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AB S TRACT

Artif icial reefs have proven useful for the purpose of enhancing commercial
and recreational fisheries. While many artificial reefs have been developed off
the coast of the United States, for the most part this has been accomplished in
a random manner with 1 ittle or no preplanning and evaluation. Recognizing this,
a National Artif icial Reef Plan was recently promulgated. This plan recommends
that site specif ic artif icial reef plans be developed f or areas 1 ikely to
undergo ar tif icial reef development.

The objective of this project was the development of a generic plan f or the
siting of artif icial reef s, and then to apply it to specif ic geographic areas in
the northern Gulf of Mexico. Fiscal considerations allowed application of the
plan in only three areas. These were Gul fport-Biloxi, Mississippi, Mobile-
Dauphin Island, Alabama, and Pensacola, Florida. Specif ic site recommendations
were developed after evaluation of the operational, biological, sociological,
and economic characteristics of and statutory requirements applicable to the
coastal waters, adjacent mainland communities, and population centers in each
area. An additional constraint was that only existing and available data would
be used. This prohibition against collection of new data imposed a severe
limitation on the sociological portion of the site specific plan preparation.

This project was carried out by a multidisipl inary team from the academic
and industrial communities using state of the art methodology. At various
points in the plan development the team redeived advice from a regional Advisory
Committee established expressly for this project. The Advisory Committee was
constituted with twenty � three members encompassing public and private sector
groups with interest in artif icial reef development. As the plan neared
completion, public meetings were held at Biloxi, Mississippi; Mobile, Alabama;
and Pensacola, Florida to present the draf t recommendations for specif ic
artif icial reef sites developed from the conceptual framework of the generic
plan. These meetings af forded the opportunity for local interests to comment on
the plans. Many of the comments were quite substantive and were f actored into
the f ina1 dr af t s.

The primary value of this ef fort has been the development of a logical and
rational methodology f or def ining and evaluating many of the criteria essential
f or achieving objective decisions dealing with the siting and development of
artif icial reefs. This has been accomplished through analysis of specif ic and
holistic evaluative criteria, providing numerous dependent and independent
standards by which the utility and desirability of an artif icial reef
development project may be evaluated. The resulting site specif ic artif icial
reef siting recommendations and the methodology by which they were derived serve
to illustrate both the mechanism and the procedures which have been developed.

This study was conducted by the Mississippi-Alabama Sea Grant Consortium
and Continental Shelf Associates, Incorporated. It was sponsored by the
National Marine Fisheries Service � Southeast Regional Office w ith a
Saltonstal 1-Kennedy funded grant.
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A PLAN FOR SITING ARTIFICIAL REEFS
IN THE NORTHERN GULF OF MEXICO:

MIS S IS S IPPI, ALABAMA, FLORIDA

I. IN TRODV CT ION

A. Purpose

The efficacy of artificial reefs for the purpose of enhancing
commercial and recreational f isheries has been well established. In past years
a number of artif icial reef s were installed adjacent to the northern Gulf of
Mexico states, using a variety of materials, although no comprehensive plan had
been developed for the systematic siting of these reefs. The purpose of this
study was to develop a workable plan for the siting of artif icial reefs in the
northern Gulf of Mexico to benef it recreational and commercial fisheries. This
plan considered the biological, operational, sociological, economic, and legal
aspects of siting artificial reefs on a state by state basis, for coastal
Mississippi, Alabama, and panhandle Florida.

Recently the Federal Government adopted a National Artif icial Reef Plan.
Development of this plan was undertaken when it was recognized that increasing
demands on stocks of fish by commercial and recr eational fishermen, coupled with
the losses of desirable habitat through development and pollution, have had
substantial negative impacts on some species of reef fish. When properly
constructed and sited, artificial reefs can enhance the benthic habitat and
provide quality fishing grounds close to major demand centers. This is expected
to benef it the economies of adj acent shore communities by increasing total f ish
biomass within a given area without detracting from total biomass potential for
that area. On the other hand, poorly planned and improperly placed artificial
reefs can become hazards to navigation and obstructions to f isheries. The
National Artificial Reef Plan discusses the problems of siting and building
artif icial reefs in general terms. It does not address the specif ics of siting
these reefs by region or state. It does recommend that specific studies and
evaluations be completed to achieve optimum siting aud construction potentials
for maximum benefit to the reef fish population.

