venture that would be incurred by the USACE district
and the aquaculturist. Of particular interest are the savings to the landowner or
aquaculturist who cooperates with the USACE. A PC-based model is also pre-
sented which allows determination of the economic feasibility of rearing differ-
ent species in containment areas of different sizes. Data from aquaculture
literature are used to "test” the feasibility of rearing catfish, crawfish, hybrid
striped bass, and mollusks in DMCA’s. Results of these feasibility tests are
provided. Finally, the data sources used in preparation of this report are
arranged with other sources of aquaculture data to provide a useful reference
section for those interested in pursuing information further.

More detailed information on DMCA aquaculture is now available or will
be available in technical reports from the CAAP. These are listed in Chapter 6
of this report. Topics addressed include: legal and institutional constraints;
chemical suitability; site selection, acquisition, and planning; design and con-
struction; and pond operations.

Chapter 1 Introduction
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2 The CAAP Demonstration
Project

Background and Purposes

After nearly a decade of deliberation conceming the potential use of
DMCA'’s for aquaculture, a large commercial-scale demonstration project was
established between Brownsville and Port Isabel, TX, late in 1986. The site
encompassed approximately 230 acres on i eastern side of the Brownsville
Ship Channel. The demonstration project had multiple purposes as cited by
Homziak, Coleman, and Dugger.! The purposes included:

a. Determination of design specifications and construction methods that
would ailow multiple use of DMCA’s for both aquaculture and dredged
material disposal.

b. Development of management strategies that would allow aquaculture
operations and material disposal to coexist.

¢. Documentation of construction and production costs that would allow
an objective evaluation of economic success to be made.

d. Compilation of the economic and technical information generated by
the demonstration.

For shrimp farm management, the USACE contracted initially with
MariQuest, Inc., a Califomia-based, full-service mariculture consulting and
development company. The work of Mariquest was completed in 1989 by
Cultured Seafood Group, Inc., Laguna Vista, TX. The pm]ect was in opera-
tion from 1986 to the fall of 1989.

The project was under the overall supervision of the WES CAAP managers
with onsite coordination and construction supervision of the U.S. Army Engi-
neer District (USAED), Galveston, through the Brownsville Area Office. The

! J. Homziak, R. Coleman, and D. Dugger. (1987). "Development and operations of the Con-
tainment Area Aguaculture Program (CAAP) demonstration shrimp farm” (unpublished).
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Brownsville Navigation District, an independent political entity of the State of
Texas, was the landowner and dredg‘ng sponsor.

Construction and Production

In 1986 and 1987, modifications for aquaculture were madc to two large
containment areas: Disposal Area (DA) A, 104 acres, and DA B, 116 acres.
(These acreage figures have been adopted for consistency in calculations.
Many aquaculture cost and production values are exp.essed as "dollars per
acre" or "pounds per acre.")

A 4-acre nursery pond was built adjacent to the two larger ponds and to the
water intake structures. Changes made to the existing DMCA's included rais-
ing the perimeter levees to 12-ft elevation (el)! above the pond bottom,
widening the levee crown widths to between 12 and 15 ft, contouring the pond
bottoms to facilitate drainage, and installing an in-levee water control/harvest
structure.

Two crops of the white shrimp Penaeus vannamei were raised in 1987.
After stocking and rearing postlarvae in the nursery pond, shrimp of both crops
were moved to Pond A for growout. The first crop was harvested in Septem-
ber 1987 and produced 106,037 1b of whole shrimp with 75-percent survival.
The second crop was harvested in December 1987 and produced 48,425 1b
with 56-percent survival. The two 1987 crops received semi-intensive man-
agement, the most important aspect of which was daily feed rates of between
1.5 and 3 percent of whole shrimp body weight. The total Pond A yield of
154,062 1b represented a respectable 1,481 1b per acre for 1927.

In 1988, three growouts were attempted to demonstrate alternative produc-
tion scenarios. Pond B was stocked at a similar rate as the 1987 crops and
also received semi-intensive management after having received dredged mater-
ial the previous summer. Production of a mix of P. vannamei and
P. stylirostris totaled 70,459 1b or 607 1b per acre. Pond A was stocked with
the same two species, but shrimp were not fed (extensive management).
Growth of the shrimp appeared to be satisfactory, but survival was limited to
only 3.4 percent due to predation by sea trout which had entered as postlarvae
due to a failure of the predator filter in the intake structure. The third alterna-
tive was the stocking of a cool-tolerant species P. penicillatus during the win-
ter of 1988-89. These shrimp were killed by unusually cold temperatures
during February 1989.

One crop was attempted in 1989. This was also a mix of P. vannamei and
P. stylirostris, but a worldwide shortage of postlarvae prevented finding

1 All elevations (el) cited herein are in feet referred to the National Geodetic Vertical Datum
(NGVD) of 1929.
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sufficient good quality seed stock which and resulted in poor survival and
growth. Final production was 31,206 Ib of small shrimp, or approximately
300 1b per acre.

Table 1 summarizes the production record for the six crops of the CAAP
demonstration project.

Once harvested, shrimp were transported to a processor where they were
graded, deheaded, packed, and frozen. Smaller shrimp were sold in the peeled,
undeveined (PUD) product form. Shrimp were then kept in cold storage where
they were sold from inventory at the discretion of MariQuest and based upon
prevailing shrimp market prices. Revenue from shrimp sales was retumed to
the U.S. Treasury.

An important aspect of the demonstration project was the opportunity to
determine the costs of pond construction and installation of a water control/
harvest structure. These important start-up costs were later examined from the
viewpoint of the aquaculturist as well as from the viewpoint of the USACE
district.

Galveston District Costs

The USAED, Galveston, Operations Division manages maintenanc> dredg-
ing in the Brownsville Ship Channel. District personnel calculated the costs to
the district of converting the two existing DMCA'’s, DA 4A and DA 4B, to
aquaculture ponds.

DA 4A became the 104-acre Pond A. It was converted between § March
and 8 May 1986. Work required moving 56,800 cu yd of material to construct
9,566 lin ft of perimeter levee. In addition, 2,000 ft of ditch to facilitate drain-
ing required moving 15,700 cu yd of material. Material moving costs and the
installation of an in-levee water control/harvest structure amounted to
$203,149. An additional $40,000 in costs were attributed to engineering,
design, inspection, and administration. If the district not been meeting the
needs of a sh-imp farmer, these costs would probably have been $85,000 and
$15,000, respectively.

DA 4B became the 116-acre Pond B. Conversion took place between
27 March and 8 June 1987 and required moving 82,358 cu yd costs of material
to construct 12,000 lin ft of levee. District costs for construction were
$90,055, and costs for engineering, design, inspection, and administration were
$18,000. Estimates of these costs without the shrimp fanm were $82,000 and
$16,000, respectively. Table 2 summarizes the costs to the Galveston District
with and without the demonstration project.

The levee construction costs for DA 4B were considerably less than for
DA 4A on a cubic-yard basis because the DA 4B costs were part of a larger

Chapter 2 The CAAP Demonstration Project




syl 0g-lS

uBlem peuerspun pue pejeed | |

ozig Aol A

9 GNOd
® AHISHUNN

9 ONOd

¥ GNOd

SlOUM SE-94
P14 \6L2 969 8OY/T] ‘AUO SiB). - PlOA
S8L'2 $50'62 SL1'99 a1 ‘AUO el - P&A
124 99y 020'} SOV/Y 'AUPIS GIOUM - PIOIA
y0S'y ser'er L£0'901 q7 'dUIKS BIOUM - PISIA
VN 1:89'0 1Sl OAvY UOIRIBAUOD poed
euoN - -2l AsQnm Apog % - Bupeed
LI e ] SNSuUSU-JueS SNSURUL-IeS usweleueyy
%r'e %95 %L EANINgG
000'22 000'0Y 000'0Y ay/eRAvlSOd - avey Buppas
e 29 €0} Awyes | dd 9€ eAoqy 34eQ
0L} 90} 2l snisje) seaxBeq #2 eroqy s4eQ
82 z (] oo - puod U ewt |
JoqueroN Jequeceq lequedes Luop 1seAreH
udy Anp
SLIsaIpAls ‘d
fleumuver o
—

§ dOHO

¥ dOHO

€ dO"O

886l

Chapter 2 The CAAP Demonstration Project




| Summary of Galveston District Costs With and Without CAAP
Demonstration Project

D R
Costs incurred With Estimated Costs Without
Cost Category Demonstration Project Demonstration Project
DA4A DA4B DA4A DA4B
Engineering, Design, Administration $40,000 $18,000 $15,000 $16,000
Construction $203,149 $90,055 $85,000 $82,000
Pond Cost Totals $243,149 $108,055 $100,000 $98,000
Project Cost Totals $351,204 $198,000
. __ - _

dredging contract. They represented approximately one-fourth of the total
amount of levee work required under a $1.2 million contract. Levee costs for
DA 4A were contracted separately.

Other costs for completion of the demonstration site were incurred by the
shrimp farm operators. These included expenditures for caliche (a form of
road aggregate used in south Texas) and for grading levee crowns to make
them suitable for vehicular traffic. Such costs will be necessary at most any
site and probably will be the subject of negotiation between the USACE dis-
trict and the aquaculturist or landowner. The USACE district may bear all or
part of costs such as these if the items are required for or contribute to mater-
ial disposal.

At the demonstration project site, caliche and levee grading costs were

bome by the operators because they were necessary for aquaculture and not for
operation of the containment areas.

Chapter 2 The CAAP Demonstration Project




3 Evaluation of the
Demonstration Project

Methodology

The CAAP demonstration project was a simulated commercial venture
which allowed the USACE to examine the commercial feasibility of DMCA
aquaculture. It was subjected to the scrutiny that would be given similar aqua-
culture operations. Besides the standard profit-and-loss determinations, the
financial analyses were to quantify specifically those costs that would represent
a savings to the agquaculturist.

Software program

The WES project managers were provided monthly accounting sheets from
the shrimp farm management contractor, MariQuest, Inc. This monthly identi-
fication of costs was sent to the USACE for documentation prior to payment to
MariQuest, Inc. These data were utilized in a software package called
AQUADEC, which is a compilation of budgeting and financial decision sup-
port tools for the new or ongoing commercial freshwater or marine aquaculture
businesses. AQUADEC was developed at the University of Florida by
Dr. Charles Adams of the Food and Resource Economics Department and can
be purchased through the Florida Sea Grant Program. This software package
allows the business manager to develop a wide variety of financial statements
and supportive information to aid in the decision-making process. Financial
statements which can be generated using AQUADEC include cost recovery
schedules, loan amortization schedules, income statements, monthly cash flow
statements, balance sheets, operating budgets, and others. The user can also
perform breakeven analyses on price and production and can assess the finan-
cial performance of the business through the use of a set of financial ratios.
With these tools, the user can describe a 5-year planning horizon and a specific
operational year, vary key parameters (such as price received for a unit of
production), and ask "what if" questions of an economic financial nature.
Individual aquaculture business managers can use AQUADEC to analyze pro-
duction, financial and management scenarios, and evaluate the impact that
certain changes could have on profitability.

Chapter 3 Evaluation of the Demonstration Project




Sources of input data

The data used in the anlyses of the demcnstration project came from four
sources. The primary source was the monthly accounung records submitted by
MariQuest. When the data in these records were not suited to the format of
AQUADEC, MariQuest’s monthly narrative reports were relied on to clarify
cost totals or categories. The monthly narrative reports were thorough sum-
maries of all activities that took place at the shrimp farm including (among
others) all personnel matters, purchases, stocking, harvesting, and sales. The
third source of data was the WES Property List which identified all buildings,
machinery, and equipment. The list was a detailed inventory of 180 items and
the acquisition cost of each. The final data source was a listing of costs pre-
pared by the Operations Division of the Galveston District. This list identified
those costs described in Chapter 2 of this report that were incurred by the
district when the shrimp farm was constructed initially.

Fitting the data to the program

It was recognized by the CAAP managers that there would be potential
advantages and disadvantages to having a third party analyze the economics
and marketing of the demonstration project. A positive aspect was the oppor-
tunity to have the shrimp farm analyzed as a pure business and not as a dem-
onstration. There was corresponding difficulty, however, in analyzing records
as much as 3 years after they had been submitted to WES by MariQuest.
Though MariQuest kept thorough accounts, the use of AQUADEC, a standard
business analysis program, meant that shrimp farm data had to be "fitted"” after
the fact to a format that was perhaps not flexible or sensitive to the nature of
the demonstration project. Certain assumptions were made and problems were
encountered that warrant further explanation.

Seven categories of costs ranging from accounting to management expenses
were recorded separately by MariQuest. These were lumped as general and
administrative (G&A) in AQUADEC. Operating expenses were placed into
10 categories: feed, fuel, labor, fringe benefits, leases, rent, repair and mainte-
nance, seed stock general supplies, and other (postage, printing, telephone,
travel, etc.). The G’/ charges by MariQuest were treated as an operating
expense for two reasons. The first is the large number of different costs cate-
gorized as G&A. The second is that the focal point of a demonstration analy-
sis is the monthly cash flow, and treating G&A as overhead would have
underestimated the cash needs.

Monthly cash flow analyses do not match monthly accounting records for
two reasons. Some elements of the monthly demonstration project cost sub-
missions may have reappeared in a subsequent month due to negotiations
between MariQuest and WES. Also, the categories of costs kept by MariQuest
did not correspond with those required by AQUADEC.

Chapter 3 Evaluation of the Demonstration Project
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The major items on the property list were categorized to place them in an
AQUADEC cost-recovery subroutine. Buildings were designated as property
with a useful life of 20 years and a total value of $39,045. Machinery was
differentiated from equipment. The former was assigned a useful life of
7 years and had a total value of $171,767. Equipment was given a useful life
of § years and totaled $91,596.

Two crop years were analyzed, 1987 and 1988, but the demonstration pro-
ject also produced shrimp harvests in 1989. A difficulty with the accounting
system arose due to the expenditure of funds in 1988 for shrimp harvested in
1989. The accounting system was not designed to report expenses by crop.
Consequently, an unknown amount of the expenses in late 1988 actually
should be attributed to the 1989 shrimp harvest. The evaluation did not
include an adjustment for this accounting inflexibility. This inflexibility also
restricts the ability to analyze thoroughly and compare the extensive and semi-
intensive crops. Shrimp crop information was recorded in the monthly reports
prepared by MariQuest. These reports did not include accounting reports but
did indicate expenses by crop for what MariQuest cited as key production
costs. These include postlarvae, feed, diesel, harvest labor only, and process-
ing costs. Total hours of Port Isabel staff were reported monthly, also.

Economics Analyses

Cash flow and crop budgets

A cash flow summary of the demonstration project is depicted by year for
1986 through 1988 in Tables 3 through 6.

The computer program used to analyze cash flow treats monthly negative
cash balances as if an operating loan had been obtained. Consequently, inter-
est payments for keeping the shrimp farm operating were incurred imme-
diately. By December 1987, the accrued interest on the operating loan reached
$44,233. It was not until that month that any receipts from shrimp sales were
realized. This was the case in spite of two harvests from Pond A in 1987.
Immediate sales would have reduced operating loan interest and produced an
interest savings; however, the demonstration project did not function in this
way. An actual commercial venture would have indeed faced the mounting
operating loan principal and interest burden.

The most useful element of the cash flow tables is the Total Cash Operating
Expense row. Total cash operating expenses for 1987 were $477,280 com-
pared to sales of $37,979. Approximately $245,000 of the 1987 crop harvest
was actually sold in 1988. If all 1987 production had been sold in 1987, the
total sales of $283,304 would have been insufficient to cover cash operating
expenses of $477,280 and prior year cash operating expenses of $59,040.

Cash expenses of $1.89 were experienced for each dollar of sales. The com-
parative numbers for each of the years are evident in the cash flow tables.

Chapter 3 Evaluation of the Demonstration Project
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Some of the 1988 harvest was sold in 1989. As stated previously, some of the
expenses listed in 1988 related to the last crop grown to maturity in 1989.

The combined influence of more expenses in the 1988 table for the 1989 crop

and some 1988 crop sales ($66,062) occurring in 1989 produced a major cash

shortfall. The computer program thereby calculated an operating loan as it did
for 1987.

The financial data were condensed and depicted as crop budgets for each of
the operating years in Tables 7 through 10 as a means of conveying informa-
tion to readers not concemed with cash flow.

The cash flow and crop budget tables quickly serve to identify the negative
financial situation resulting from two demonstration crop years. Had the dem-
onstration project been a commercial venture, it would have required invest-
ment capital to initiate the shrimp farm business and large operating loans
would have been required afterwards. For purposes of initiating the analysis,
the investment capital needed for start-up, buildings, machinery, and equipment
was projected. The cash flow table for 1987 shows a new loan entry of
$160,859 for the year. This was derived by assuming that a commercial ven-
ture must meet approximately one-half of its investment needs with equity
capital. Because this was expended in 1986 as equity capital, there is no entry
in the cash flow. One-half of machinery and equipment was to be borrowed
funds with one-half needed in January and onz-half needed in July (Table 4).
Although this is somewhat arbitrary, it is consistent with the attempt to provide
insight into differences between the demonstration project and a commercial
venture. The funds borrowed to meet the building needs were received in
January 1987. The total for buildings, machinery, and equipment needs from
equity and borrowed sources totaled approximately $302,000.

Crop evaluations

The CAAP shrimp farm was a large-scale experiment in which different
stocking and growout strategies were both demonstrated and tested. Analyses
based solely on financiai criteria would show only financial losses. To allow
an analysis for comparison with private ventures, a crop evaluation approach
was developed. This approach is less comprehensive but may be acceptable
for identifying the specific favorable and unfavorable aspects of demonstration
project crop production. Monthly accounting reports and growout summaries
were used to approximate crop results in relation to important operating
expenses. Crop comparisons for 1987 and 1988 were developed for this
evaluation.

Table 11 shows the results of two crops from Pond A in 1987. The initial
observation is that each crop was produced for similar costs, $2.18 versus
$2.08 per pound of tails. The second crop was actually produced at a much
lower cost than is evident from Table 11. The higher $0.23-per-pound cost for
processing Crop 2 was due to approximately one-third of Crop 2 being pro-
cessed and sold as PUD shrimp. Note, however, that the lower total cost of

1
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Crop 2 was for a smaller shrimp. This late-season crop incurred lower costs,
in part, because smaller shrimp, in general, are cheaper 1o produce. Although
smaller shrimp are regularly observed to have better feed conversion, the sig-
nificantly lower feed cost for Crop 2 was related to colder weather when it
was not feasible to feed.