The artif icial reef siting plan presented here was in response to the need
identif ied in the National Artif ical Reef Plan. As suggested in that plan, it
f ocuses on the suitability of particular areas f or reef construction, evaluating
these areas on the basis of social, economic, legal, biological, and operational
criteria. While this study is highly specif ic in that it evaluates and
recommends specif ic reef sites in the areas of coastal Alabama, Mississippi, and
panhandle Florida, the techniques and procedures utilized in identifying the
recommended sites are of general utility and may be used with lit tie or no
revision anywhere specific reef siting studies may be needed.

The original proposed plan was submitted in response to a request for
proposals by the National Marine Fisheries Service  NMFS!. The proposal was
cooperatively developed by the Mississippi � Alabama Sea Grant Consortium  MASGC!
and Continental Shelf Associates, Inc.  CSA! of Jupiter, Florida. Although a
large number of artif icial reefs have been established adjacent to the Gulf
states, no comprehensive plan is in use for the systematic siting of these
reef s. The product envisioned in this project was the preparation of a detailed
set of artif icial reef siting plans f or the three selected areas in the
northeastern Gulf of Mexico. The work was carried out by a mul tidisciplinary



team from academia and industry. Due to f iscal constraints, a decision was made
to develop plans for only three specific sites: Gulfport-Biloxi, Mississippi;
Mobile-Dauphin Island, Alabama; and Pensacola, Florida. Additionally, the
decision was made to utilize only information currently available, with no
additional data collection ef fort. This proved to be a significant constraint on
the development of some aspects of the plan. In particular, the sociological
component was severely hampered by the restriction that no new data be
collected. This restriction, levied by the sponsoring agency, was based on the
erroneous assumption that suf f icient data were already available. It has
resulted in less definitive evaluations and recommendations than were possible
in the other programmatic areas.

As noted previously, the purpose of this investigation was to develop
detailed and workable plans for siting artif icial reefs at three specif ic sites
in the northern Gul f of Mexico f or the benef it of recreational and commercial

fisheries. Site-specif ic recommendations were developed utilizing available
information derived from evaluation of the operational, biological,
sociological, and economic characteristics of and statutory requirements
applicable to each site and the adjacent mainland areas and population centers.
The plans have been developed using state of the art methodology. Many of the
existing data were acquired from the archives of Continental Shelf Associates,
from state and county socioeconomic and legal information, and from the Sport
Fishing Institute  SFI!, Washington, D.C.

One of the major objectives of this effort was to establish a regional
Advisory Committee composed of representatives of interested organizations and
groups from each of the affected Gulf Coast states and the co-developers of this
program. This was accomplished and will be discussed below.

A great deal of importance was attached to the availability and
participation of local interests at each of the selected sites. Consequently,
public meetings were scheduled and held at each of the primary population
centers adjacent to the reef sites under consideration These meetings provided
a mechanism whereby highly specif ic, local input into all aspects of the reef-
siting operation could be realized. These meetings were held prior to
preparation of the f inal draf t of the reef-siting document, allowing the authors
to evaluate and incorporate information obtained from the meetings into the
plan. A high level of local interest was generated by these meetings, and the
information and opinions thus obtained were extremely important to developing
the final siting recommendations-

B. Participants

The National Marine Fisheries Service Southeast Regional Office  NMFS-
SERO! supplied the oversight function and fiscal authority for the project.
This was accomplished through Dr. Ronald Schmied, the NMFS Program Monitor.

The early development of this study indicated the advantages of utilizing a
number of disciplines, involving both academic and industrial researchers. The
industrial expertise supplied by CSA was responsible for the operational and
biological sections of the plan. Academic expertise was derived from three
member institutions of the MASGC with the MASGC Director providing overall
management for the project. Table l lists the personnel who were involved in
the project and their respective areas of responsibility. Figure l depicts the
interrelationships of the participants.



In addition to the personnel shown in Table l, William Hosking and the
staff of the Alabama Sea Grant Advisory Service were involved in the planning
and implementation of the project and in organizing and conducting the public
meeting in Mobile. David Veal and the staff of the Mississippi Sea Grant
Advisory Service organized and conducted the public meeting in Biloxi. Don
Pybas of the Marine Advisory Service of the Florida Sea Grant College Program
organized and conducted the public meeting in Pensacola.

TABLE l

Personnel Associated With Project and Area of Responsibility

National Marine Fisheries Service
Program Monitor

R. Schmied

Director, Mississippi-Alabama Sea Grant
Consortium and Overall Program Manager

J. I. Jones

Mississippi-Alabama Sea Grant Consortium
Co-Project Manager

M. Flandorf er

Mississippi State University
Sociological Component

A. Cosby

University of South Alabama
Economic Component

S. Chang

Universi ty of Mississippi
Legal Component

A. Sage

Continental Shelf Associates, Inc.
Co-Program Manager

E. Kennedy
 R. Oja!

Continental Shelf Associates, Inc.
Operational Component

K. Fucik

Con t inent al Shel f As s oci a t e s, Inc.
Biological Component

R. Shaul

C. He thodol ogy

No comprehensive plan has yet been developed to systematically site
srtif icial reefs in the Gulf of Mexico, although many reefs have been
established utilizing a variety of materials. The development of such a
comprehensive plan for specific areas off the coasts of Mississippi, Alabama and

As explained earlier, it was decided that an Advisory Committee composed of
members of interested groups from the public and private sectors was essential
to the successful conduct of the project. Membership in the Advisory Committee
and affiliations are shown in Table 2.





panhandle Florida was the purpose of this study. As the development process of
the plan was being formulated, it was determined that the plan had to consider
potential impacts on and enhancement of the biota, appropriate reef materials
and their orientation, sociological demand and support, fiscal requirements and
potential economic benef its, and associated legal matters relating to the siting
of artif icial reefs. Additionally, it was evident that none of the factors
could be evaluated alone as each had a signif icant effect upon the others.

Accordingly, this study treats the legal, sociologic, biologic, economic,
operational sub j ect ar eas hol is t ical ly, emph as iz ing their int erdependanc e. The
members of the interdisciplinary team which developed this document are
recognized experts in their respective f ields. The results of this study do not
represent "new" methodology. Rather, they have been accomplished through
judiciously utilizing recognized methods and mechanisms to best evaluate the
many variables extant within the study.

It is necessary at this point to identify a significant problem in this
study and to clearly elucidate the limitations which it has imposed. As
originally praposed, it was thaught that a significant collection of new data,
primarily sociologic and economic were necessary for proper execution of the
project. These data would then have been used in the development of the
individual reef-siting plans. A signif icant limitation was placed on the funds
available for this work, which precluded any new data collection ef fort. This
forced a decision that only existing data would be used in the development of
the reef siting plane. The assumption was made, by the granting agency, that
existing data would be readily available from the ongoing and completed studies
by the Sport Fishing Institute, plus published information relating to state and
1acal conditions and population characteristics, and that these would be
sufficient for the completion of this study. This was not the case. The
limitations imposed by this short-sighted approach resulted in a study that is
incomplete to same extent, most critically in the sociologic component of the
effort. This is not an apology for any aspect of this investigation but merely
the objective assessment that limitations were placed upon it at the outset
which resulted in a less precise evaluation of the sociologic component than
exists in other parts of the study.

The develoment of this project required that each component f irst be
addressed separately and then considered holistically within the context of the
total study, as related to the other disciplines and categories which were
evaluated. The f allawing discussion identifies the aspects af each component
which were deemed necessary to provide suf f icient inf ormation f ar the
development of the siting plans.

l . Legal Component

In order to develop comprehensive artificial reef siting plans a
myriad of State, Federal, and local law s must be considered. These fall into
f our major categories:

 a! Permitting by Federal and State agencies under the many
applicable statutes and regulations which are explained
and analyzed in depth in a later section;



 b! Federal and State law applicable to potential legal
liability for injuries or damage to third parties
throughout the artificial reef development process
and once the reef is established;

 c! Appropriate international, Federal, State, and local
laws governing obstruction to navigation as related to the
establ ishment of artif icial reef s; and

 d! Federal tax incentives for entities willing to yield
ownership of artificial reef materials.