The relative efficiency of these actual documented costs compared to other
commercial operations could not be determined. Feed cost estimates by Law-
rence, Johns, and Griffin (1984) and Parker (1988) were both $1.01 per pound
of tails. The CAAP demonstration project results of $0.60 and $0.28 per
pound of tails for feed are significantly enough below these published esti-
mates to indicate a measure of success. The marked difference between the
published estimates and the CAAP demonstration project costs was found in
the cost per pound of postlarvae. The CAAP demonstration project showed a
uniform cost of $0.83 to $0.89 per pound for postlarvae. This compares to
$0.64 per pound (Lawrence, Johns, and Griffin 1984) and $0.55 per pound
(Parker 1988). During the period when postlarvae were being purchased for
stocking the demonstration project, the price of postlarvae fluctuated from
$6.50 per thousand to $15.00 per thousand. The difference between actual
demonstration project experience and reference estimates may not be real;
however, it is the only comparison suitable from the general geographic area.
The postlarvae cost per thousand was comparable with the exception of
Crop 1. The purchase price cost per thousand for Crop 1 was twice that of
Crop 2. However, Crop 2 had a higher cost per pound of production. The
lower survival experienced in Crop 2 produced the higher effective cost.

Two crops were produced in 1988. A summary of that year’s results is
shown in Table 12. There were important differences between the 1987 crops
and the 1988 crops. Crop 3, grown in Pond A, was the extensive trial that had
a low stocking density. Crop 4, grown in Pond B, was a semi-intensive trial
undertaken after the pond had received dredged material.

The January, 1989, narrative report by MariQuest noted disappointing
results for the 1988 crops. In June, 130 mph winds occurred, and in Septem-
ber, hurricane Gilbert disturbed conditions late in the growout. The extensive
trial in Pond A experienced significant mortality due to predation by sea trout.
Pond B had fundamental problems from the start due to poor shipping of post-
larvae and possibly due to disease. Crop 3, the extensive trial in Pond A, was
not an economic success. Table 12 shows a total per pound cost of $8.53 for
producing 2,785 Ib of tails. The low number of shrimp harvested causes the
postlarvae cost to be $6.43 per pound which would be an unacceptable produc-
tion cost for.a commercial operation. However, if the average postlarvae cost
of $0.97 per pound of Crop A in Pond B were substituted for the $6.43 per
pound cost, the total per pound production cost for shrimp from Crop 3 would
have been $2.11. The extensive management approach used for Crop 3 was
successful at producing a limited crop of large shrimp with no feed cost. The
feed cost can be one of the three highest production costs along with post-
larvae and harvest costs. Those shrimp that did survive until harvest were
some of the largest produced at the demonstration project. This could indicate
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that for many containment areas, extensive management is perhaps the best
alternative. (It must be noted that the “"total” entries of Tables 11 and 12 are
totals of only the cost entries in the tables. The prior cash flow tables indicate
that there were other expenses.)

Crop 4, the semi-intensive effort in Pond B, can be compared to the 1987
crops. Postlarvae costs were higher per pound because mortality resulted in
fewer pounds of harvested shrimp to cover the postlarvae expense which had
been incurred at the reasonable price of $8.80 per thousand. Feed and diesel
costs were significantly higher on a per-pound basis than the costs of feed and
fuel for Crop 2 in 1987. Crop 4 in 1988 resulted in a tripling of per-pound
feed costs over that of Crop 2 in 1987. These two growout efforts had similar
survival rates and produced shrimp of similar size. However, the total critical
costs of $2.87 per pound for Crop 4 exceeded the market prices for the shrimp
produced. This situation will be separately analyzed for 1987 and 1988 in the
following section on marketing.

As has been pointed out previously, the demonstration project provided an
opportunity to examine different options for stocking, management, and pro-
duction. The two crops produced in Pond A in 1987 were the closest to actual
commercial practices and can be used to evaluate the economic potential of
aquaculture in a DMCA. Crops 1 and 2 could represent a production year in
an ongoing business. To evaluate economic potential, yield and production
costs can be compared to values from aquaculture literature. This is, of
course, a limited comparison that shows selected production costs and ignores
start-up costs associated with the first year of the demonstration project. On a
physical yield basis, the two harvests from Pond A in 1987 produced
154,462 b of whole shrimp. This represents a yield of 1,485 Ib per acre.
Because 75 percent of the shrimp consumed in the United States are imported,
comparison to foreign aquaculture operations is relevant. R. Rosenberry
(1990) reports in the September/October 1990 issue of Aquaculture Magazine
that the average yield for farmed shrimp from Mexico is 765 1b per acre, from
Ecuador it is 593 1b per acre, and the Western Hemisphere average is 2,654 1b
per acre.

Texas A&M researchers Hollin and Griffin (1985) used a yield of approxi-
mately 950 Ib per acre of whole shrimp in analyzing a hypothetical Texas farm
of 20 ponds of 25 acres each with one harvest per year. For a 20-acre pond in
South Carolina, Pomeroy' used a yield of 250 Ib per acre of whole shrimp. It
is apparent from these figures and the demonstration project yield of 1,485 1b
per acre that containment area aquaculture has the potential for at least limited
success.

Mainland U.S. shrimp aquaculture occurs principally in south Texas and in
South Carolina. Shrimp research data from these two states are available in

1 g.s. Pomeroy. (1990). "Estimated costs of marine shrimp in one 20-acre existing ricefield
impoundment, South Carolina, 1990” (personal communication).
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the aquaculture literature and provide comparative data for yields as well as
production costs.

From the previously cited references for Texas and South Carolina, selected
production costs from the demonstration project are compared in Table 13 to
similar costs for producing farm-raised shrimp from hypothetical aquaculture
operations in these two states. The South Carolina example is based on the
experience of shrimp farmers and researchers using existing rice field
impoundments for shrimp ponds. Due to the more northerly latitude, South
Carolina aquaculturists attempt only one crop per year. All of the per-pound
production costs from the demonstration project used for comparison are rea-
sonably close to those theoretical values used by South Carolina researcher
Pomeroy.

The Texas example represents a large "agribusiness” shrimp farm of over
500 acres and provides contrast with the smaller South Carolina pond of
20 acres. With the exception of fuel costs, the labor, postlarvae, and feed
costs incurred at the containment area site agree well with the theoretical costs
chosen by Texas researchers Hollin and Griffin (1985).

Some of the difficulties of comparing harvest and production costs figures
for U.S. aquaculture arise because there are relatively few companies produc-
ing cultured shrimp and there is no domestic reporting system that provides a
reservoir of data. Moreover, the data that are available reflect the trends in
U.S. shrimp farming toward smaller ponds of 5 to 20 acres each and higher
intensity management of more densely stocked animals. The expectation is
that with smaller ponds, closer management is possible. The demonstration
project ponds were considerably larger than those used for comparison of
harvest figures. The respectable yield of 1,485 Ib per acre may attest to the
skills of the demonstration project managers, but the large pond size makes
comparisons to figures from research literature less direct. Nevertheless, the
Brownsville shrimp farm thus demonstrated that aquaculture in a DMCA is
quite feasible, based on both yield and production costs.

Marketing Analyses

Marketing decisions can have as great an impact on profits as operation and
production decisions. One of the critical choices made early in planning the
demonstration project was the decision to raise shrimp. Other critical decisions
made prior to harvests involved the timing of shrimp sales and the forms of
the shrimp products to be sold. All of these decisions were influenced by the
national and worldwide shrimp markets.
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Recent shrimp market history

The CAAP demonstration project began in 1986. Shrimp supply and
markets prior to that time were the impetus for consideration of domestic
shrimp aquaculture investments. The 1980’s to that point had been a period of
renewed consumer interest in the health aspects of seafood. Development of
shrimp farming businesses in South America and Asia was frequently reported
in trade and general-public-oriented publications. A common element of
descriptions in the published material was that the domestic shrimp fishery was
mature and fully developed. Shrimp supply from domestic-capture fisheries
was thought to be in a no-growth phase. All grounds had been discovered and
fished to full capacity. It was assumed that profitable aquaculture would occur
due to the constraint on domestic supply and increasing seafood consumption.
Aquaculture of shrimp arose as a potentially new element in the supply side of
the market, and supplies from aquaculture sources exerted more influence than
corresponding poundage increases from natural fisheries.

Table 14 shows in millions of pounds the quantities of shrimp in inventory,
the quantities landed (includes cultured), and the quantities imported. From
1950 to 1988, the U.S. shrimp supply increased by 4.2 percent annually.
However, during the recent period from 1980 to 1988, the growth rate in sup-
ply increased 5.8 percent annually. Domestic production during this recent
period did not increase. Essentially all new supplies required to satisfy the
increased consumer interest in seafood came from import sources. It was an
additional 340 million pounds of imported shrimp that the prospective domes-
tic shrimp farm investor in the mid-1980’s would have had to contend with in
a quest for profits.

A noteworthy result of the shrimp supply increase was the relatively dimin-
ished role of inventories in the shrimp industry. From Table 14, it is evident
that as import supplies increased, inventories did not build. It had been a
characteristic of the U.S. shrimp industry that annual inventories would be
built late in the year for marketing during winter months. Generally, the
buildup of inventories was rewarded with higher winter and Lenten-season
prices. However, the greater degree-of-supply certainty arising from foreign
aquaculture sources diminished the need and incentive for late-year storage.
Storage and resale now occurs more to meet the needs of wholesalers. More
shrimp were marketed each year without beginning inventories (January) show-
ing a related increase. The shrimp market became more "current” as a result
of large supplies coming from countries developing their aquaculture potential.

This marketing situation was characterized by increasing supplies being
sold more quickly and directly. Shrimp sales reflect consumption in the
United States. Figures from 1960 through 1988 are shown in Table 15.
Shrimp consumption trends have been upward in response to both favorable
economic conditions in the 1980’s and rising availability. The pace of shrimp
supply growth (5.8 percent annually) clearly outstripped the country’s annual
population increase of only 1 percent. Inventories failed to build which indi-
cated that prices and promotions were being used to keep the market
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Table 14
United States Shrimp Supply, 1950-1988

NOTE: The total column represents total supply prior to accounting for end inventory and a smail amount of
exports.

Miiions of Pounds
Yoar Beginning Inventory | Landings importe Total
1950 16 121 “ 184
1955 32 154 60 246
1960 48 156 125 329 j
1965 e 152 181 382
1970 69 224 240 542
1975 82 200 232 523
1976 54 246 272 572 4
1977 72 288 ar2 632 |
1978 o4 257 240 501 ]
1979 65 206 260 540 J
1980 88 208 258 554
1981 78 219 250 556
1982 65 176 320 561
1963 58 156 421 635
i 1984 7 188 422 681
il 1085 61 207 452 720
| 1se6 62 244 492 798
l 1987 59 224 483 866 |
rm 67 203 488 868

o =

unburdened. Even the favorable national economic situation could not prevent
a negative impact on prices. Following the 100,000,000-1b import increase of
1983, a generally unfavorable price trend confronted aquaculture investors by
1985-86. Since that time, the importation of white shrimp from China has
increased. Most of the Chinese farmed shrimp were in the 41-60 count sizes,
thereby resulting in a price decrease in 1988. Even larger shrimp are not insu-
lated from price weakening. In 1989, prices for the 30-count and larger
shrimp were much lower. Major increases in the supply of farm-raised tiger
shrimp from Indonesia, Thailand, and the Philippines resulted in a decrease in
production from other countries.

Marketing the demonstration project shrimp

Revenue generation for the demonstration project was not a simple matter
of pricing the harvest. As the cash flow tables indicate, sales were from
frozen inventories. The sales from 1987 occurred primarily in 1988. This
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Table 15
United States Per Capita Shrimp Consumption, 1960-1988

1984 19
} 1985 20
I 1988 22

1987 23
tses 24

includes Crop 1 production harvested in September 1987 and likely sold pri-
marily as shell-on frozen headless in January and February of 1988. The

Crop 2 production included the sale of two shrimp forms, shell-on frozen
headless and PUD. Approximately one-third of the Pond 2 harvest was pro-
cessed into PUD shrimp. The sales records used to identify the timing of sales
generally were not conducive to differentiating between 1987 crops. However,
the one-third of Pond 2 production that was peeled was essentially all of that
form associated with the 1987 yield. Only 330 Ib of PUD shrimp were pro-
cessed from the first crop. With this information, the 1987 shrimp crop sales
reports could be used to identify when PUD shrimp (i.e. Crop 2) were sold.

The size distribution of shrimp for each crop is indicated in Table 16. The
extensive approach of Pond A in 1988 produced the largest shrimp. Crop 1 in
1987 had the next largest shrimp followed by Crop 2 in 1987 and Crop 4 in
1988 with similar sizes.

The total revenue from shrimp sales is a result of the size mix and the
prevailing price. The prevailing price was reviewed from two perspectives.
First, prevailing prices during the month of harvest and the period of sale were
developed from published sources. The second price perspective is the price at
ex-vessel and wholesale. This perspective identifies whether or not a price
over wild supplies was received. The total revenue then depends on the size
distribution (Table 16) and dates of sales. Shrimp prices are directly related to
size with larger shrimp bringing higher prices. The domestic shrimp market is
affected by a complex set of intemational factors. Imported shrimp can pro-
vide as much as 70 to 75 percent of supply. Fluctuations and uncertainty in
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[ Table 16
CAAP Demonstration Project Shrimp Production and Size Distribution

Crop 1%

| 0
16-20 0 31.4 0
21-25 0 1.1 01
26-30 A 95 o1
31-35 38 20 423 6
3643 29.4 13.3 79 55
41-50 479 4s 9 32,0
51-60 16.3 10.6 3 349
61-70 1.6 12.3 2 16.0

u 71-80 4 26.5 0 40

n 80+ 5 308 11 67

100.0 100.0 100.0 100.0
|L‘Lo!al Pounds les.175 29,055 2,785 44,390
— e —

intemational shrimp supplies have made the practice of delaying domestic sales
more risky for shrimp harvesters.

Crop 1 of 1987 could not be specifically identified when sold because of
recordkeeping procedures. Table 16 shows that the predominant sizes har-
vested were the 36-50 count. The 1987 Crop 1 disposition record indicated
that most of these shrimp would have been sold in December 1987 and
January/February 1988. A similar comparison for Crop 2 (December harvest)
and the sales record indicate that most of these shrimp were likely sold in
August and October of 1988. The October sales were predominately PUD
shrimp. It is noteworthy from a marketing perspective that Crop 3 had a
10 percent stocking of P. stylirostris. Harvest size distribution shown in
Table 16 indicates a larger average size shrimp. Shrimp farm managers
reported that the larger shrimp were P. stylirostris and represented 80 percent
of the crop value. A comparison of selected sale date prices received and a
reference wholesale price standard from New York were made and reported in
Table 15.

The New York reference price should be approximately $0.10 per pound
higher to reflect transportation expenses. In general, the demonstration project
received prices for shell-on frozen headless shrimp that were comparabie to
New York prices (Table 17). Crop 2 of 1987 produced approximately
10,000 1b of shrimp in headless categories 71-80 and 80+. Because of the
small size, MariQuest had these processed into PUD shrimp as a means of
gaining higher revenue. This choice actually produced a substantial loss. A
higher processing cost was incurred for the peeling, and additional cost was
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Table 17
CAAP Demonstration Project Prices Recelved for Shrimp
Price Received Per New York
l Selected Sale Date Selected Size Category | Pound Wholesale Price
December, 1987 36-40 3.50 3.60
January, 1988 31-3§ 4.40 4.65
36-40 3.55 375
41-50 3.10 3.30
February, 1988 36-40 3.70 3.90
41-50 3.29 3.30
March, 1988 51-60 3.00 285
April, 1988 51-60 2.79 3.00
August, 1988 61-70 2.25 235
71-80 1.80 210
October, 1988 90-110 PUD 237 3.15
110-130 PUD 2.21 3.30
130-150 PUD 1.98 2.30
November, 1988 41-50 3.35 3.80
51-60 3.12 3.15
January, 1989 51-60 3.15 3.30
February, 1989 31-35 485 4.90
61-70 285 2.90 |

30

incurred when the shrimp were placed in storage for 9 to 10 months. Table 18
indicates that the PUD shrimp were predominately in the 90+ size category.
Actual prices received in October 1988 were in the range of $1.98 to $2.37 per
pound. Ex-vessel prices for shell-on tails in December 1987, the date of Crop
2 harvest, were in the $1.80 t0,$2.35 range. Thus, processing costs could have
been saved on the 10,000 1b at a savings of approximately $0.25 per pound. It
should be noted that PUD shrimp prices at the time the shrimp were processed
were much higher. The PUD shrimp price range was $3.55 to $3.85 in
December 1987, thus prompting the decision to have the small shrimp pro-
cessed. Shrimp farm management reported that by the time of sale in

October 1988, prices had been falling progressively and almost no PUD
shrimp were being sold in the south Texas market at any price. The average
PUD shrimp price was $1.59 per pound higher at harvest than at the date of
sale. The result was a total foregone revenue of approximately $16,000.

The comparisons of ex-vessel fresh prices and New York wholesale frozen
prices at the time of harvest with wholesale frozen prices received by
MariQuest (Tables 17 and 18) indicate that favorable marketing results were
achieved. While there were some exceptions, notably the PUD shrimp choice,
most sales of frozen shrimp tails paid for the processing costs. Selling proces-
sed frozen tails was a better choice than selling at ex-vessel fresh prices.
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Table 18
CAAP Demonstration Project Prices of Ex-Vessel and Wholesale Headless
Shrimp Prices Prevalling at Harvest

Ex-Vessel' Fresh Wholesale’ Frozen

Crop 1 - September, 1987

36-40 $2.95 $3.70

41-50 $2.60 $3.35

51-60 $2.55 $3.25
Crop 2 - December, 1987

51-60 $2.60 $3.05

61-70 $2.50 $2.95

71-80 $1.85 $2.75
Crop 3 - November, 1988

16-20 $6.13 $8.00

21-25 $5.13 $7.10

26-30 $4.95 $5.75

31-35 $4.05 $4.75
Crop 4 - November, 1988

36-40 $3.45 $4.15

41-50 $3.25 $3.80

51-60 $2.45 $3.15

l 61-70 $2.00 $295

' Ex-vessel westemn Gulf of Mexico reported by the National Marine Fisheries Service (NMFS).
* Wholesale prices ex-warehouse New York reported by NMFS.