While much of the work outlined in this section has been addressed by the
Sport Fishing Institute through its 1983 Sal tonstall-Kennedy  S-K! grant,
considerable interpretation and refinement of that product was needed to produce
site plans for the specific geographic areas targeted by this study. Details
and nuances of State and local laws had to be analyzed and legal expertise was
also required on the site planning Advisory Committee.

2- Sociological Component

The sociological component of the study proposed to evaluate,
interpret, and refine available data emanating from the Sport Fishing Institute
through its 1983 Saltonstall-Kennedy grant inasmuch as possible. These data
regard sociological factors af fecting the development of artificial reef site
plans for the three target coast areas. In particular, sociological data
include recreational boat registration data, demographic information,
recreational fishing characterization information, recreation access and
facility information, and other pertinent data necessary to develop site plans
that are responsive to the needs of various user groups- The sociologists also
participated directly on the advisory committee to provide effective
consideration of user needs in the selection of specific artificial reef sites.

3. Economic Component

Economic analysis is concerned primarily with estimation and
comparison of the benefits and costs of establishing artificial reefs at various
locations within each target coastal segment. Benef its and costs are evaluated
with special reference to how the siting plans will affect local fishery groups,
local communities, and the regional economy. To develop effective site plans
the following factors were evaluated:

 a! Number, location, and ownership of existing
artificial reefs in each target area;

 b! Annual maintenance costs of artif icial reefs;

 c! Liability insurance premiums for artificial reef
materials if left unchanged;

 d! Dismantling costs of artificial reef materials;

 e! Transportation costs of dismantling;



 f! Salvage value of artificial reef materials;

 g! Potential sites f or artif icial reef s;

 h! Transportation costs of artif icial reef materials to
reef sites;

  i! Installation costs of artif icial reef s;

  j! Annual maintenance costs of artif icial reefs;

 k! Liability insurance premiums f or artif icial reef s;

  I! Value of caamercial f ishing from srtif icial reef s;

 m! Value of recreational f ishing from artificial reefs;

 n! Sources of f unds f or conver ting ar tif icial reef
materials to artif icial reef s;

 o! Itemixed list of sunk costs.

In conducting economic analyses in this project, special attention was
given to economic research completed by the Sport Fishing Institute. Particular
attention was given to its ef forts to develop economic evaluation methodologies
that enable researchers to estimate the value of artificials reefs, and to
f scil itate charitable donations of reef construction materials.

An economist served on the Advisory Committee to facilitate effective
interpretation and application of economic variables and data, and to provide
guidance on the effects of reef design and location factors on the economic
soundness of reef siting alternatives.

4 ~ Biologic Component

A number of diverse biological factors were evaluated in the
development of the artif icial reef siting plans. These data have been collected
from numerous data sources, including that collected by SFI, and those data
available f r om the f iles of CSA.

The biological component addresses:

 a! Existing substrate and oceanographic conditions;

 b! Existing productivity and water quality;

 c! Biology of target species;

 d! Proximity to other productive fishing areas  live
bottom areas, established trawling areas, etc.!; and

 e! Reef utility as harvest areas/sanctuaries.



Operational Component

The operations component assesses and evaluates practical issues
relevant to the establishment of ar ticial reef sites.

Factors evaluated include:

 a! Existing reefs/trawl "hangs";

 b! Available deployment techniques;

 c! Methods to transport artificial reef material to the

desired locations;

 d! Reef size and configuration optimization;

 e! Navigation clearance and marking requirements
r ecommenda t ious;

 f! Orientation of reef material on the substrate and
within the water column; and

 g! Reef materials available and their suitability for use.

Again, it was assumed that pertinent basic operational data were available
from the SFI.

6. Advisory Committee Role

At the two meetings of the Advisory Committee the investigators
presented their proposed methodologies to the committee for their consideration
and critique. Recommendations of the Advisory Committee were incor porated
within the working plan of each investigator.

7- Regional Public Meetings

A signif icant aspect of this study was to develop and utilize local
knowledge and preferences in the artificial reef site selection process. This
was accomplished by conducting regional public meetings at each of the
population centers adjacent to a selected siting area. These meetings were
widely advertised in the local media and were generally well attended. In each
case individuals attended who were specifically concerned with reef siting and
other aspects of artif icial reef development. These groups represented local
sport and commercial fishermen, local officials and city and county agency
employees, boat owners, charter boat captains, and other concerned citiFens.
Each attendee has been identified in the Appendix by name Additionally, each
attendee was asked to complete two questionnaires, the data from which were
later analyzed and factored into certain of the individual studies. The raw
data questionnaires are included in the Appendix. At each meeting the
individual investigators presented the scope and preliminary results of their
work A question and answer period was held f ol lowing each presentation The
investigators utilized the results of the meeting in completing their portions
of the study. The public meeting format proved to be a very successful vehicle



for obtaining local information and as a mechanism for discussing the
preliminary aspects and results of the study. It also has assured that local
interests were addressed in the development and completion of the study.

II. ADVISORY COMMITTEE

The Advisory Committee was established to provide a mechanism for receiving
information from a broad spectrum of organizations and individuals. These
groups and individuals were selected to represent a broad cross-section of
Federal, State and local agencies and interests- Two meetings of this group
were held, one early in the study to provide information to guide in the
development of the effort, the other nearer the end of the study to evaluate and
critique the nearly-completed ef forts of the individual investigators. This
procedure proved to be highly successful in achieving its desired goals. An
additional benef it was realized by involving this group in the study, that of
stimulating interest and providing an understanding of the varied needs and
requirements f or artif icial reef development and siting in the northern Gulf of
Mexico Table 2 is a list of the membership of the Advisory Committee. A
listing of the attendees at each of the Advisory Committee meetings is included
in the Appendix.

The project investigators  Oja, Kennedy, Flandorfer, Shaul, Fucik, Cosby,
Sage and Chang! were ex off icio members of the committee. Meetings of the
Advisory Committee were held on January 31 and September 17, 1985 in Mobile,
Alabama. These meetings were well attended with almost all of the designated
organizations participating. At each meeting an overview of the project and
current activities were discussed by the Chairman. Each investigator then
summarized his work to date and identif ied specific activities and problems for
discussion with the committee. Each investigator also provided a written
synopsis of his work for review by the committee. These were later returned
with comments and recommendations of the committee members- This activity
provided a great deal of information within a short period of time and allowed a
continuing evaluation of the work as it was being accomplished.

III. SITE DEVELOPMENT FLAHS

The specif ic artif icial reef siting plans were developed using the
mechanisms and procedures described above. It need be emphasized that each
element of the plans evolved using a two-step approach. First, the general
aspects of each component were evaluated and described. Then a second, site-
specif ic level of evaluation was applied. This results in two levels of
information, with the f irst somewhat general and applicable to all sites. This
level may be applied wherever evaluations of artificial reef siting may be
required in that it is neither site nor region specif ic, and has broad utility.
This level of development is deemed appropriate f or use throughout the Gulf of
Mexico, or wherever artificial reef siting evaluations may be required.

The second level of evaluation is specif ic to each of the selected sites
adjacent to Biloxi, Mississippi; Mobile, Alabama; and Pensacola, Fl orida. The
methodology which was applied to the specif ic site evaluations may be used
effectively for any area. The results of those evaluations, however, are
applicable only to the specif ic sites here considered. In other words, while
this process is generally applicable, the results reported here are not.
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A. Legal Considerations

Legal considerations for the siting plan development study include
perm it t ing, 1 iab il i ty, development incentives, and international law.

1. Permit ting

The permitting procedure is highly structured, but is still relatively
uncomplicated because of the use of regional permits in the two U.S. Army Corps
of Engineers districts, within which the true reef siting target areas lie. In
the Jacksonville District the permit is a joint permit between the applicable
State agencies and the Corps. The required permits are a Section 10  Rivers and
Harbors Act! Corps permit, and within three miles of the coastline, a Corps 404
 Clean Water Act! permit. In Florida, between three and nine miles, the State
program still applies, although it is regulated through the same application
since the Corps Section 10 permit is required. Because the Corps permit is a
regional permit, all other Federal agencies with a consultation role have had
prior input regarding permit conditions. These agencies receive copies of
applications and have an opportunity to comment on them. Since this is a
regional permit, the normal public interest review process is bypassed, and the
time for processing a permit is reduced from sixty �0! days to about two weeks.
No other permits appear to be required, although there are State certifications
for water quality and coastal zone program consistency approvals that must be
obtained. In Florida, these are obtained as part of the joint Federal/State
perm it proces s.