The speculation with the small shrimp processed as PUD's resulted in sales
approximately $16,000 lower than sale immediately at wholesale frozen prices.
This speculation represented an unfortunate marketing decision but resulted in
an important lesson being leamed.

Conclusions from Demonstration Project

Although the demonstration project was a commercial-scale operation, it
was not designed as a commercial operation would be. Existing aquaculture
technology for smaller ponds was adapted to the demonstration site where
existing containment areas of over 100 acres each already existed. Despite this
origin, the project met the purposes for which it was established and generated
much new information to give perspective for future aquaculture in DMCA''s.

The project did reveal a significant value to the lowered start-up or entry
costs. Containment area levee cost estimates by the USAED, Galveston, were
$1,600 and $900 per acre for Pond A and Pond B, respectively. When com-
pared to aquaculture literature, these values appear closer to the per-acre value
for smaller ponds. The demonstration project ponds were 100+ acres each but
were compared to cost data from the literature for smaller ponds near 20 acres
each. Engineering, surveying, designing, and permitting work, if performed by
the USACE, could be worth $400 per acre. For the demonstration project, the
combined capital savings was estimated o be $271,000. The annual drain on
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cash flow of the estimated $271,000 start-up capital needs would have been
$63,000.

In an industry known for scarcity of funds available from financial institu-
tions, this capital savings is both real and valuable. Investors characteristically
provide a high share of an aquaculture project's start-up capital because most
projects lack full institutional support. Not only could the lowered immediate
demand on cash outflow increase chances for company success, but a DMCA
aquaculture venture would be available to a wider number of prospective com-
panies. This is an outlook which will be of value not just to large containment
areas like those at the demonstration project, but to smaller sites suited to more
intensive operations or part-time operators.

The value to a new aquaculture facilty’s investor(s) of DMCA use is, up to
now, unquantified. Whatever quantification there could be will produce site- \
specific numbers. The USACE and aquaculture companies have similar needs
for accessible sites, perimeter levees, containment areas (ponds) of various
sizes, water-retaining soils, and \ater control in impoundments. When these
needs can be met on a site that is technically conducive to aquaculture, an eco-
nomic opportunity exists.

The major potential investment-reducing incentive to use a DMCA is the
pond construction cost. Parker (1988) identified coastal pond construction
costs of $1,000 per acre in Texas. Catfish fanm levee costs are also well docu-
mented. Keenum and Waldrop (1988) provide an estimate for catfish pond
construction of $840 per acre. This estimate was reflective of eight ponds of
17 acres each in a system. Wet soils of coastal areas and the remoteness of
sites could make DMCA projects more costly. The large pond size of the
demonstration project made construction costs lower on a per-acre basis. Use
of a pond construction value to prospective culturists of $800 per acre for
DMCA culture appears to be a reasonable point for reference.

There is also value to reducing investment capital needs for engineerir.g, |
designing, surveying, and permitting. To the extent that the USACE, or ports |
and waterway districts provide these services, an additional value of $400 per
acre could occur. Using estimates of investment needs from the aquaculture
literature, a combined value for pond engineering, design, surveying, permit-
ting, and construction of $1,200 per acre can be justified.

For the approximately 230-acre CAAP demonstration project, this amounts
to $271,000. The reduction of investment capital needs may be as important
to increasing lender support as it is to lowering break-even costs since capital
availability is a well known constraint in the aquaculture industry.

Chapter 3 Evaluation of the Demonstration Project




4 Development of DMCA
Model

Purposes and Requirements

Once the demonstration project was established and produced real-world
data, specific start-up costs and crop returns were identified and quantified.
These demonstration results were then used in formulating a computer model
that allows a user to "test” the economic feasibility of raising various animals
in DMCA'’s of different sizes.

The primary objective of the DMCA model is to provide a spreadsheet
template with the features necessary to input specific data, perform "what-if"
scenarios, and obtain calculated results which will enable the user to make
sound economic and marketing decisions which must be considered prior to
starting an aquaculture business.

Specific requirements of the model were to:

a. Be useful to USACE district personnel, landowners, and aquaculturists,
none of whom are experts at both dredging and aquaculture.

b. Be flexible to analyze selected variables that may be peculiar to certain
species in different parts of the country.

c. Separate expenditures of the aquaculturist and the USACE district.

d. Be PC-compatible, portable, and designed for the novice PC user to
operate with a minimum amount of computer knowledge.

After reviewing several economic models (Chapter 6) and because of the
unique nature of DMCA aquaculture, a special model was developed and
tested with existing data from the field demonstration to identify specific start-
up investments, variable and fixed costs, and potential crop retums over a
specified period of time. The final analysis of the worksheet provides the
aquaculturist with the differences in annual expenses, net income/loss, and cash
balance figures with and without financial assistance from the USACE district.
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This model is not a substitute for the in-depth analyses of an aquaculture
business that would be required by a lender or a financial backer. Neither is it
an accounting system. It is, however, a good means for making an initial
appraisal of the economic feasibility of a project.

Model Design

The DMCA spreadsheet model (Economics and Marketing Worksheets) is a
combination of six worksheets developed with Lotus 1-2-3, a software product
of the Lotus Corporation. The worksheets accept and calculate data for:

a. Construction costs.

b. Initial investment costs.

c. Annual variable costs.

d. Annual fixed costs.

e. Annual sales summary.

/. Annual income statement and annual cash balance statement.

The spreadsheet format will accept initial input, perform required calcula-
tions, and update figures from pp 1 to 6 of the Economics and Marketing
worksheets. Once the worksheets are filled in, individual or multiple parame-
ters can be changed, and the results of these changes can be viewed immedi-
ately. This is a significant advantage of the spreadsheet format. However, the
six worksheets are designed so that they can be used without the computer
performing all of the calculations.

The worksheets require the user to input a number of cost figures. These
figures may have to be estimates, as in the length of a pond levee, or they may
require some research into typical values from aquaculture literature or experts.
Examples of these are the cost of fingerlings or the number of pounds of a
species that may be harvested per acre.

Although the worksheets require considerable input, they are structured to
assist the potential aquaculturist in initiating a thorough preproject evaluation.
Standard financial analysis concepts are incorporated to prompt the user to
consider the full range of factors and to appreciate their relationships.

This computer model is not comparable to programs such as AQUADEC
which took many months or years to develop. It does not perform complex
calculations nor does it account for such things as declining rates of deprecia-
tion or interest. Further, it will not, by itself, calculate multiyear scenarios.
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Explanations of the use of the individual worksheets follow, but two applica-
tions will be mentioned at this point. For analyzing a crop that requires

2 years before harvest, the user may have to run the model twice to calculate
annual costs that would be incurred prior to sale of the product. Each year of
operation should be different for many of the variable costs and similar for
many of the fixed costs. This would be true of analyzing a hybrid striped bass
operation or a clam farm. For analyzing the effects of periodic material dis-
posal by the local USACE district, the model can be run once for each year
during which aquaculture would occur and once for a year of disposal.
Income and expense figures can then be added and averaged to determine the
effect of a missed opportunity to harvest and sell a crop.

Appendix A provides a copy of the User’s Guide to the Economics and
Marketing Worksheets and displays results of worksheet analyses of selected
species (Chapter 5).

The worksheets are illustrated on the following pages as figures, parts a
through f, and are accompanied by a brief explanation of the contents of each
worksheet.

The economics computer model developed to analyze DMCA aquaculture
operations is available on diskette from:

Program Manager

Containment Area Aquaculture Program
CE-WES-ER-C

U.S. Amny Engineer Waterways Experiment Station
3909 Halls Ferry Road

Vicksburg, Mississippi 39180-6199
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5 Economic Potential of
Selected Species

Introduction -

With the results of the demonstration project available for guidance, the
DMCA aquaculture computer model was developed to allow an assessment of
the economic potential of different species. The model worksheets described
in the previous section can be used with data for virtually any species and can
assist the potential aquaculturist in assessing the economics of any size DMCA
operation.

Four evaluations were conducted as part of this research: catfish, crawfish,
hybrid striped bass, and clams/oysters. Each of the target animals was exam-
ined for three scenarios: "low/break-even,” "average,” and "good." Crop
values and harvest figures were taken from aquaculture literature to use in the
worksheets to create the “average” scenario. The "low/break even” and "good"”
scenarios could have been created by adjusting any number of input figures.
However, to keep the scenarios comparable, only the market price per pound
(or other unit of sale) or the yield per acre for a given species was adjusted.
Copies of the spreadsheets for each species are found in the appendix.
Because all of the "average" scenarios resulted in positive net incomes and
cash balances, "good" scenarios were not considered particularly useful for
inclusion in this report. Instead two "low/break-even” scenarios were created.
For the "average" scenario, all six spreadsheets were used to calculate the net
income and cash balance. For the "break-even” scenarios, it was necessary to
use only pg 5 - Annual Sales Summary - on which either the total harvest or
the price per unit was adjusted, and pg 6 - Annual Income Statement and
Annual Cash Balance Statement - on which the results of those adjustments
were displayed.

The analyses examine hypothetical facilities that cover a range of DMCA
sizes, but all are considered to be on a scale that can be managed by an
owner/operator with part-time hired labor. All returns are to the owner/
operator whos. -1lary has not been included as a project expense. Yields for
the "average” scenarios were somewhat below those that could be harvested to
reflect the uncertainty of performance and management at a DMCA. The
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prices for harvested products reflect average 10 below-average levels to account
for potentially higher transportation costs. The remoteness of containment
sites and possible additional costs necessary to transport products to markets or
processors warranted the lower costs.

The evaluation species were chosen because they represent a broad range of
cultured animals. Catfish are perhaps the most commonty grown fish crop
both in regional extent and dollar value. Hybrid striped bass is another finfish,
but is a species not yet widely cultured. It is expected to become a popular
table item and may be well suited to DMCA’s. Crawfish were evaluated
because crawfish farming is not capital intensive and is a common income-
supplementing crop. Crawfish are grown in many states and have broad
potential. Finally, oysters and clams were evaluated together because mollusks
are sessile organisms that require little management. They may be well suited
for growth in small DMCA's on the crowded eastern seaboard.

Catfish

The commercial culture of freshwater catfish occurs in approximately 15
states. These include coastal states and inland states with numerous navigation
systems requiring dredging. Freshwater catfish are a versatile species and have
become the top finfish crop among domestic farmers. In 1990, approximately
350,000,000 1b were produced and marketed. Farms range from small, single-
pond, fee-fishing businesses to corporately owned, multipond systems of
1,000 acres or more. While there are some businesses endeavoring to grow
catfish in tanks and raceways, over 90 percent of catfish will continue to be
produced in ponds.

Capital investment levels for catfish farms range from $1,500 to $2,500 per
acre which does not include the cost of land purchase. Land suitable for cat-
fish farming in the major producing areas such as Mississippi could range from
$800 to $1,500 per acre. Use of containment sites could save this amount of
investment capital. The other capital investment requirements for catfish farm-
ing include levees, wells, vehicles, aerators, buildings, and miscellaneous
equipment. Essentially all commercial catfisk operations use subsurface water.
Drilling large, deep wells at a DMCA may not be practical or necessary
because catfish production in DMCA'’s would likely use surface water. A
DMCA catfish farm would have lower capital investment requirements without
wells, and pumps for surface water use are less costly than pumps used for
deep wells. The large amount of earth moving required to make levees for
catfish farming also represents a considerable capital investment. Landowners
in catfish producing areas of Louisiana and Mississippi are developing pond
systems for $250 to $300 per acre.

Pond sizes in the delta areas of Mississippi and Louisiana are trending
downward. As stocking levels increase and management intensifies, there is
the need for more aeration, medication, and careful attention. Many catfish
ponds are in the 10- to 15-acre size range, which indicates that smaller
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DMCA'’s can be suitable for catfish production. The practice of filling ponds
and replacing water as needed rather than draining to achieve a harvest
decreases the need for large drainage structures. One aspect of containment
sites is the occasional need for receiving dredged material. Catfish ponds in
practice are normally taken out of production every 4 to 6 years for pond
bottom and levee improvements. Coordinating this with the dredging cycle
may be possible.

Operating costs should be similar between conventional sites and contain-
ment sites. The cost of power to operate pumps and aerators may be higher if
a containment site is isolated. However, this cost may not be necessary
because many catfish farmers invest in generator sets to produce their elec-
tricity on site.

Marketing costs could be higher at a containment site. This would consist
of the harvest and hauling cost to a processing plant. The preferred and com-
mon means of marketing catfish begins with the delivery of live fish to the
processing plants. In those instances where sites are isolated from efficient,
reliable live-harvest and hauling companies, a DMCA catfish farmer could
experience higher costs.

The CAAP spreadsheet program was used to evaluate a system of four
20-acre ponds. Total construction costs were estimated to be $102,453. This
amount included costs of levees, water control structures, access roads, and
preconstruction costs such as pemitting and sediment testing. Of the total,
$86,453 was identified as the USACE contribution. The aquaculturist’s con-
struction cost amounted to $16,000. An additional investment of $67,725 for
equipment was necessary. The growth of catfish to market size of approxi-
mately 1.25 1b was assumed to have occurred within the year. The catfish
harvest of 280,000 Ib equates to 3,500 1b per acre and gross sales at $0.75 per
pound amounted to $210,000. A net income estimate of $30,000 resulted after
deducting total expenses of approximately $180,000. The break-even yield per
acre was approximately 3,000 1b. If the fish price were to decrease to $0.65
per pound, the harvest per acre would have to be 3,462 1b per acre to break
even. Thus, the original assumption of a 3,500-1b per acre yield actually tums
out to be the break-even yield. The price range of $0.65 to $0.75 per pound
covers the recent historical range for catfish farming. However, in 1990, a
bargaining association maintained a delivered price of $0.80.

As previously indicated, the analysis was conducted as if an owner/operator
controlled the farm. This is the reason that no expenditures for salaried
employees such as a manager were included. The net income from the esti-
mating procedure is reflective of retums to an owner/operator’s equity, man-
agement, and labor contribution to the business. A defensible estimate of
salaried management expense is $31,250. It includes a manager’s base salary
of $25,000 plus an additional 25 percent for payroll taxes and fringe benefits.
Net income and cash balance estimates would be reduced by this expense in
the event that the operator salary was paid.
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The net income estimate accounts for the savings arising from CE participa-
tion which amounts to $27,017 annually in this scenario. The annual impact
on the cash balance was estimated to be $16,210. The improved annual net
income and cash balance make DMCA catfish culture feasible in this case
even though both the yield of 3,500 Ib per acre and the sale price of $0.75 per
pound are below the industry average.

Crawfish

The commercial culture of red swamp crawfish (Procambarus clarkii)
occurs in approximately nine states. Many other crawfish species are available
in the United States on which to develop other aquaculture businesses in the
future. The demonstrated adaptability of the red swamp crawfish to conditions
from Maryland to Texas will make it the primary crawfish species for consid-
eration in containment area business development. Aquaculturists in 1990
were estimated to have produced 80,000,000 1b from what are well-established,
feasible sites. Farms range from single-pond, income-supplementing opera-
tions of 10 acres to large operations of more than 1,000 acres. This range of
pond and business sizes indicates that crawfish are a suitable species to the
diverse DMCA sites available.

Crawfish farming technology is completely pond-based. Intensive culture
such as tank or tray water reuse systems are not cost competitive. Thus, for
DMCA crawfish culture to be feasible, it must be competitive with pond-
culture businesses. A description of the capital investment, operating cost, and
marketing aspects of the conventional culture businesses will identify possible
differences for the DMCA crawfish grower.

A crawfish farm of 40 acres can serve as the basis for description of invest-
ment requirements. The cost of land is, of course, widely variable. In
Louisiana there are 125,000 acres devoted to crawfish farming. Land ranges
from $800 to $1,500 per acre. Farmers using rented land typically pay on the
basis of 20 percent of gross revenue. Levees are minimal in comparison to
most other aquaculture operations. Levee height need not exceed 3 ft. A
water depth of 18 to 24 in. is normal.

A means of pumping surface water is necessary. Water recommendations
for crawfish include pumping at the rate of 100 gal per minute per acre. A
surface agitating aerator is also recommended. A harvest boat, referred to as a
crawfish combine, is essential. Crawfish harvesting occurs in the range of 100
to 150 days per year. Baited traps are used in harvesting. The number of
traps varies by site but 20 per acre can be considered an average.

Investment at a DMCA would be lower than for a conventional operation
due primarily to savings in land cost and levee construction. Operating costs
should be similar between the two types of sites. Bait, fuel, and labor
involved in harvesting can be up to 70 percent of operating costs. A possible
difference in operating costs difference is the vegetation used by the crawfish
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as a food source. Containment areas likely do not have the desired aquatic
vegetation. Various preferred rice varieties can be established by annual plant-
ing. Though this is done on many crawfish farms that do not have the desired
aquatic vegetation, the cost of planting rice is not necessarily an additional cost
of operating at a DMCA.

Marketing costs consist primarily of grading, sacking, and transporting.
These should be no different at a containment site. Location of DMCA’s
closer to cities because of ports and harbors may facilitate direct marketing.
Slightly lower transportation costs and the advantage of higher sales prices are
possible unique aspects of DMCA crawfish farming.

The CAAP spreadsheet program was used to evaluate a two-pond system of
approximately 40 acres. Total construction costs were estimated to be
$18,504. This amount includes levees, water control structures, and precon-
struction costs such as permitting and sediment testing The USACE contribu-
tion amounted to $17,204 and the aquaculturist’s construction cost amounted to
$1.300. An additional investment of $25,200 for equipment was necessary.
The crawfish harvest was estimated to be 40,000 1b or 1,000 Ib per acre. At
the crawfish price of $0.60 per pound, the break-even yield per acre is slightly
above 800 Ib. If crawfish prices were to decrease to $0.49 per pound, the
40,000-1b harvest would only produce sales to cover expenses. Prices above
this $0.49 level are conservative for arcas outside of the major producing state
of Louisiana. Since crawfish are harvested from 50 to 150 days per year, the
higher prices encourage the intensification of harvesting effort. This in tum
could offset the effects of some decrease in average yield if a DMCA is not
ideally suited for crawfish production.

As previously indicated, the analysis was conducted as if an owner/operator
controlled the farm. This is the reason that no expenditures were included for
salaried employees such as a manager. The net income from sales is a return
to the owner/operator’s equity, management, and labor contribution to the
business. Crawfish farming operations of this size would require approxi-
mately 6 hours daily for harvest and management activities to be completed.
At the rate of $15 per hour, the annual management expense for 80 days inclu-
sive of payroll taxes and fringe benefits would be $9,000. The net income
estimate for an owner/operator was $4,574 for the "average” case. This places
the owner/operator at an effective hourly rate of $7.50. For many prospective
crawfish farmers seeking to supplement income, this wage could be an
inducement.

The value of the USACE involvement saves the crawfish farmer approxi-
mately $4,700 annually. This savings could make crawfish farming financially
feasible. The impact on the cash balance was estimated to be approximately
$3,000. This amounted to about one-half of the $6,639 cash balance position
of the crawfish farm. Thus, USACE participation with the crawfish farmer
essentially doubled the net cash balance.
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Mollusks

New technologies to enhance the farming of mollusks, particularly hard
clams and oysters, have stimulated investor interest. The continued stress
placed on coastal waters from pollutants is one reason new technologies are
being considered. Discharge of treated sewage, untreated stormwater runoff,
industrial discharges, and erosion of wetlands combine to reduce the amount of
quality growing arcas. Fluctuations in water quality cause periodic closures of
harvest grounds. Consequently, the supply of mollusks has become unreliable.
This now occurs at a time when record seafood consumption levels are being
reported. The situation with the easten oyster (Crassostrea virginica) is par-
ticularly noteworthy. The combined effects of disease and habitat declines in
the Chesapeake Bay led to a 65-percent dccrease in production between 1985
and 1990. Eastem oyster production in 1990 was 22,000,000 1b below the
1980-85 average. Gulf of Mexico production has not shown either an upward
or downward trend recently. In the Pacific northwest, hatcheries are producing
spat to use in the remote setting of oysters. While the west coast oyster (Cras-
sostrea gigas) would be considered an exotic on the east and Gulf coasts, this
new technology is being applied to eastern oysters in the Gulf states. The
possibility exists to apply hatchery and oyster-setting technology more widely
and test the grow-out of oysters at a DMCA.

The market prospects for sale of the oysters is exceptionally good. There
does not appear to be much reason for optimism for the natural fisheries to
rebound and overcome the 22,000,000-1b shortfall. In response to the market
shortage, prices for oysters received by producers more than doubled between
1983 and 1989. Production of more oysters from aquaculture would simply
contribute to the restoration of some of the former supply. New markets need
not be sought nor is competition from cheaper imports likely to occur. Half-
shell or shucked oysters have little competition from foreign supply.

The situation and outlook for hard clam production is more optimistic com-
pared to eastemn oysters. Hard clams (Mercenaria) are becoming a focus of
heightened research and commercial development. The high price paid for
clams and the wide consuming area make the hard clam a good candidate for
investment. Hatchery techniques reliably produce seed clams for stocking.
Large quantities of seed can be produced at relatively low cost. An impedi-
ment has been labor in the culture process and the prevention or minimization
of mortality due to predators. If aquaculture can reduce the dependence on
natural systems for spawning and seed production and can reduce losses to
predators, then commercial successes will increase.

Hard clam production in the United States has not been an expanding
industry in terms of supply. During the 1980’s, hard clam landings fluctuated
between 9 and 18,000,000 1b of meat. The average annual landing for the
decade was 13.5 million pounds of meat. The average for 1985 through 89
was 12.3 million pounds. This was notably lower than the 14.7-million-pound
average of 1980 through 1984. The decrease in supply identifies a market
shortage that aquaculture could fill. Clam prices received by producers

Chapter 5 Economic Potential of Selected Species

47




48

increased more than 50 percent from 1983 to 1989. While less than the price
increase for oysters, clam prices increased faster than the inflation rate for the
period. This increase in real prices is part of the stimulus for increased invest-
ment in hard clam aquaculture. A large part of the new investor interest can
be attributed to the emergence of new technology. Besides hatcheries produc-
ing seed clams, advances have been made in alternative means by which to
combine nursery stocks and operations for growout to market size. Growout
to preferred market size can take place by use of intertidal pens, subtidal soft
bags, or subtidal beds. Each of these systems had a positive cash flow when
analyzed on the basis of financial criteria (Adams and Pomeroy 1990).

Use of a DMCA to culture mollusks commercially must be subjected to
more rigorous evaluation than other species. The positive financial results of
the hard clam analyses were for traditional growing areas. Such areas are
selected for good water flow because of the filter-feeding nature of mollusks.
Containment areas are not designed to allow tidal exchange routinely or occa-
sionally. Thus, it would be important for prospective clam/oyster culturists to
consult with biologists and USACE personnel regarding changes necessary to
make a DMCA productive.

It <" ould be noted that 2 to 3 years are required for growth to commercial
size. .. ing this period protection from boat traffic, poaching, and predators
is critical. DMCA culture of hard clams may eliminate the need for predator
control if water filtration is used when the pond is filled. Such costly invest-
ments as harvest bags or pens may not be necessary.

The CAAP spreadsheet program was used to evaluate a single pond of
approximately 40 acres for the culture of hard clams. There are several tech-
nologies for growing clams such as the use of wire baskets, soft mesh bags,
trays, or pens for use in subtidal waters. For a DMCA that could have a soft
sediment layer on the bottom, soft mesh bags were chosen as a culture tech-
nique for analysis. It is recognized that this is an emerging technology. Total
construction costs were estimated to be $27,504. This amount includes levees,
water control structures, and preconstruction costs such as permitting and
chemical analyses of sediments and water. The USACE contribution was
estimated to be $23,704 and the aguaculturist’s construction cost amounted to
$3,800. An additional investment of $41,700 for equipment was necessary.
Harvest in year 2 was estimated to be 1,000,000 clams. At the clam price of
$0.17 each, the break-even yield would be approximately 550,000 clams. The
assumed price is below recent historical levels to rcflect a price net of trans-
portation cost. Containment sites are likely to be more remote and the need to
deliver clams to market alive could combine to increase marketing/transporting
costs above average.

As previously indicated, the analysis was conducted as if an owner/operator
controlled the clam farm. This is the reason that no expenditures for salaried
employees such as a manager were included. The net income from sales is a
retum to an owner/operator’s equity, management, and labor contribution to
the business. The clam farm analysis already includes substantial hired labor
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expenses because the clam farm needs a more highly skilled person routinely
on site. The owner/operator’s contribution to the clam farm was estimated at
$37,500 annually inclusive of payroll taxes and fringe benefits. Net income
and cash balance estimates would be lower by twice this amount to account for
the 2-year management expense. The net income estimate includes the
approximately $12,000 of savings arising from USACE participation over the
2-year crop cycle. The impact on the cash balance annually was estimated to
be approximately $2,600 for a cycle savings of $5,200.

Hybrid Striped Bass

The commercial-scale culture of hybrid striped bass (HSB) in the United
States began in the latter 6 months of the 1980’s. They are being farmed in
such diverse locations as semiarid sections of the southwest, the deep south,
and the mid-Atlantic states. Several technologies are used. Companies in the
southwest generally use intensive management. This includes geothermal-
heated fresh water used in circular tanks to grow HSB at high densities.
Companies in the deep south and mid-Atlantic states more commonly use
conventional ponds. However, some tank culture operations do exist.

Since DMCA'’s occur in a range of sizes and locations, they are suitable 7 :.
culture of HSB given the characteristics of existing culture operations. Ponds
used for conventional HSB culture tend to be smaller than other finfish ponds.
Most finfish pond experience in the United States is related to catfish. Litera-
ture on catfish pond production commonly refers to ponds of 15 to 20 acres.
HSB ponds have, at this early stage of the industry, been 3 0 10 acres. This
is advisable strategy in the early stages of this species’ adaption to pond cul-
ture. Many DMCA'’s are small enough to fit this pattem or are large enough
for interior levees to be established.

Containment sites also are located in widely ranging salinities. Most HSB
operations use fresh water even though brackish water culture is possible.
Thus, containment sites in freshwater areas may be the first to be attempted.
Wells are usually the source of the fresh water in pond operations. To benefit
from participation with the USACE, a DMCA aquaculturist may forego mak-
ing a significant capital improvement to the site such as a freshwater well.
Capital-use efficiency would be improved if well costs were not incurred. The
combined capital expense savings on the levee, well, etc. is a benefit of
DMCA use. Surface water would have to be used with caution with all con-
tainment area sites. A DMCA site manager would have to develop and oper-
ate a reliable screening process to remove predator and nuisance species from
entry to a pond where HSB were being raised.

The technology for HSB pond operations appears to require holding the fish
into a second year. Raising HSB may therefore require ponds that can accom-
modate a reduction in fish density per acre. As fish grow to a larger size, their
density will have to be reduced by transfer of some number to adjacent ponds
or cells. The DMCA aquaculturist will have to allow for this and have more
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than one pond or cell. An altemnative, given one pond, is to stock the fish at
low enough density to account for the desired biomass density in 2 years.

The capital investment savings related to levees, land leveling, water con-
trol structures, wells, permits, etc. related to DMCA aquaculture are significant.
A caution is necessary in regard to HSB due to the current management
approach of a two-pond system. The number of containment sites with two
disposal ponds or the cost of adding a levee to a single pond site will change
the financial situation.

The CAAP worksheet program was used to evaluate a two-pond system of
approximately 40 acres. Total construction costs were estimated to be
$65,882. This amount includes levees, water control structures, access roads,
and preconstruction costs such as pemmitting and sediment testing. The
USACE contribution was estimated to be $54,882, and the aquaculturist’s
construction cost amounted to $11,000. An additional investment of $47,600
for equipment was necessary. HSB harvest in year 2 was estimated to be
145,800 Ib or 3,645 1b per acre. This combination produced a large net
income reflective of the high investor interest in HSB aquaculture. At the fish
price of $2.50 per pound, the break-even yield per acre is slightly below
2,000 Ib. If fish prices were to decrease to $1.00 per pound, the harvest per
acre would be 4,700 Ib for break even to occur. This level of harvest is
unlikely given HSB technology in such large ponds.

As previously indicated, the analysis was conducted as if an owner/operator
controlled the farm. This is the reason that no expenditures for salaried
employees such as a manager were included. The net income from sales is a
retum to an owner/operator’s equity, management, and labor contribution to
the business. An estimate of salaried management expense is $37,500 annu-
ally, inclusive of payroll taxes and fringe benefits. Net income and cash
balance estimates v 1ld be lower by twice this amount to account for the
expense of 2 years of management. The net income estimate accounts for the
savings arising from USACE patrticipation. The value of USACE participation
saves the aquaculturist approximately $17,000 annually. This improves the net
income significantly. The impact on the annual cash balance was estimated to
be approximately $10,000. For the 2-year production cycle, the net income
statement reflects about a $34,000 increase with USACE participation for the
first harvest. The corresponding estimate of net cash balance after harvest is
$20,000 higher with USACE participation.
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6 Literature Summary and
Information Sources

Introduction

In addressing the economics and marketing of DMCA aquaculture, several
general and technical fields were reviewed for pertinent literature and guid-
ance. These fields include the CAAP, DMCA aquaculture, aquaculture busi-
ness planning and economics, and the culture of shrimp, catfish, crawfish,
hybrid striped bass, clams, and oysters. Data sources that have been cited or
used in preparation of this report are listed in this section by topic. They are
preceded by a description of sources that can be consulted for either additional
or more current information.

Sources of additional information are categorized as:

a. Regulatory/policy.

b. Technical.

¢. Periodicals.
The international nature of aquaculture and frequent domestic industry changes
can make lists of information sources quickly outdated. Addresses may
change, but agency and publication names identified in the following list

should remain reliable. Listed with each source is a description of the types of
information available.

Regulatory and Policy Agencies

Local
a. Zoning commission: pemnits, variances.

b. Environmental: potential water discharge permit comments, solid waste
disposal permit comments.
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State

a. Fisheries department: permits to raise exotic species, inspection for
disease presence in fingerlings and imported broodstock, procedures for
harvesting broodstock, transporting/marketing product, wetlands permit
comments.

b. Natural resources/environmental quality department: wetlands permit,
water use pemit, water discharge structure design and permit, regula-
tion of residual chemicals in soil.

c. Agriculture department: potential source of limited financial
inducements.

d. Coastal zone management office: permit to build consistent with state’s
coastal management plan, comment on other agency permits, possible
design constraints.

Federal

a. U.S. Amy Corps of Engineers: permit to construct in wetland, con-
tainment area availability, design recommendations for containment area
aquaculture, permit for structure in navigable waterway.

b. U.S. Environmental Protection Agency: water discharge permit, waste-
water treatment review, pesticide registration, and research and
development.

c. U.S. Fish and Wildlife Service (U.S. Department of Interior): permit
comments regarding habitat; excellent background in fish hatchery
systems, water use procedures, fish health.

d. National Marine Fisheries Service (U.S. Department of Commerce):
permit comments; role in importation of exotic species, harvest of
broodstock; expertise in culture of marine species; source of inter-
national information on culture industries; statistical reports on fisheries,
landings, and seafood consumption in the United States.

e. Department of Agriculture: primary funding agency for aquaculture
research and information extension programs, regular publisher aquacul-
ture situation and outlook report, source of construction and operating
loan financing through the Farmers Home Administration.

f. Soil Conservation Service (U.S. Department of Agriculture): soil map-

ping information for use in complying with permits, levee, and water
structure design assistance from engineering staff.
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8. U.S. Food and Drug Administration: potential role in approval of med-
ications to treat discases, monitoring of chemicals in product.

Technical

Cooperative extension services

This source of technical information is Federal, State, and locally funded.
Each county has an Extension Service office often listed in the white pages of
the telephone book. The Land Grant University in each state has Extension
Service specialists located at the University. Biological, veterinary, economics,
engineering, and other specialists are available to answer information requests.
This is an excellent source of publications, newsletters, conferences, and
videotapes.

Agricultural experiment stations

Each Land Grant University conducts research at experiment stations and in
academic departments. Individual researchers may be able to provide
"in-process” insight to specific projects. Relevant academic departments and
projects can be identified by the university’s director of the Agricultural Exper-
iment Stations. Larger universities may have a coordinator of aquaculture
programs.

Reglonal aquaculture centers

A cooperative effort of the U.S. Department of Agriculture and universities
has resulted in the formation of regional aquaculture centers. These are centers
that fund research and extension programs at cooperating universities. Most
information available from a center’s office will reflect information generated
by universities. The five regional aquaculture centers are:

a. Northeastern Regional Aquaculture Center
Southeastern Massachusetts University
North Dartmouth, MA 02747
(508)999-8157

b. Western Regional Aquaculture Center
School of Fisheries
College of Ocean and Fishery Sciences
University of Washington
Seattle, WA 98195
(206)543-4290
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c. Center for Tropical & Subtropical Aquaculture
The Oceanic Institute
Makapuu Point
Maimanalo, HI 96795
(808)259-7951

d. North Central States Regional Aquaculture Center
Fisheries & Wildlife Department
13 Natural Resources Bldg.
Michigan State University
East Lansing, MI 48824
(517)353-1962

e. Southem Regional Aquaculture Center
Delta Branch Experiment Station
P. O. Box 197
Stoneville, MS 38776
(601)686-9311

National Aquaculture Information Center

Both practical and technical reference support is available. Intemnational
literature is indexed and abstracted in a database called Aquatic Sciences and
Fisheries Abstracts. Aquaculture: A Guide to Federal Government Programs,
a 1987 publication identifying Federal programs, is available from the Aqua-
culture Information Center. The Center is part of the U.S. Department of
Agriculture’s National Agriculture Library. Most of the services are free. It is
located in Beltsville, MD,

Aquacultyre Information Center

U.S. Department of Agriculture

10301 Baltimore Boulevard, Room 304
Beltsville, MD 20705-2351

(301) 344-3704

Periodicals

There are many regularly published sources of information. Those listed
below include magazines, joumals, and newsletters. Due to the rapidly evolv-
ing aquaculture industry, no list can be considered complete. Cooperative
Extension Service personnel should be able to assist in procuring newly
developed periodicals.

Aquaculture Digest

9434 Keamy Mesa Road
San Diego, CA 92126
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This is a monthly report on marine fish and shellfish farming. It is available
by subscription.

Aquaculture Magazine
P. O. Box 2329
Asheville, NC 28802

This a a bimonthly magazine of freshwater and marine aquaculture develop-
ments. It is available by subscription.

Aquafarm Letter

Box 14260

Benjamin Franklin Station
Washington, DC 20044

This is a timely newsletter that covers regulatory and policy matters primarily
focused on Washington, DC. 1t is available by subscription.

Catfish News/Aquaculture News
Aquacom, Inc.

P. O. Box 4566

Jackson, MS 39296

This is a monthly publication covering aquaculture with emphasis on catfisl.
but inclusive of most domestic freshwater development. It is available by
subscription.

Fish Farmer

34 Amberly Drive
Woodham
Weybridge
Surrey, KT 153SL
England

This is an intenational magazine. The "International File" supplement covers
information on marketing, financial planning and technology.

Fishery Market News Report
National Marine Fisheries Service
World Trade Center

2 Canal Street, Suite 400-H

New Orleans, LA 70130-1206

This is a source of varied information on natural fisheries. It includes a

monthly summary of marketing and price data on farm raised catfish. It is
available by subscription.
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Fisheries of the United States
Superintendent of Documents
Govermnment Printing Office
Washington, DC 20402

This is an annual report inclusive of production, import, export, consumption,
and price statistics. It is prepared by the National Marine Fisheries Service.

INFOFISH
P. O. Box 10899
Kuala Lumpur, Malaysia 50728

This is a bimonthly publication inclusive of articles on overseas aguaculture
and market development. It is available by subscription.

Journal of the World Aquaculture Society
World Aquaculture Society

Room 143, JM. Parker Coliscum
Louisiana State University

Baton Rouge, LA 70803

This is a professional journal including scientific articles on all aspects of fish
farming. It is available by subscription.

Salmonid Magazine
506 Ferry St.
Little Rock, AR 72202

This is a trade magazine with information and articles on the trout and salmon
industries. It is published quarterly and is free to members of the U.S. Trout
Farming Association.