2. Liability

Liability is a primary concern to many of the parties to reef
development, particularly if obsolete oil platforms are used as reef materials.
Many of the potential areas of liability i.e., injuries to workers of the towing
and tawed vessels, and collisions with other vessels or structures, are present
in the required removal of an obsolete platform. Negligence in siting and
maintaining the reef are significant liabilities, particularly in light of the
National Fishing Enhancement Act  NFEA!. Donors of reef materials are presently
held to a strict liability standard regarding the condition of the reef
materials when title is transferred, and it is possible that the standard need
be changed to impose liability only if the donor knew or should have known that
the materials were defective at the time title was transferred. The permit need
be as explicit and detailed as possible to protect the permittee since the NFEA
states that the permittee will not be liable for actions required to be taken by
the permit. This may also cause a problem because it might be interpreted to
mean that if those actions are dangerous under certain circumstances, the
permittee would not be liable if they are undertaken with knowledge of the risk

3. International Law

This study concludes that there are some questions about the legality
of reefs under international law, but that this is not an overriding concern.

4. Development Incentives

A variety of development incentives are cited, including tax credits
and deductions. It is suggested that other forms of incentives exist, and
should be considered particularly in light of the difficulty in calculating
values for tax purposes.
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A Legal Analysis of Artificial Reef Development

I. Introduction

Artificial reefs have recently become a topic of interest
to the marine community, although the subject has had ardent
students for some time. One impetus to the increased interest
in artificial reefs has been the problem of disposition of
obsolete oil production platforms. The supporters of the reefs
concept view the oil companies' problems as their opportunity.
While many types of materials are available for reef
construction, oil platforms may be among the best. Three
artificial reefs constructed from platform components have been
very successful in enhancing fishinq and creating new
opportunities for recreational divers. While this paper
discusses the questions involved in "rigs to reefs"
development, the primary focus is on legal issues in the
development of artificial reefs in general, from the permitting
stage to permanent maintenance.

The study is divided into four primary parts: permitting,
liability, international navigation law and development
incentives. Naturally, there are instances of overlapping; for
example, a big incentive for oil company donation of obsolete
platforms is termination of liability at the time title is
transferred. Violation of permitting requirements can lead to
liability in various circumstances, especially under the new
artifjcial reef law, the National Fishing Enhancement Act of
l984.

There are various studies that have examined the issues of

permitting and liability, but most have done so in a brief or
general manner. It is hoped that the reader will find that
this study provides a guide for both the layman and the expert.

Finally, a comment should be made regarding the geographic
scope of this paper. The ultimate purpose of the overall study
of which this paper is a part is to determine site selection
criteria and even sites for an area encompassing the Florida
Panhandle, Alabama and Mississippi Gulf Coast offshore waters.
This theme will be quite evident throughout the study,
especially during the permitting section, but the author has
endeavored to produce a paper that can be useful throughout the
country. Variations in permitting for activities in other
areas of the country will necessitate further research, but the
information herein should still be useful for work in those
areas.
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There are two categories of regulatory authority governing
the disposal or placement of materials in offshore waters.
There are those that give agencies permitting authority or the
power to veto the granting of permits. Others give federal and
state agencies a role in the formulation of guidelines
governing the permitting process or a consulting role in the
actual process. The federal agency with the primary authority
to permit an artificial reef is the U.S. Army Corps of
Engineers  Corps!, therefore the initial discussion will focus
on the Corps and its permit authority.

Other agencies with possible permitting, permit veto
authority or policy and consultation authority are the
Environmental Protection Agency, the Fish and Wildlife Service
of the Department of Interior, the Minerals Management Service
of the Department of Interior, the National Marine Fisheries
Service of the National Oceanic and Atmospheric Administration
of the Department of Commerce, the U.S. Coast Guard of the
Department of Transportation, the Defense Department and
similar states agencies and local governments.