Shrimp Notes

Shrimp World, Inc.

417 Eliza Street

New Orleans, LA 70114

This is a specialized newsletter that is a market news analysis covering
domestic and intemnational shrimp supply and marketing developments. It is
available by subscription.

Water Farming Jounal

3400 Neyrey Dr.

Metairie, LA 70002

This is a newspaper on current events in the aquaculture industry.
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Appendix A
CAAP Economics and
Marketing Worksheets

The User’s Guide for the worksheet program is reproduced on the follow-
ing page. It provides the step-by-step instructions for operating the program.

The appended worksheets which follow the User’s Guide were used to
evaluate the economic feasibility of selected species. Each species was ana-
lyzed with figures to produce an "average” scenario which was followed by
two "break-even" scenarios. These were created by adjusting the yield and the
price received per unit. Only pp 5 and 6 of the worksheet were changed to
show the results of the break-even scenarios.
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USER’S GUIDE

CONTAINMENT AREA AQUACULTURE PROGRAM
ECONOMICS AND MARKETING SPREADSHEETS

The Containment Area Aquaculture Program (CAAP) spreadsheets were designed to be used by Lotus
1-2-3, Version 2.2 with Allways (to print the reports). The Allways program is set up as Application
3 and is assigned to the key sequence < Alt> <F9> (press the <Alt> and <F9> keys simultaneously
to activate it).

The spreadsheets are divided into five directories of the floppy disk as follows:

\ => Blank CAAP spreadsheets (ready for data entry)
\CATFISH => Catfish example from manual

\CLAMS => Clams example from manual

\CRAWFISH => Crawfish example from manual

\HSB = > Hybrid Striped Bass example from manual

To view the spreadsheets for a certain model, select /FD (File, Directory) from the Lotus ment, and
enter the appropriate directory. For example, if your floppy disk is in Drive B: and you want to work
with the Catfish model, type /FDB:CATFISH and press <Enter>. Next, retrieve (File, Retrieve) the
main menu spreadsheet (DMCAMENU) from the model by pressing /FROMCAMENU and pressing
<Enter>. A menu for the different spreadsheets in the model will be presented at the top of the screen;
highlight the appropriate spreadsheet and press <Enter>. For example, to view the Annual Variable
Cost spreadsheet, highlight VARIABLE-COSTS by pressing the right arrow key twice followed by
<Enter>.

Each of the six spreadsheets in the model will have several options displayed at the top of the screen
when it is first retrieved. Typically, these will be EDIT, SAVE, PRINT, the next successive spreadsheet,
and MAIN-MENU. For example, in the Annual Variable Costs spreadsheet, the menu will be:

EDIT => Select this option to place you at the first " <-Insert" cell of the
spreadsheet. After editing is complete, press <Alt>M and the menu
will reappear.

SAVE =>  Save the spreadsheet if any edits were made.

PRINT =>  Print the spreadsheet using Allways (setup as APP3).

FIXED-COSTS => Retrieve the Annual Fixed Cost spreadsheet (the next
spreadsheet of the model). This option title will vary
between spreadsheets.

MAIN-MENU => Retrieve the Main Menu (DMCAMENU).

To select an option, highlight it with the arrow keys and press <Enter>.

If you have any questions concerning these models, please contact Dave Marschall or Alan Schuetz at
C-K Associates, Inc., in Baton Rouge, Louisiana at (504) 755-1000.
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U.S. ARMY CORPS OF ENGINEERS Page 1 0f 6
Date CONTAINMENT AREA AQUACULTURE PROGRAM
ECONOMICS AND MARKETING WORKSHEET

Specics CONSTRUCTION COSTS

iy w e : .

A = TOP Width Ft. <-lnsert
B = BASE Width 0 Ft. B=(SI+S2)xH+A
H = HEIGHT Ft. <-Insert
S1 = INNER SLOPE Ft. <-Insert

§2 = OUTER SLOPE Ft. <-insert

DIRT VOLUME
VOLUME = 0 CU.FT. per LINEARFT. (A+B)2xH
LENGTH = LINEAR FT. <-Insert

TOTAL
VOLUME = 0 CU. YD. (VOLUME x LENGTH/27)

DIRT MOVING
COST: PER CU. YD. <-Insert

o

E
A. LEVEE (Dirt Moving) COST $0 (Dirt Moving Cost x Total Volume)
B. WATER CONTROL STRUCTUREC(S) <-Insert
C. ACCESS ROAD <-Insert

D. PRECONSTRUCTION COSTS (permits, tests, etc.) <-Insert
USCOE'S Total Construction Costs (A, B, C, D) $0

AQ CONSTRUCTION COSTS
E: POND IMPROVEMENTS (seeding, shaping, eic.) <-Insert
F. SITE IMPROVEMENTS & UTILITIES (piers, pilings,
septic system, electricity, water, etc.) <-Insert
G. PRECONSTRUCTION COSTS (permits, tests, etc.) <-Insert
H. CONSTRUCTION SUPERVISION <-Insert
Aquaculturist’s Total Coastruction Costs (E, F, G, H) $0

USCOE & AQUACULTURIST'S TOTAL CONSTRUCTION COSTS $0
L]
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U.S. ARMY CORPS OF ENGINEERS Page 20t 6

Date CONTAINMENT AREA AQUACULTURE PROGRAM
ECONOMICS AND MARKETING WORKSHEET
Specics INITIAL INVESTMENT COSTS
&M_
AERATOR & SCREEN <= Ingert
BOAT & MOTOR <-- ingert
BUILDING (Feed Storage) <-- ingert
BUILDING (Office/Service) <— Ingort
CHEMICALS <- ingert
COOLERS <~ ingert
FEED BINS <— Ingarnt
FEEDERS <— insert
FLOATS <— Ingert
GENERATORS <-—— Ingert
HARVEST BASKETS <~ ingert
HARVEST MACHINE <=~ [ngort
MESH BAGS <— Ingert
MOWER <— ingert
NETS <— Ingert
NIGHT LIGHTS <~ Insert
PUMP SHED <-— Ingert
TRAILER <— |ngert
TRAPS <— Ingert
VALVES <-— Ingert
VEHICLES <-— insert
WATER PIPE <— |ngert
WELL & PUMPS <-— insert
WET SUIT / SCUBA <-— Insert
OTHER: Miscellaneous <--= ingert
OTHER: <— Insert
OTHER: <— ingert
OTHER: <— Ingert
TOTAL EQUIPMENT COST $0

Aquacuiturist’s Investment Costs

Total Equipment Costs

Total Construction Costs (Page 1):
Tota! Investment Costs $0

USCOE'S investment Costs
Total Construction Costs (Page 1) S0

o8

Total Aquaculturist’s & USCOE'S Initial investment Costs $0

A4
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U.S. ARMY CORPS OF ENGINEERS Page3of 8

Date CONTAINMENT AREA AQUACULTURE PROGRAM
BOONOMICS AND MARKETING WORKSHEET
Specics ANNUAL VARIABLE COSTS
VARIABLE PRODUCTION COSTS
BAIT <=insert
CHEMICALS <-insert
FEED <-insert
FERTILIZER <=insert
FINGERLINGS / POSTLARVAE <=ingert
FUEL <-ingert
HARVESTING <-ingert
HAULING <-insernt
HIRED LABOR & PAYROLL TAX <=-insart
ICE <-ingert
MANAGER <-ingert
PROCESSING <=-insen
REPAIRS & MAINTENANCE <-ingert
SACKS <-insernt
SEED <=-insert
SUPPLIES <-insert
TRANSPORTATION <-ingen
UTILITIES (Electricity, Telephone, Etc.) <=-insernt
OTHER: <-insen
OTHER: <~ingert
OTHER: <-insert
OTHER: <-insert
A. SUB-TOTAL VARIABLE COSTS $0
OPERATING LOAN COSTS
B. % of Variable Costs Borrowed <=Insert
C. Total Amount of Operating Loan $0 (AxB)
D. Term of Operating Loan (Years) <~insert
E. Annual Operating Loan Payment NA (C/D)
‘ F. % of interest on Operating Loan <-insert
j G. Interest Paid on Operating Loan $0 (CxF)
H. TOTAL VARIABLE COSTS $0 (A+G)

|
1
|
\
\
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U.S. ARMY CORPS OF ENGINEERS Page 4 of 6

Date CONTAINMENT AREA AQUACULTURE PROGRAM
ECONOMICS AND MARKETING WORKSHEET

Specics ANNUAL FIXED COSTS

A. Total investment Costs $0 (From Page 2)

B. Amortization Scheduie (Years) <-insert

C. Annual Investment Depreciation NA (A/B)

D. % of Initial iInvestment Borrowed <-ingert

E. Amount of Investment Loan $0 (AxD)

F. Term of Loan (Years) <=-ingert

G. Annual Principal Payment NA (E/F)

H. % of interest on invastment Loan <-insert

l.  Interest Paid on investment Loan $0 (ExH)

J.  Annual Insurance Premiums <-insert

K. Salaried Employees and Payroll Taxes <-insert

L. Miscellaneous <-insert

M. Other <=-insert
TOTAL FIXED COSTS NA (Celed+K)

AQUACULTURIST'S FIXED COSTS SAVINGS
(Based on Value of USCOE’S Contribution to Total Construction Costs)

AA. USCOE'S Total Construction Costs $0  (From Page 1)
BB. Amortization Schedule (Years) 0 (B above)

CC. Annual Investment Depreciation NA (AA/BB)

DD. 9% of Initial investment Borrowed 0% (D above)

EE. Total Amount of Investment Loan $0 (AAxDD)

FF. Term of Loan (Years) 0 (Fabove)

GG. Annual Principal Payment NA (EE/FF)

HH. % of Interest on investment Loan 0% (H above)

il. Interest Paid on Investment Loan $0 (EExHH)

AQUACULTURIST'S FIXED COSTS SAVINGS NA (CC+I)

A6
Appendix A CAAP Economics and Marketing Worksheets




U.S. ARMY CORPS OF ENGINRERS Page S5of &

Date CONTAINMENT AREA AQUACULTURE PROGRAM
EBCONOMICS AND MARKETING WORKSHEET

ANNUAL SALES SUMMARY

TOTAL UNITS HARVESTED <-insert

PRICE PER UNIT <-insert

AMOUNT OF SALE $0 _ (Units Harvested x Price per Unit)
NUMBER OF ACRES <=-ingert

UNITS HARVESTED / PER ACRE NA (Total Units Harvested / No. of Acres)
AMOUNT OF SALE / PER ACRE NA_ (Total Sales / No. of Acres)

TOTAL UNITS HARVESTED <-ingert

PRICE PER UNIT ) <-insert

AMOUNT OF SALE $0  (Units Harvested x Price per Unit)
NUMBER OF ACRES <~insen

UNITS HARVESTED / PER ACRE NA  (Total Units Harvested / No. of Acres)
AMOUNT OF SALE / PER ACRE NA (Total Sales / No. of Acres)
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U.S. ARMY CORPS OF ENGINEERS Page 8ol é

Date CONTAINMENT AREA AQUACULTURE PROGRAM
ECONOMICS AND MARKETING WORKSHEET

Specics ANNUAL INCOME STATEMENT

A. Total Variable Costs (Pg. 3)
8. Total Fixed Costs (Pg. 4)
Total Expenses with USCOE NA

3

C. USCOE FIXED COST SAVINGS (Pg. 4)
Total Expenses wiout USCOE

NET INCOME

LOAN PRINCIPALS
Operating Loan Payment (Pg. 3, E) NA
investment Loan Payment (Pg. 4, G) NA
Total Loan Principals NA

USCOE'S investment Loan Payments (Pg. 4, EE)
uiturist's Fixed Costs Savings)

DEPRECIATION
Aquaculturist’s Investment (Pg. 4, C)
USCOE Investment (Savings) (Pg. 4, CC)
Total Depraciation

-3 3

CASH BALANCE
(Net Income - Principals + Depreciation)

VALUE OF USCOE'S PARTICIPATION

A8 Appendix A CAAP Economics and Marketing Worksheets




U.S. ARMY CORPS OF ENGINEERS
09/30/90 CONTAINMENT AREA AQUACULTURE FROGRAM
ECONOMICS AND MARKETING WORKSHEET

Catfish CONSTRUCTION COSTS

A = TOP Width 14
B = BASE Width 60
H = HEIGHT 6.5
S1 = INNER SLOPE 3.0
§2 = OUTER SLOPE 4.0

rbm'r

TOTAL

DIRT MOVING

rljSCOE’S CONSTRUCTION COSTS
A. LEVEE (Dirt Moving) COST

ey , i g

Ft.
Fe
Ft.

P
Fe.

VOLUME AND COST CALCULATIONS

VOLUME = 239 CU. FT. per LINEARFT. (A +B)2x H

COST: $0.60 PER CU. YD. <-Insert

AQUACULTURIST'S CONSTRUCTION COSTS
E: POND IMPROVEMENTS (scoding, shaping, etc.) $2,000 <-Insert
F. SITE IMPROVEMENTS & UTILITIES (piers, pilingt,

<-Insert
B=(S1+S2)xH+ A
<-Insert
<-Insert
<-Insert

LENGTH = 11,200 LINEAR FT. <-Insert

VOLUME = 99,089 CU. YDS (VOLUME x LENGTH / 27)

$59,453 (Dirt Moving Cost x Total Volume)

B. WATER CONTROL STRUCTURE(S) 15,000 <-Insert
C. ACCESS ROAD $2,000 <-Insert
D. PRECONSTRUCTION COSTS (permits, tests, etc.) _ _ $10,000 <-Insert

USCOE’S Total Construction Costs (A, B, C, D)

septic system, electricity, water, etc.) $6,000 <-Insert
G. PRECONSTRUCTION COSTS (permits, tests, etc.) $6,000 <-Insert
H. CONSTRUCTION SUPERVISION $2,000 <-Insert

Aquaculturist’s Total Construction Costs (E, F, G, H)

USCOE & AQUACULTURIST'S TOTAL CONSTRUCTION COSTS

$86,453

$16,000

$102,453
S

Page 1 of 6
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U.S. ARMY CORPS OF ENGINEERS Page 20 6
09/30/90 CONTAINMENT AREA AQUACULTURE PROGRAM
ECONOMICS AND MARKETING WORKSHEET

Catfish INITIAL INVESTMENT COSTS
BQUIPMENT COSTS
AERATOR & SCREEN $12,000 <— insert
BOAT & MOTOR 1,425 <~ insert
BUILDING (Feed Storage) 5,000 <-- Insert
BUILDING (Office/Service) 8,500 <-- Insert
CHEMICALS <-- ingert
COOLERS <-- Ingert
FEED BINS <— Insert
.FEEDERS 3,000 <- Insert
FLOATS <— |nsert
GENERATORS <— ingert
HARVEST BASKETS <— Insert
HARVEST MACHINE <=-- insert
MESH BAGS <— Insert
MOWER 2,000 <-— insert
NETS <= ngent
NIGHT LIGHTS <— Insert
PUMP SHED 1,200 <—- Insent
TRAILER <-- insert
TRAPS o <= Insert
VALVES 1,000 <— Insert
VEHICLES 18,000 <-— insert
WATER PIPE 2,200 <— Insert
WELL & PUMPS 12,000 <-— Insert
WET SUIT / SCUBA <— ingert
OTHER: Miscellanecus 1,400 <— Insert
OTHER: <— Insert
OTHER: <— Insert
OTHER: <= Ingert
TOTAL EQUIPMENT COST $67.725

Aquaculturist’s Investment Costs

Total Equipment Costs $67,725
Total Construction Costs (Page 1): 16,000
Total investment Costs $83,725
USCOE'S Investment Costs
Total Construction Costs (Page 1) $86,453
Total Aquaculturist's & USCOE'S initial Investment Costs $170,178

A10
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U.S. ARMY CORPS OF ENGINEERS Page 3of 6
09/30/90 CONTAINMENT AREA AQUACULTURE PROGRAM
ECONOMICS AND MARKETING WORKSHEET

Catfish ANNUAL VARIABLE COSTS

'VARIABLE PRODUCTION COSTS

BAIT <-~Insert
CHEMICALS 5,600 <-Insent
FEED 70,000 <-Insert
FERTILIZER <-insent
FINGERLINGS / POSTLARVAE 19,600 <-insert
FUEL 2,500 <-Insent
HARVESTING _ 16,800 <-Insert
HAULING <-~insert
HIRED LABOR & PAYROLL TAX 2,400 <-insert
ICE <~insert
MANAGER <-lnsert
PROCESSING <~-insert
IEPAIRS & MAINTENANCE 14,000 <-insert
SACKS <-insert
SEED <-insert
SUPPLIES <-insert
TRANSPORTATION <-Insert
UTILITIES (Electricity, Telephone, Etc.) v 8,000 <-insert
OTHER: <-insert
OTHER: <-insert
OTHER: <~insert
OTHER: <-Insert
A. SUB-TOTAL VARIABLE COSTS $138,900

OPERATING LOAN COSTS
B. % of Variable Costs borrowed 75% <-insert
C. Total Amount of Operating Loan $104,176 (A xB)
D. Term of Operating Loan (# of Yrs.) 5 <-insert
E. Annual Operating Loan Payment $20935 (C/D)
F. % of Interest on Operating Loan 12% <-insent
G. Interest { aid on Operating Loan $12501 (CxF)
H. TOTAL VARIABLE COSTS $151,401 (A +G)
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AA.
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CC.
0D.

GG.
HH.

U.S. ARMY CORPS OF ENGINEERS Page 4 of 6

CONTAINMENT AREA AQUACULTURE PROGRAM

ECONOMICS AND MARKETING WORKSHEET

AQUATURISI"S EXPENDITURES / DEPRECIATION

Total Investment Costs
Amortization Schedule (Years)
Annual Investment Depreciation
% of Initial Investment Borrowed
Amount of investment Loan
Term of Loan ( # Y1s. )

Annual Principal Payment

% of interest on investment Loan
Interest Paid on Investment Loan

Annual Insurance Premiums

Salaried Employees and Payroll Taxes

Miscelianeous

Other

TOTAL FIXED COSTS

AQUACULTURIST’S FIXED-COST SAVINGS
(Based on Value of USCOE’S Contribution to Total Construction Costs)

USCOE'S Total Construction Costs

Amortization Schedule (Years)
Annual Investment Depreciation
% of (nitial Investment Borrowed
Total Amount of Investment Loan
Term of Loan ( # Yrs. )

Annual Principal Payment

% of interest on investment Loan

interest Paid on investment Loan

AQUACULTURIST'S FIXED-COST SAVINGS

$83,726 (From Page 2)
$16,745 (A/B)
$62,784 (AxD)

$6.279 (E/F)

$9,419 (ExH)
$2,000 <-Insert

$28,164 (C+iwJ+K)

$86.453  (From Page 1)
___ 17201 (AA/BB)

$64,840 (AAxDD)
36484 (EE/FF)

$9,726 (EE x HH)

$27,017 (CC+ W)

ANNUAL FIXED COSTS

5 <-insen

75% <-insert

10 <-~insert

15% <-Insert

. <=ingert
<=insern

<-insen

5 (Babove)

75% (D above)

10 (F Above)

15% (H above)

Al12
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U.S. ARMY CORPS OF ENGINEERS
CONTAINMENT AREA AQUACULTURE PROGRAM

09/30/91

BCONOMICS AND MARKETING WORKSHEET

ANNUAL SALES SUMMARY

species: Catfish

Pounds

Page 5016

HARVEST 1
TOTAL UNITS HARVESTED 280,000
PRICE PER UNIT $0.75
AMOUNT OF SALE $210,000
NUMBER OF ACRES 80
UNITS HARVESTED / PER ACRE 3'.500
AMOUNT OF SALE / PER ACRE $2,625

<-Insert

<-insert
(Units Harvested x Price per Unit)
<=-ingert

(Total Units Harvested / No. of Acres)

(Total Sales / No. of Acres)

TOTAL UNITS HARVESTED 0
PRICE PER UNIT 0.00
AMOUNT OF SALE $0
NUMBER OF ACRES 80
UNITS HARVESTED / PER ACRE 0

AMOUNT OF SALE / PER ACRE

<-insert

<-ingsert

{Units Harvested x Price per Unit)
<-insert

(Total Units Harvested / No. of Acres)

(Total Sales / No. ot Acres)
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U.S. ARMY CORPS OF ENGINEERS Page 6 of 6
09/30/90 CONTAINMENT AREA AQUACULTURE PROGRAM
ECONOMICS AND MARKETING WORKSHEET

Catfish ANNUAL INCOME STATEMENT

REVENUE .
Total Annual Sales $210000 $210,000
EXPENSES '

A. Total Variable Costs (Pg. 8) $151,401
B. Total Fixed Costs  (Pg. 4) $28,164
Total Expenses with USCOE $179,565 “$179,565
C. USCOE FIXED-COSTS SAVINGS (Pg. 4) e
Tutal Expenses w/out USCOE $208,582

NET INCOME

LOAN PRINCIPALS
Operating Loan Payment (Pg. 3, E) $20,835
Investment Loan Payment (Pg. 4, G) $6,279
Total Loan Pricipals $27,114 $27,114

USCOE'’S investment Loan Payments (Pg. 4, EE) $6,484

(Aquaculturist's Fixed-Cost Savings)

DEPRECIATION
Aquaculturist’s Investment (Pg. 4, C) $16,745
USCOE Investment (Savings) (Pg. 4, CC) $0
Total Depreciation $16,745
CASH BALANCE (©) $20,066

(Net income - Principals + Depreciation)

VALUE OF USCOE'S PARTICIPATION

$27,017 (8)-(®)

$16,210 (o) - (@)

Al4
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U.S. ARMY CORPS OF ENGINEERS
CONTAINMENT AREA AQUACULTURE PROGRAM
BOONOMICS AND MARKETING WORKSHEET

Page 50f6

ANNUAL SALES SUMMARY

sPecies: Catfish
UNIT: Pounds

HARVEST 1
TOTAL UNITS HARVESTED 280,000
PRICE PER UNIT $0.65
AMOUNT OF SALE $182,000
NUMBER OF ACRES 80
UNITS HARVESTED / PER ACRE 3,500
AMOUNT OF SALE / PER ACRE $2,275

<-insert

<-insert
(Units Harvested x Price per Unit)
<-insert

(Total Units Harvested / No. of Acres)

(Total Sales / No. of Acres)

TOTAL UNITS HARVESTED 0
PRICE PER UNIT 0.00
AMOUNT OF SALE $0
NUMBER OF ACRES 80
UNITS HARVESTED / PER ACRE 0
AMOUNT OF SALE / PER ACRE $0

<-insert
<-Ingert
(Units Harvested x Price per Unit)
<=insert

(Total Units Harvested / No. of Acres)
(Total Sales / No. of Acres)

Appendix A CAAP Economics and Marketing Worksheets
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U.S. ARMY CORPS OF ENGINEERS Page 6 of 6
05/30/90 CONTAINMENT AREA AQUACULTURE PROGRAM
ECONOMICS AND MARKETING WORKSHEET

Catfish ANNUAL INCOME STATEMENT
REVENUE ‘ With USCOE Whout USCOE
Total Annual Sales $182,000 $182,000
EXPENSES
A. Total Variable Costs (Pg. 3) $151.401 $151,401
B. Total Fixed Costs  (Pg. 4) $28,164 $28:184
Total Expenses with USCOE $179,565 $179,565
C. USCOE FIXED-COSTS SAVINGS (Pg. 4) $27.017
Total Expenses w/out USCOE | __$206,582
NET INCOME (a) $2,435 (b)) - (8524,582)

ANNUAL CASH BALANCE STATEMENT

NET INCOME $2,435 . {$24,582)
LOAN PRINCIPALS
Operating Loan Payment (Pg. 3, E) $20,835 ‘$20;835
Investment Loan Payment (Pg. 4, G) $6,279 $8.279 o
Total Loan Pricipals $27,114 - $27114 |
USCOE'’S investment Loan Payments (Pg. 4, EE) $6,484
(Aquaculturist’s Fixed-Cost Savings)
DEPRECIATION - S
Aquaculturist’s Investment (Pg. 4, C) $16,745 © $16,748
USCOE Investment (Savings) (Pg. 4, CC) $0 $17,281. »
Total Depreciation $16,745 ‘ $34,036 |
CASH BALANCE © (579838 ()__($24.444)

(Net Income - Principals + Depreciation)

ANNUAL NET INCOME DIFFERENCE ) $27017 (a)-0)
_ ANNUAL CASH BALANCE DIFFERENCE $16.210  (©)-(d
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U.S. ARMY CORPS OF ENGINEERS
CONTAINMENT AREA AQUACULTURE PROGRAM

09/30/90

BCONOMICS AND MARKETING WORKSHEET

ANNUAL SALES SUMMARY

Page 50t 8

HARVEST 1
TOTAL UNITS HARVESTED 240,000
PRICE PER UNIT $0.756
AMOUNT OF SALE $180,000
NUMBER OF ACRES 80
UNITS HARVESTED / PER ACRE 3,000
AMOUNT OF SALE / PER ACRE $2,250

<~ingert

<-insert’
(Units Harvested x Price per Unit)
<-insert

(Total Units Harvested / No. of Acres)

(Total Sales / No. of Acres)

TOTAL UNITS HARVESTED 0
PRICE PER UNIT 0.00
AMOUNT OF SALE $0
NUMBER OF ACRES 80
UNITS HARVESTED / PER ACRE 0
AMOUNT OF SALE / PER ACRE $0

<-insert

<~insert

(Units Harvested x Price per Unit)
<=ingert

(Total Units Harvested / No. of Acres)
(Total Sales / No. of Acres)
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U.S. ARMY CORPS OF ENGINEERS Page 6 of 6
09/30/90 CONTAINMENT AREA AQUACULTURE PROGRAM

Total Annual Sales $180,000 $180,000
EXPENSES
A. Total Variable Costs (Pg. 3) $151,401 #$151,401
B. Total Fixed Costs  (Pg. 4) $28,164 £$28,184
Total Expenses with USCOE $179.585 ' $179,665
C. USCOE FIXED-COSTS SAVINGS (Pg. 4) $27.017
Total Expenses w/out USCOE 582
NET INCOME @) $435 | ®  ($26.582)

NET IN¢ ($26,582)
LOAN I'RINCIPALS
Operating Loan Payment (Pg. 3, E) $20,835 $20,835
Investment Loan Payment (Pg. 4, G) $6,279 $6,.279
Total Loan Pricipals $27,114 ’ $27.114
USCOE'S Investment L.oan Payments (Pg. 4, EE) $6.484
{Aquaculturist's Fixed-Cost Savings) ,
DEPRECIATION
Aquaculturist’s Investment (Pg. 4, C) $16,745
USCOE Investment (Savings) (Pg. 4, CC) $0
Total Depreciation $16,745
CASH BALANCE ©) ($9,934)

(Net income - Principals + Depreciation)

VALUE OF USCOE'S PARTICIPATION

ANNUAL NET INCOME DIFFERENCE ~ $27.017

ANNUAL CASH BALANCE D » 31.210 __f2)-(d)
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U.S. ARMY CORPS OF ENGINEERS
09/30/90 CONTAINMENT AREA AQUACULTURE PROGRAM
ECONOMICS AND MARKETING WORKSHEET

Crawfish CONSTRUCTION COSTS

IRT VOLUME per LINEAR FOOT CALCULATION

A = TOP Width 2 P <-Insert
B = BASE Width 14 Ft. B=(S1+S2)xH+ A
H = HEIGHT 3.0 Ft. <-Insert
S1 = INNER SLOPE 2.0 Ft. <-Insert

§2 = OUTER SLOPE 2.0 Ft <-Insert

DIRT VOLUME AND COST CALCULATIONS
VOLUME = 24 CU. FT. per LINEAR FT. (A + B)2 x H

LENGTH = 1,320 LINEARFT. <-Insert

TOTAL
VOLUME = 1,173 CU. YDS (VOLUME x LENGTH / 27)

DIRT MOVING
COST: $0.60 PER CU. YD. <-Insert

USCOE’S CONSTRUCTION COSTS

USCOE'S Total Construction Costs {A, B, C, D)

AQUACULTURIST’S CONSTRUCTION COSTS
E: POND IMPROVEMENTS (seeding, shaping, etc.) $300 <-Insert

F. SITE IMPROVEM_ENTS & UTILITIES (piers, pilings,
septic system, electricity, water, etc.) ___SO_ <-Insert

G. PRECONSTRUCTION COSTS (permits, tests, etc.) $1,000 <-Inzert

H. CONSTRUCTION SUPERVISION $0 <-Insert
Aquaculturist’s Total Construction Costs (E, F, G, H)
USCOE & AQUACULTURIST'S TOTAL CONSTRUCTION COSTS

Appendix A CAAP Economics and Marketing Worksheets

A. LEVEE (Dirt Moving) COST $704 (Dirt Moving Cost x Total Volume)
B. WATER CONTROL STRUCTURE(S) 1,500 <-Insert
C. ACCESS ROAD $0 <-Insert
D. PRECONSTRUCTION COSTS (permits, tests, etc.) $15,000 <-Insert

$17,204

$1,300

$18,504
L]
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U.S. ARMY CORPS OF ENGINEERS Page 2016
09/30/90 CONTAINMENT AREA AQUACULTURE PROGRAM
ECONOMICS AND MARKETING WORKSHEET

Crawfish INITIAL INVESTMENT COSTS
EQUIPMENT COSTS

AERATOR & SCREEN $500 <-~ insert
BOAT & MOTOR <— Insert
BUILDING (Feed Storage) 500 <~—- insert
BUILDING (Office/Service) <— Insert
CHEMICALS <— Insert
COOLERS 1,200 <— Insert
FEED BINS <— insert
FEEDERS <- Insert
FLOATS <— Ingert
GENERATORS <— Insert
HARVEST BASKETS <— Insert
HARVEST MACHINE 5,000 <— Insert
MESH BAGS <— Insert
MOWER 600 <— Insert
NETS <~ Insert
NIGHT LIGHTS <= Insert
PUMP SHED 400 <— Insert
TRAILER <—- Insert
TRAPS <— ingert
VALVES <— Insert
VEHICLES 8,500 <— inseit
WATER PIPE <=-- Ingert
WELL & PUMPS 10,000 <— insert
WET SUIT / SCUBA <-- Insert
OTHER: Miscellaneous 500 <-- Insert
OTHER: <— Insert
OTHER: <- |nsert
OTHER: <= Ine Y
TOTAL EQUIPMENT COST $25,200

INITIAL INVESTMENT COSTS SUMMARY

Aquaculturist’s Investment Costs

Total Equipment Costs $25,200

Total Construction Costs (Page 1): 1,300

Total investment Costs $26,500

USCOE'’S Investment Costs

Total Construction Costs (Page 1) $17,204

Total Aquacultwrist's & USCOE'S Initial Investment Costs
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U.S. ARMY CORPS OF ENGINEERS

09/30/90 CONTAINMENT AREA AQUACULTURE PROGRAM

ECONOMICS AND MARKETING WORKSHEET

Crawfish ANNUAL VARIABLE COSTS

VARIABLE PRODUCTION COSTS

BAIT $5.500 <-insert
CHEMICALS <-Insert
FEED 1,600 <-insert
FERTILIZER <-insernt
FINGERLINGS / POSTLARVAE <-insert
FUEL 1,800 <-insert
HARVESTING <=-insert
HAULING <-insert
HIRED LABOR & PAYROLL TAX 1,500 <-insert
ICE <-insert
MANAGER <-insert
PROCESSING <-insert
REPAIRS & MAINTENANCE 1,100 <-insert
SACKS 200 <-insent
SEED <-insert
SUPPLIES <-insert
TRANSPORTATION <-Insert
UTILITIES (Electricity, Telephone, Etc.) <-insert
OTHER: <-insert
OTHER: <~ingen
OTHER: <-ingert
OTHER: <-insert
. SUB-TOTAL VARIABLE COSTS $11,700

OPERATING LOAN COSTS
. % of Variable Costs borrowed 25% <-insert
. Total Amount of Operating Loan $2925 (AxB)
. Term of Operating Loan (# of Yrs.) 5 <-ingert
. Annual Operating Loan Payment $585 (C/D)

% of interest on Operating Loan 15% <-insert
. Interest Paid on Operating Loan $439 (CxF)
. TOTAL VARIABLE COSTS $12,139 (A +G)
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U.S. ARMY CORPS OF ENGINEERS Page 4 of 6
CONTAINMENT AREA AQUACULTURE PROGRAM
ECONOMICS AND MARKETING WORKSHEET

ANNUAL FIXED COSTS

Total Investment Costs
Amortization Schedule (Years)
Annual Investment Depreciation
% of Initial Investment Borrowed
Amount of Investment Loan
Term of Loan ( # Yrs. )

Annual Principal Payment

% of Interest on Investment Loan
Interest Paid on investment Loan

Annual Insurance Premiums

Salaried Employees and Payroll Taxes

Miscelianeous

Other

TOTAL FIXED COSTS

AQUACULTURIST'S FIXED-COST SAVINGS
(Based on Value of USCOE'S Contribution to Total Construction Costs)

USCOE'’S Total Construction Costs

Amortization Schedule (Years)
Annual investment Depreciation
% of Initial investment Borrowed
Total Amount of Investment Loan
Term of Loan (# Yrs. )

Annual Principal Payment

% of Interest on Investment Loan

Interest Paid on Investment Loan

AQUACULTURIST'S FIXED-COST SAVINGS

817,204 (From Page 1)

$3.441 (AA/BB)

58602 (AAXDD)

$1,720 (EF/FF)

$1,290 (EE x HH)

ERR (From Page 2)
5 <-insent
ERR (A/B)
50% <-Insert
ERR (AxD}
§ <-inser
ERR (E/F)
15% <-ingert
ERR (ExH)
<=Insert
$0 <<insert
$0 <-Insert

<-insert

ERR (C+l+J+K)

5 (B above)

50% (D above)

5 (F Above)

15% (H above)

$4,731  (CC+ 1)
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09/30/90

U.S. ARMY CORPS OF ENGINEERS
CONTAINMENT AREA AQUACULTURE PROGRAM

ECONOMICS AND MARKETING WORKSHEET

sPeCIES: Crawfish

UNIT: Pounds

ANNUAL SALES SUMMARY

Page 50f6

TOTAL UNITS HARVESTED

PRICE PER UNIT

AMOUNT OF SALE

NUMBER OF ACRES

UNITS HARVESTED / PER ACRE

AMOUNT OF SALE / PER ACRE

o

HARVEST 1

40,000

$0.60

$24,000

<-insert
<-insert
(Units Harvested x Price per Unit)
<~-insert

(Total Units Harvested / No. of Acres)

(Total Saies / No. of Acres)

TOTAL UNITS HARVESTED
PRICE PER UNIT

AMOUNT OF SALE

NUMBER OF ACRES

UNITS HARVESTED / PER ACRE

AMOUNT OF SALE / PER ACRE

TOTAL ANNUAL SALES

Appendix A CAAP Economics and Marketing Worksheets

<-Ingert

<-Insert

(Units Harvested x Price per Unit)
<-insert

(Total Units Harvested / No. of Acres)

(Total Sales / No. of Acres)
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U.S. ARMY CORPS OF ENGINEERS Page 6 of &
09/30/90 CONTAINMENT AREA AQUACULTURE PROGRAM
BCONOMICS AND MARKETING WORKSHEET

Crawfish ANNUAL INCOME STATEMENT

With USCOE

Total Annual Sales $24000 . $24.000 |

EXPENSES
A. Total Variable Costs (Pg. 3) $12,139
B. Total Fixed Costs  (Pg. 4) $7.288 2L
Total Expenses with USCOE $19,426 _ $19,428

C. USCOE FIXED-COSTS SAVINGS (Pg. 4)
Total Expenses w/out USCOE

LOAN PRINCIPALS

Operating Loan Payment (Pg. 3, E) $585

Investment Loan Payment (Pg. 4, G) $2,650 .
Total Loan Pricipals $3,235 $3,235

USCOE’S Investment Loan Payments (Pg. 4, EE) $1,720

(Aquaculturist's Fixed-Cost Savings)

DEPRECIATION
Aquaculturist’s investment (Pg. 4, C) $5,300
USCOE Investment (Savings) (Pg. 4, CC) $0
Total Depreciation $5,300
CASH BALANCE () $6,639

(Net Income ~ Principals + Depreciation)

VALUE OF USCOE'S PARTICIPATION

ANNUAL NET INCOME DIFFERENCE $4.731 (a)- ()

» sstl 1 (C) = (d)

A24
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09/30/90

U.S. ARMY CORPS OF ENGINEERS
CONTAINMENT AREA AQUACULTURE PROGRAM
ECONOMICS AND MARKETING WORKSHEET

ANNUAL SALES SUMMARY

Page 50f 6

speCIES: Crawfish

Pounds

UNIT:

TOTAL UNITS HARVESTED 40,000 <-insert

PRICE PER UNIT $0.49 <-insert

AMOUNT OF SALE $19,600 (Units Harvested x Price per Unit)
NUMBER OF ACRES 40 <-insert

UNITS HARVESTED / PER ACRE 1,000 (Total Units Harvested / No. of Acres)
AMOUNT OF SALE/ PER ACRE $490 (Total Sales / No. of Acres)

TOTAL UNITS HARVESTED 0 <-insert

PRICE PER UNIT 0.00 <-insert

AMOUNT OF SALE $0_ (Units Harvested x Price per Unit)
NUMBER OF ACRES 40  <-Insert

UNITS HARVESTED / PER ACRE 0_ (Tota! Units Harvested / No. of Acres)
AMOUNT OF SALE / PER ACRE $0 _ (Total Sales / No. of Acres)
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U.S. ARMY CORPS OF ENGINEERS Page 6 of 6
09/30/90 CONTAINMENT AREA AQUACULTURE PROGRAM
ECONOMICS AND MARKETING WORKSHEET
Crawfish ANNUAL INCOME STATEMENT
'REVENUE With USCOE Wiowt USCOE
Total Annual Sales $19,600 $19,600
EXPENSES
A. Total variable Costs (Pg. 3) $12,139 $12,139
B. Total Fixed Costs (Pg. 4) $7.288 $7,288
Total Expenses with USCOE $19,426 $19,426
C. USCOE FIXED-COSTS SAVINGS (Pg. 4) $4,731
Total Expenses w/out USCOE $24,157
NET INCOME (a) $174 ®) ($4,557)

ANNUAL CASH BALANCE STATEMENT

NET INCOME o B $174 ($4.557)

LOAN PRINCIPALS
Operating Loan Payment (Pg. 3, E) $585 $585
Investment Loan Payment (Pg. 4, G) $2,650 $2,650
Total Loan Pricipals $3,235 $3,235

USCOE'’S Investment Loan Payments (Pg. 4, EE) $1,720
(Aquaculturist's Fixed-Cost Savings)

DEPRECIATION
Aquaculturist's Investment (Pg. 4. C) $5,300 $5,300
USCOE investment (Savings) (Pg. 4, CC) $0 $3.441
Total Depreciation $5,300 $8,741

CASH BALANCE (c) $2,239 (1] $772)
(Net income - Principals + Depreciation) -

VALUE OF USCOE’S PARTICIPATION

ANNUAL CASH BALANCE DIFFERENCE

A26
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U.S. ARMY CORPS OF ENGINEERS
CONTAINMENT AREA AQUACULTURE PROGRAM
ECONOMICS AND MARKETING WORKSHEET

Page S0t 6
09/30/90

ANNUAL SALES SUMMARY

TOTAL UNITS HARVESTED 33,000
PRICE PER UNIT $0.60
AMOUNT OF SALE $19,800
NUMBER OF ACRES 40
UNITS HARVESTED / PER ACRE 825
AMOUNT OF SALE / PER ACRE $485

TOTAL UNITS HARVESTED Q
PRICE PER UNIT 0.00
AMOUNT OF SALE $0
NUMBER OF ACRES 40
UNITS HARVESTED / PER ACRE 0
AMOUNT OF SALE / PER ACRE $0

<~ingert

<-insen

(Units Harvested x Price per Unit)
<-insert

(Total Units Harvested / No. of Acres)

(Total Sales / No. of Acres)

<-nsert
<-insert
(Units Harvested x Price per Unit)
<-insert

(Total Units Harvested / No. of Acres)

(Total Sales / No. of Acres)
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U.S. ARMY CORPS OF ENGINEERS Page 6 of 6
09/30/90 CONTAINMENT AREA AQUACULTURE PROGRAM
ECONOMICS AND MARKETING WORKSHEET
Crawfish ANNUAL INCOME STATEMENT
'REVENUE With USCOE Whout USCOE
Total Annual Sales $19,800 $19,800
EXPENSES
A. Total Variable Costs (Pg. 3) $12,139 $12,189
B. Total Fixed Costs  (Pg. 4) $7,288 $7,288
Total Expenses with USCOE $19,426 $19426
C. USCOE FIXED-COSTS SAVINGS (Pg. 4) - 54,781
Total Expenses w/out USCOE $24,157
NET INCOME @ ss7a_ ®  ($4.357)

ANNUAL CASH BALANCE STATEMENT

NET INCOME $374 . {$4,357)
LOAN PRINCIPALS o
Operating Loan Payment (Pg. 3, E) $585 i £585
Investment Loan Payment (Pg. 4, G) $2,650 42850
Total Loan Pricipals $3,235 . $3,235
USCOE'S Investment Loan Payments (Pg. 4, EE) $1,720

(Aquaculturist’s Fixed-Cost Savings)

DEPRECIATION
Aquaculturist’s Investment (Pg. 4, C) $5,300
USCOE Investment (Savings) (Pg. 4, CC) $0
Total Depreciation $8,741
CASH BALANCE (c) $2,439 (d) {$572)

(Net Income - Principals + Depreciation)

VALUE OF USCOE'’S PARTICIPATION

ANNUAL NET INCOME DIFFERENCE o e

_Y ANNUAL CASH BALANCE DIFFERENCE ©-(d

A
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U.S. ARMY CORPS OF ENGINEERS
09/30/90 CONTAINMENT AREA AQUACULTURE PROGRAM
ECONOMICS AND MARKETING WORKSHEET

Clams CONSTRUCTION COSTS

A = TOP Width 2 Ft. <-lnsert
B = BASE Width 14 Ft. B=(S1+S2)xH+A
H = HEIGHT 3.0 Ft. <-Insert

S1 = INNER SLOPE 20 Ft <-Insert
S2 = OUTER SLOPE 2.0 Ft. <-Insert

VOLUME = 24 CU. FT. per LINEAR FT. (A+B)2x H

LENGTH = 1,320 LINEAR FT. <-Insert

TOTAL
VOLUME = 1,173 CU. YDS (VOLUME x LENGTH / 27)

DIRT MOVING
COST: $0.60 PER CU. YD. <-Insert

USCOE’S CONSTRUCTION ( T

D. PRECONSTRUCTION COSTS (permits, tests, etc.) $15,000 <-Insert
USCOE'S Total Construction Costs (A, B, C, D)

AQUACULTURIST'S CONSTRUCTION

E: POND IMPROVEMENTS (seeding, shaping, eic.) $300 <-Insert
F. SITE IMPROVEMENTS & UTILITIES (piers, pilings,

septic system, electricity, water, etc.) $1,500 <-Insert
G. PRECONSTRUCTION COSTS (permits, tests, etc.) $1,500 <-Insert
H. CONSTRUCTION SUPERVISION $500 <-Insert

Aquaculturist’s Total Counstruction Costs (E, F, G, H)
USCOE & AQUACULTURIST'S TOTAL CONSTRUCTION COSTS

Appendix A CAAP Ecoriomics and Marseting Worksheats

A. LEVEE (Dirt Moving) COST $704 (Dirt Moving Cost x Total Volume)
B. WATER CONTROL STRUCTURE(S) 8,000 <-Insert
C. ACCESS ROAD $0 <-Insert

$23,704

$3,800
$27,504

Pago 1 of 6
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U.S. ARMY CORPS OF ENGINEERS
09/30/90 CONTAINMENT AREA AQUACULTURE PROGRAM
ECONOMICS AND MARKETING WORKSHEET

Clams INITIAL INVESTMENT COSTS
EQUIPMENT COSTS
AERATOR & SCREEN <— Insert
BOAT & MOTOR 8,500 <— Insert
BUILDING (Feed Storage) <— insert
BUILDING (Office/Service) <= Insert
CHEMICALS <— Insert
COOLERS <— Insert
FEED BINS <— Insert
FEEDERS <— Insert
FLOATS 600 <— Insert
GENERATORS <— |nsert
HARVEST BASKETS <— Insen
HARVEST MACHINE <-- Insert
MESH BAGS 18,200 <— Insert
MOWER <- Insert
NETS <— Insert
NIGHT LIGHTS <— Insert
! PUMP SHED <— Insert
} TRAILER 1,000 <— Insert
| TRAPS <— Insern
‘ VALVES <-- Insert
| VEHICLES 11,000 <— Insen
WATER PIPE <— insert
WELL & PUMPS 500 <-— Insert
WET SUIT/ SCUBA 1,100 <-— Insert
OTHER: Miscellaneous 800 <— Insert
OTHER: <— Insen
OTHER: <~-- Insert
OTHER: <— Insen
! TOTAL EQUIPMENT COST $41,700
‘ S
INITIAL INVESTMENT COSTS SUMMARY
Aquaculturist's Investment Costs
Total Equipment Costs $41,700
Totaf Construction Costs (Page 1): 3,800
Total Investment Costs $45,500
USCOE'S investment Costs
Total Construction Costs (Page 1) $23,704
Total Aquaculturist’s & USCOE’S Initial iInvestment Costs

$69,204

Page 20t 6
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U.S. ARMY CORPS OF ENGINEERS

09/30/90 CONTAINMENT AREA AQUACULTURE PROGRAM
ECONOMICS AND MARKETING WORKSHEET

Clams ANNUAL VARIABLE COSTS

VARIABLE PRODUCTION COSTS

Appendix A CAAP Economics and Marketing Worksheets

BAIT
CHEMICALS
FEED
FERTILIZER
FIMGERLINGS ’ POSTLARVAE o
FUEL 1,800
HARVESTING
HAULING
HIRED LABOR & PAYROLL TAX 2,500
ICE
MANAGER
PROCESSING
REPAIRS & MAINTENANCE 1,800
SACKS
SEED 40,000
SUPPLIES 200
TRANSPORTATION
UTILITIES (Electricity, Telephone, Etc.)
OTHER:
OTHER:
OTHER:
OTHER:
A. SUB-TOTAL VARIABLE COSTS $46,400

OPERATING LOAN COSTS
B. % of Variable Costs borrowed 50%
C. Total Amount of Operating Loan $23,200
D. Term of Operating Loan (¥ of Yrs.) 5
E. Annual Operating Loan Payment $4,640
F. % of Interest on Operating Loan 12%
G. Interest Paid on Operating Loan $2,784
H. TOTAL VARIABLE COSTS $49,184

<-~insert
<-Insert
<-insert
<-Insert
<-insert
<-insert
<-lInsert
<-Insert
<-Insen
<-insert
<-insert
<-insert
<-Insert
<-Iinsert
<-~Insert
<-Insert
<~lnsert
<-insert
<-insen
<-insert
<-insert
<-insert

<-insert
(Ax B)

<-Insert
(C/0D)

<-insert

(CxF)

(A+G)

Page 3 of 6

A3
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FF.

A32

AA.
8B.
CcC.
DD.
EE.

GG.

HH.

U.S. ARMY CORPS OF ENGINEERS Page 4 of 6
CONTAINMENT AREA AQUACULTURE PROGRAM
ECONOMICS AND MARKETING WORKSHEET

ANNUAL FIXED COSTS

AQUACULTURIST'S EXPENDITURES / DEPRECIATION

Total Investment Costs
Amortization Schedule (Years)
Annual Investment Depreciation
% of Initial investment Borrowed
Amount of Investment Loan
Term of Loan ( # Yrs. )

Annual Principal Payment

% of interest on Investment Loan
Interest Paid on Investment Loan

Annual Insurance Premiums

Salaried Employees and Payroll Taxes

Miscellaneous
Other

TOTAL FIXED COSTS

AQUACULTURIST'S FIXED-COST SAVINGS
(Based on Value of USCOE’S Contribution to Total Construction Costs)

USCOE'S Total Construction Costs

Amortization Schedule (Years)
Annual Investment Depreciation
% of Initial Investment Borrowed
Total Amount of Investment Loan
Term of Loan ( # Yrs. )

Annual Principal Payment

% of Interest on Investment Loan

interest Paid on Investment Loan

AQUACULTURIST'S FIXED-COST SAVINGS

$45,500 (From Page 2)
89,100 (A/B)

$22,750 (AxD)
%2275 (E/F)

$2,730 (ExH)
$1,000 <-insert

$12,830 (C+lni+K)

$23,704 (From Page 1)

$4,741 (AA/BB)
___ 811,852 (AAxDD)
— $1.185 (EE/FF)

__ slazz (EExHH)

5 <-Insent

50% <-Insert

10 <-Insert

12% <-insert

$0  <-Insert
$1,400 <-insert
<-insert

5 (B above)

50% (D above)

10 (F Above)

12% (H above)

$6,163 (CC + 1)
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U.S. ARMY CORPS OF ENGINEERS

09/30/90 CONTAINMENT AREA AQUACULTURE PROGRAM
ECONOMICS AND MARKETING WORKSHEET

sPecies: Clams

UNIT: Each

TOTAL UNITS HARVESTED
PRICE PER UNIT

AMOUNT OF SALE

NUMBER OF ACRES

UNITS HARVESTED / PER ACRE

AMOUNT OF SALE/ FER ACRE

TOTAL UNITS HARVESTED
PRICE PER UNIT

AMOUNT OF SALE
NUMBER OF ACRES

UNITS HARVESTED / PER ACRE

AMOUNT OF SALE / PER ACRE

ANNUAL SALES SUMMARY

<=insert

<-insert

(Units Harvested x Price per Unit)
<-ingert

(Total Units Harvested / No. of Acres)

(Total Sales / No. of Acres)

<-insert
<-insert
{Units Harvested x Price per Unit)
<-insert

(Total Units Harvested / No. of Acres)

(Total Sales / No. of Acres)

Page 5o0f 6
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U.S. ARMY CORPS OF ENGINEERS

09/30/90 CONTA/NMENT AREA AQUACULTURE PROGRAM
ECONOMICS AND MARKETING WORKSHEET

Page 6 ot 6

Clams ANNUAL INCOME STATEMENT
Total Annual Sales $170,000 $170,000
EXPENSES
A. Total Variable Costs (Pg. 3) $49,184 549,184
B. Total Fixed Costs (Pg. 4) $12,830 - 7$12,830
Total Expenses with USCOE $62,014 $62,014
C. USCOE FIXED-COSTS SAVINGS (Pg. 4)
Total Expenses w/out USCOE $68,177
NET INCOME (a) $107,986 ®) $101,823

ANNUAL CASH BALANCE STATEMENT

NET INCOME $107,986 $101,823
LOAN PRINCIPALS :
Operating Loan Payment (Pg. 3, E) $4,640 84,640
Investment Loan Payment (Pg. 4, G) $2,275 $2,275 »
Total Loan Pricipals $6,915 $6.915
USCOE'S Investment Loan Payments (Pg. 4, EE) $1,185
(Aquaculturist’s Fixed-Cost Savings)
DEPRECIATION
Aquaculturist’s Investment (Pg. 4, C) $9,100
USCOE Investment (Savings) (Pg. 4, CC) $0
Total Depreciation $9,100
CASH BALANCE ©) $110,171
(Net Income - Principals + Depreciation) —_—

VALUE OF USCOE’S PARTICIPATION

mc -

X

@-0)
©-

A34
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U.S. ARMY CORPS OF ENGINEERS
CONTAINMENT AREA AQUACULTURE PROGRAM
ECONOMICS AND MARKETING WORKSHEET

Page 50f 6

ANNUAL SALES SUMMARY

TOTAL UNITS HARVESTED 1.000.000
PRICE PER UNIT $0.09
AMOUNT OF SALE $90,000
NUMBER OF ACRES 40
UNITS HARVESTED / PER ACRE 25,000
AMOUNT OF SALE / PER ACRE $2,250

<-insert

<-insert

(Units Hasrvested x Price per Unit)
<~-insert

(Total Units Harvested / No. of Acres)

(Total Sales / No. of Acres)

TOTAL UNITS HARVESTED 0
PRICE PER UNIT 0.00
AMOUNT OF SALE $0
NUMBER OF ACRES 40
UNITS HARVESTED / PER ACRE 0
AMOUNT OF SALE / PER ACRE $0

<-lnsert

<-insert

(Units Harvested x Price per Unk)
<-insert

(Total Units Harvested / No. of Acres)

(Total Sales / No. of Acres)
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U.S. ARMY CORPS OF ENGINEERS Page 6 ot 6
09/30/90 CONTAINMENT AREA AQUACULTURE PROGRAM
ECONOMICS AND MARKETING WORKSHEET
Clams ANNUAL INCOME STATEMENT
REVENUE
Total Annual Sales $90,000
EXPENSES
A. Total Variable Costs (Pg. 3) $49,184 $49,184
8. Total Fixed Costs (Pg. 4) ____$1283%0 $12,830
Total Expenses with USCOE $62,014 $62,014
C. USCOE FIXED-COSTS SAVINGS (Pg. 4) $86,183
Total Expenses w/out USCOE $68,177
NET INCOME (®) $27,9686 ®) $21,823

ANNUAL CASH BALANCE STATEMENT

LOAN PRINCIPALS
Operating Loan Payment (Pg. 3, E) $4,640 ‘$4,840
Investment Loan Payment (Pg. 4, G) $2,275 $2.275
Total Loan Pricipals $6.915 $8.916
USCOE'S Investment Loan Payments (Pg. 4, EE) $1,185
(Aquaculturist’s Fixed-Cost Savings)
DEPRECIATION i
Aquacutturist's investment (Pg. 4, C) $9,100 T S,100
USCOE Investment (Savings) (Pg. 4, CC) $0 - 54,741
Tota! Depreciation $9,100 o .».sts-,en
CASH BALANCE ©  $30471 . (d) . $2TS6A
(Net income - Principals + Depreciation) = 0w -

VALUE OF USCOE'S PARTICIPATION

—

N

" ANNUAL NET INCOMY DIFFERENCE 736,163 (2)-®)
ANNUAL CASH BALANCE DIFFERENCE $2.,607 (0)-(d)

A36
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09/30/90

U.S. ARMY CORPS OF ENGINEERS
CONTAINMENT AREA AQUACULTURE PROGRAM
BOCONOMICS AND MARKETING WORKSHEET

ANNUAL SALES SUMMARY

Page 50l 6

TOTAL UNITS HARVESTED 500,000 <-insert

PRICE PER UNIT $0.17 <-insert

AMOUNT OF SALE $85,000 (Units Harvested x Price per Unit)
NUMBER OF ACRES 40 <-insert

UNITS HARVESTED / PER ACRE 12,500 (Total Units Harvested / No. of Acros)
AMOUNT OF SALE / PER ACRE $2,125 (Total Sales / No. of Acres)

TOTAL UNITS HARVESTED 0 <-insctt

PRICE PER UNIT 0.00 <-insert

AMOUNT OF SALE $0 _ (Units Harvest.d x Price per Unit)
NUMBER OF ACRES 40 <-Insert

UNITS HARVESTED / PER ACRE 0 (Total Units Harvested / No. of Acres)
AMOUNT OF SALE / PER ACRE $0_ (Total Sales / No. of Acres)
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U.S. ARMY CORPS OF ENGINEERS Page 6ol 6
09/30/90 CONTAINMENT AREA AQUACULTURE PROGRAM
ECONOMICS AND MARKETING WORKSHEET

Clams ANNUAL INCOME STATEMENT
Total Annual Sales $85,000 $85,000
EXPENSES
A. Total Variable Costs (Pg. 3) $49,184 $49,184
8. Total Fixed Coats (Pg. 4) $12,830 $12,830
Total Expenses with USCOE $62,014 » $82,014
C. USCOE FIXED-COSTS SAVINGS (Pg. 4) $6,183
Total Expenses w/out USCOE $88,177
NET INCOME () $22,986 ®) $18,823

LOAN PRINCIPALS
Operating Loan Payment (Pg. 3, E) $4,640 $4,840
Investment Loan Payment (Pg. 4, G) $2,275 $2,275
Total Loan Pricipals $6915 $6.916
USCOE'S Investment Loan Payments (Pg. 4, EE) $1,185
(Aquaculturist's Fixed-Cost Savings) : - ]
DEPRECIATION : .
Aquacuiturist's Investment (Pg. 4, C) $9,100 T 89,100
USCOE Investment (Savings) (Pg. 4, CC) $0 ‘$4,741
Total Depreciation $9,100 $13,841
CASH BALANCE ©  $25171 () s225508
(Net Income - Principals + Depreciation) TN -"""—""'

VALUE OF USCOE'S PARTICIPATION

ANNUAL NET INCOME DIFFERENCE o $6.163 (a)- ()
$2,607 _ (©)- (@)

ANNUAL CASH BALANCE

A38
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U.S. ARMY CORPS OF ENGINEERS Page 1 of 6
09/30/90 CONTAINMENT AREA AQUACULTURE PROGRAM
ECONOMICS AND MARKETING WORKSHEET

Hybrid Striped Bass CONSTRUCTION COSTS

DIRT VOLUME per LINEAR FOOT CALCULATION

A = TOP Width 13 Ft. <-Insert

B = BASE Width 59 Ft. B=(S1+S2)xH+ A
H = HEIGHT 6.5 Ft. <-Insert

S1 = INNER SLOPE 4.0 Ft. <-Insert

S2 = OUTER SLOPE 3.0 Ft. <-Insert

DIRT VOLUME AND COST CALCULATIONS

VOLUME = 232 CU. FT. per LINEAR FT. (A + B)/2x H

LENGTH = 6,600 LINEAR FT. <-Insert

TOTAL

VOLUME = 56,803 CU. YDS (VOLUME x LENGTH / 27)
DIRT MOVING

COST: $0.60 PER CU. YD. <-Insert

USCOE’S CONSTRUCTION COSTS

A. LEVEE (Dirt Moving) COST $34,082 (Dirt Moving Cost x Total Volume)
B. WATER CONTROL STRUCTURE(S) 7,800 <-Insert
C. ACCESS ROAD $3,000 <-Insert
D. PRECONSTRUCTION COSTS (permits, tests, etc.) $10,000 <-Insert
USCOE'S Total Construction Costs (A, B, C, D) $54,882

AQUACULTURIST’S CONSTRUCTION COSTS
E: POND IMPROVEMENTS (seeding, shaping, etc.) $1,000 <-Insert

F. SITE IMPROVEMENTS & UTILITIES (piers, pilings,
septic system, electricity, water, etc.) $3,000 <-Insert

G. PRECONSTRUCTION COSTS (permits, tests, etc.) $6,000 <-Insert

H. CONSTRUCTION SUPERVISION $1,000 <-Insert
Aquaculturist’s Total Construction Costs (E, F, G, H) $11,000

USCOE & AQUACULTURIST'S TOTAL CONSTRUCTION COSTS $65,882
SR
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U.S. ARMY CORPS OF ENGINEERS
09/30/90 CONTAINMENT AREA AQUACULTURE PROGRAM
ECONOMICS AND MARKETING WORKSHEET

Hybrid Striped Bass INITIAL INVESTMENT COSTS

AERATOR & SCREEN $12,000 <— Insert
BOAT & MOTOR 1,425 <— Insert
BUILDING (Feed Storage) 5,000 <— Insert
BUILDING (Office/Service) 8,500 <— Insert
CHEMICALS <— Insert
COOLERS <— insert
FEED BINS <— Insert
FEEDERS 3,000 <— insert
FLOATS <—- Insert
GENERATORS <— Ingert
HARVEST BASKETS <=—- Ingert
HARVEST MACHINE <-- Insert
MESH BAGS <-— Insert
MOWER 2,000 <-—Insert
NETS <-- Insert
NIGHT LIGHTS <= insert
PUMP SHED 1,200 <~ Insert
TRAILER <— Insert
TRAPS <— Insert
VALVES 1,000 <-—- Insert
VEHICLES 18,000 <— Insert
WATER PIPE 2,200 <— Insert
WELL & PUMPS 12,000 <— insert
WET SUIT/ SCUBA <—- Insert
OTHER: Miscellaneous 1,400 <— Insert
OTHER: <— Insert
OTHER: <-- Insert
OTHER: <-- Insert
TOTAL EQUIPMENT COST $67,725

INITIAL INVESTMENT COSTS SUMMARY
Aquaculturist's Investment Costs

Total Equipment Costs $67,725

Total Construction Costs (Page 1): 11,000

Total Investment Costs $78,725

USCOE'S Investment Costs

Total Construction Costs (Page 1) $54,882

Total Aquaculturist's & USCOE'S Inhial investment Costs

$133,607

Page 2 0of 6
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U.S. ARMY CORPS OF ENGINEERS
CONTAINMENT AREA AQUACULTURE PROGRAM
ECONOMICS AND MARKETING WORKSHEET

09/30/90

Hybrid Striped Bass ANNUAL VARIABLE COSTS

Page 30t 6

VARIABLE PRODUCTION COSTS

BAIT

CHEMICALS

FEED

FERTILIZER

FINGERLINGS / POSTLARVAE

FUEL

HARVESTING

HAULING

HIRED LABOR & PAYROLL TAX

ICE

MANAGER

PROCESSING

REPAIRS & MAINTENANCE

SACKS

SEED

SUPPLIES

TRANSPORTATION

UTILITIES (Electricity, Telephone, Etc.)
OTHER:
OTHER:
OTHER:
OTHER:

A. SUB-TOTAL VARIABLE COSTS

OPERATING LOAN COSTS
B. % of Variabie Costs borrowed
C. Total Amount of Operating Loan
D. Term of Operating Loan (¥ of Yrs.)
E. Annual Operating Loan Payment
F. % of Interest on Operating Loan

G. Interest Paid on Operating Loan

H. TOTAL VARIABLE COSTS

$105,800

$79425 (AxB)

$15885 (C/D)

$9.531 (CxF)

s (4G

<-Insert

600 <-insent
65,000 <-insert
<-insert
16,000 <-Insert
6,800 <-lnsert
5,500 <-insert
<-insert

2,500 <-Insert
<-Insert
<-insert
<-Insert

8,000 <-Insert
<-insert
<-Insert
<-Insert
<-insert

1,500 <-insert
<-insert
<-Insert
<=-insert
<-insert

75% <-linsgert

5 <-Insert

12% <-ingert
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U.S. ARMY CORPS OF ENGINEERS Page 4 of 6
09/30/90 CONTAINMENT AREA AQUACULTURE PROGRAM
ECONOMICS AND MARKETING WORKSHEET
Hybri i Bass ANNUAL FIXED COSTS

AQ ACULTURIST'S EXPENDITURES / DEPRECIATION

A.  Total Investment Costs $58,600 (From Page 2)

B. Amontization Schedule (Years) 5 <-Insert

C. Annual Investment Depreciation $11,720 (A/B)

D. % of Initial Investment Borrowed 75% <-Insert

E. Amount of Investment Loan $43,950 (AxD)

F. Term of Loan ( # Yrs.) 10 <-Insert

G. Annual Principal Payment $4,395 (E/F)

H. % of interest on Investment Loan 15% <-insert

l. Interest Paid on Investment Loan $6,593 (ExH)

J.  Annual Insurance Premiums $1,500 <-insert

K. Salaried Employees and Payroll Taxes $0 <-Insert

L.  Miscellaneous $0 <-insert

M. Other <-Insert
TOTAL FIXED COSTS $19,813 (C+l+J+K)

AQUACULTURIST'S FIXED-COST SAVINGS
(Based on Value of USCOE'S Contribution to Total Construction Costs)

AA. USCOE'S Total Construction Costs $54,882 (From Page 1) "
B8B. Amortization Su. '3 ule (Years) 5 (B above)
CC. Annual Investment Depreciation $10,976 (AA/BB)
DD. % of Initial Investment Borrowed 75% (D above)
EE. Total Amount of iInvestment Loan $41,161 (AAxDD)
FF. Term of Loan ( # Yrs. ) 10 (F Above)
GG. Annual Principal Payment $4,116 (EE/FF)
HH. % of Interest on investment Loan 15% (H above)
Il. Interest Paid on investment Lour, $6,174 (EE x HH)
AQUACULTURIST'S FIXED-COST SAVINGS $17,151 (CC + 1)
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U.S. ARMY CORPS OF ENGINEERS
CONTAINMENT AREA AQUACULTURE PROGRAM
ECONOMICS AND MARKETING WORKSHEET

05/30/90

ANNUAL SALES SUMMARY

species: Hybrid Striped Bass
Pounds

UNIT:

145,800
PRICE PER UNIT $2.50
AMOUNT OF SALE $364,500
NUMBER OF ACRES 40
UNITS HARVESTED / PER ACRE 3,645
AMOUNT OF SALE / PER ACRE $9,113

TOTAL UNITS HARVESTED 0
PRICE PER UNIT 0.00
AMOUNT OF SALE $0
NUMBER OF ACRES 40
UNITS HARVESTED / PER ACRE 0

$0

AMOUNT OF SALE/ PER ACRE

Page Sof 6

<-insert

<-Insert
(Units Harvested x Price per Unit)
<~insert

(Total Units Harvested / No. of Acres)

(Total Sales / No. of Acres)

<-Insert

<-insert

(Units Harvested x Price per Unit)
<~-ingert

(Total Units Harvested / No. of Acres)

(Total Sales / No. of Acres)

{Harvests 1 & 2)
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09/30/90 CONTAINMENT AREA AQUACULTURE PROGRAM
ECONOMICS AND MARKETING WORKSHEET

Wi/oat USCOE
Total Annual Sales $364,500 $364,500
EXPENSES
A. Total Variable Costs (Pg. 3) $115,431 $115.431
B. Total Fixed Costs  (Pg. 4) $19.813 $19,813
Total Expenses with USCOE $135,244 ™ $135,244
C. USCOE FIXED-COSTS SAVINGS (Pg. 4) $17.154
Total Expenses w/out USCOE : .$152,394
NET INCOME @ $220257 - ) $212,106

ANNUAL CASH BALANCE STATEMENT

NET INCOME
LOAN PRINCIPALS s
Operating Loan Payment (Pg. 3, E) $15,885 _..$15,885
Investment Loan Payment (Pg. 4, G) $4,395 284,805 .
Total Loan Pricipals $20280 . __'$20,280

USCOE'’S Investment Loan Payments (Pg. 4, EE)
(Aquaculturist's Fixed-Cost Savings)

DEPRECIATION
Aquaculturist's Investment (Pg. 4, C) $11,720
USCOE Investment (Savings) (Pg. 4, CC) $0
Total Depreciation $11,720
CASH BALANCE (c) $220,697

(Net income - Principals + Depreciation)

VALUE OF USCOE'S PARTICIPATION

ANNUAL NET INCOME DIFFERENCE $17.151 (a)-®)

ANNUAL CASH BALANCE DIFFERENCE $10,290 (c)-(d)

Appendix A CAAP Economics and Marketing Worksheets
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09/30/90 CONTAINMENT AREA AQUACULTURE PROGRAM
ECONOMICS AND MARKETING WORKSHEET

ANNUAL SALES SUMMARY

sPecies: Hybrid Striped Bass
UNIT: Pounds

TOTAL UNITS HARVESTED 60,000 <-insert

PRICE PER UNIT $2.50 <-~insert

AMOUNT OF SALE $150,000  (Units Harvested x Price per Unit)
NUMBER OF ACRES 40 <~Ingert

UNITS HARVESTED / PER ACRE 1,500 (Totai Units Harvested / No. ot Acres)
AMOUNT OF SALE / PER ACRE $3,750 (Total Sajes / No. of Acres)

TOTAL UNITS HARVESTED 0 <-insert

PRICE PER UNIT 0.00 <-insen

AMOUNT OF SALE : $0 (Units Harvested x Price per Unit)
NUMBER OF ACRES 40 <-Insert

UNITS HARVESTED / PER ACRE 0 (Total Units Harvested / No. of Acres)
AMOUNT OF SALE / PER ACRE $0 (Total Sales / No. of Acres)

Appendix A CAAP Economics and Marketing Worksheets A4S
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U.S. ARMY CORPS OF ENGINEERS Page 6 of 6
09/30/90 CONTAINMENT AREA AQUACULTURE PROGRAM
ECONOMICS AND MARKETING WORKSHEET
Hybrid Striped Bass ANNUAL INCOME STATEMENT
REVENUE " With USCOE Wiout USCOE
Total Annual Sales $150,000 $150,000
EXPENSES
A. Total Variable Costs (Pg. 3) $115,431 $116,431
B. Total Fixed Costs  (Pg. 4) $19.813 $19,813
Total Expenses with USCOE $135,244 $135,244
C. USCOE FIXED-COSTS SAVINGS (Pg. 4) $17.151
Total Expenses w/out USCOE $152,34
NET INCOME (a) $14,757 ®) ($2,394)

ANNUAL CASH BALANCE STATEMENT

NET INCOME $14,757
LOAN PRINCIPALS
Operating Loan Payment (Pg. 3, E) $15,885 $15,885
Irvestment Loan Payment (Pg. 4, G) $4,395 $4,395
Total Loan Pricipals $20,280 $20,280
USCOE'S investment Loan Payments (Pg. 4, EE) $4,116
{Aquaculturist’'s Fixed-Cost Savings)
DEPRECIATION
Aquaculturist's investment (Pg. 4, C) $11,720 $11,720
USCOE Investment (Savings) (Pg. 4, CC) $0 $10,976
Total Depreciation $11,720 $22,898
CASH BALANCE (©) $6,197 ()] (64,094) ‘

(Net Income ~ Principals + Depreciation)

VALUE OF USCOE'S PARTICIPATION

ANNUAL NET INCOME DIFFERENCE $17.151  (a)~ @)

ANNUAL CASH BALANCE DIFFERENCE $10 ©) -

A4
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ECONOMICS AND MARKETING WORKSHEET

Page Sof b6

ANNUAL SALES SUMMARY

species: Hybrid Striped Bass
UNIT: Pounds

TOTAL UNITS HARVESTED 145,800 <-Insert

PRICE PER UNIT $1.00 <-Insert

AMOUNT OF SALE $145,800 (Units Harvested x Price per Unit)
NUMBER OF ACRES 40 <-Insert

UNITS HARVESTED / PER ACRE 3,645 (Total Units Harvested / No. of Acres)
AMOUNT OF SALE / PER ACRE $3,645 (Total Sales / No. of Acres)

HARVEST 2

TOTAL UNITS HARVESTED

PRICE PER UNIT

AMOUNT OF SALE

NUMBER OF ACRES

UNITS HARVESTED / PER ACRE

AMOUNT OF SALE / PER ACRE

Appendix A CAAP Economics and Marketing Worksheets

<-insert

<-insert

{Units Harvested x Price per Unit)
<-insen

(Total Units Harvested / No. of Acres)

(Total Sates / No. of Acres)
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09/30/950 CONTAINMENT AREA AQUACULTURE PROGRAM
ECONOMICS AND MARKETING WORKSHEET

Hybrid Striped Bass ANNUAL INCOME STATEMENT

A. Total Variable Costs (Pg. 9) $115.431 $116.40
8. Total Fixed Costs (Pg. 4) $19.813 $19,818
Total Expenses with USCOE $135,244 $138204

C. USCOE FIXED-COSTS SAVINGS (Pg. 4) $17,151
Total Expenses w/out USCOE $152,304

NET INCOME ®___ s108557 ®) _ ($8.504)

ANNUAL CASH BALANCE STATEMENT

; ot

Operating Loan Payment (Pg. 3, E) $15,885 ¥ §15,888
Investment Loan Payment (Pg. 4, G) $4,395 - - §4,395 .
Total Loan Pricipais $20.280 ‘$20,280

USCOE'S Investment Loan Payments (Pg. 4, EE) o $4,118
(Aquaculturist's Fixed-Cost Savings)

DEPRECIATION Sl
Aquaculturist's investment (Pg. 4, C) $11,720 811,720
USCOE Investment (Savings) (Pg. 4, CC) $0 - 10,978

Total Depreciation $11,720 ,

322,008
CASH BALANCE © $1,997 1) M 8.29¢
(Net Income - Principals + Depreciation) _— T

VALUE OF USCOE’S PARTICIPATION

ANNUAL NET INCOME DIFFERENCE $17,151  (a)- )
ANNUAL CASH BALANCE DIFFERENCE $10290 (9)-(@

G
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