Following a discussion of the federal role in permitting
artificial reefs will be a section on each of the three states
being specifically studied. Although there are joint regional
federal/state applications for artificial reefs, the criteria
for concurrence and certification under various state programs
are important to the overall process. Also, Florida has a
general permit for artificial reefs.
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a. U.S. Arm Cor s of En ineers

1. Rivers and Harbors Act of 1899

Cor s Permit Jurisdiction Under Rivers and Harbors Act
4Section 10 of the Rivers and Harbors Act of 1899  RHA! is

the basic source of the Corps' permitting authority. It states
that

"it shall be unlawful to excavate or fill, or in any
manner to alter or modify the course, location,
condition, or capacity of, any port, roadstead,
haven, harbor, canal, lake, harbor of refuge,
or inclosure within the limits of any breakwater,
or of the channel of any navigable water of the United
States, unless the work has been recommended by the
Chief of Engineers and authorized by tge Secretary of
the Army prior to beginning the same."

The Secretary of the Army has delegated his authority under the
RHA to the Chief of Engineers, who in turn has delegated his
authority> w'th some exceptions, to the Corps District
Engineer.

The Outer Continental Shelf Lands Act  OCSLA! extends the
jurisdiction of the Corp' under Section 10 to the Outer
Continental Shelf  OCS! . The RHA and the regulations
thereunder speak specifically in terms of the navigable waters
of the United State, defined as "those waters of the United
States that. are subject to the ebb and flow of the tide
shoreward to the mean high water mark, and/or are presently
used, or have been used. in the past, or may be susceppjble to
use to transport interstate or foreign commerce." The
territorial Ljpits of the United States are the same as those
of the states and thus "waters of the United States" does not
include the OCS. Without the extension of the Corps' RHA
authority under the OCSLA, Section 10 permits would not be
required for artificial reefs outside the territorial waters of
the states.

Section 10 activities
The language of Section 10 as quoted above does not

naturally lead one to the conclusion that a permit is required
under the Rivers and Harbors Act for an artificial reef. The
Gulf of Mexico logically would not be classified as a "port",
"breakwater", "channel", or any of the other listed items. The
facial meaning of the language in Section 10 has been expanded
over the years by judicial interpretations to inject into the
Corps' permit process considerations other than navigation.
The first major expaqyion came in 1940 in U.S. v. A alachian
Electric Power Co., which held that federal power over
navigable waters was as broad as the needs of commerce and
included water poweq3 development, flood protection and
watershed development. The public interest review provided
for in the present regulations has roots in the 1958 amendments



to the Fish and Wildlife Coordination Act  FWCA! and was
14

formalized in the 1967 Memorandum of Understandinq5between the
Fish and Wildlife Service  FWS! and the Corps. The FWCA
requires that the Corps consult with the FWS before granting
permits for activities which would modify streams and other
waterbodies, and that the Corps give full consideration to
recommendpgions of the FWS for mitigation of damage to fish and
wildlife. The Nemorandum of Understanding gave the Secretary
of the Army  i.e. the District Engineer! the right to deny
permits or to place in tlap permit such conditions as he deemed
in the public interest. Tgy public interest review process
was upheld in Zabel v. Tabb, in which the Court upheld the
Corps' denial of a permit for dredging and filling on the
ground that the resulting Plumage to fish and wildlife would not
be in the public interest.

This expanded interpretation is found in the Section 10
regulations which state that a permit is "required under
Section '0 for structures and/or wypk in or affecting navigable
waters of the United States." "Work" is defined to

"include, without limitation, any dredging or disposal of
dredged material, excavation, filling, or 2qther modification of
a navigable water of the United States." Although there is
no explicit definition of "filling" or "modification" in the
Section 10 regulations, the Corps'22regulations for the Clean
Water Act  CWA! give some guidance.

In the CWA regulations "fill material" is defined to
include "any material used of the primary purpose . . of
changing the bottom elevation of an [sic] waterbody." The
next subsection specifically includes artigj.cial reefs in the
definition of "discharge of fill material."

General Re ulations for Section 10 Permits
An application for a Section 10 permit is subject to

review under various guidelines; the discussion here will focus
on those in the Corps' Section 10 regulations. General
regulatory guidelines for Section 10 permits are found in 33
C.F.R. Part 320; special policies are covered in 5322.5. Only
one special policy appears to apply to artificial reef
development and that is 5322.5 e! dealing with aids to
navigation. As long as aids to navigation are approved by and
installed in accordance with Coast Guard requirements, they
fall under the nationwide permit found in 33 C.F.R. Part, 330,
and thus would not require an individual Section 10 permit.
Specific Coast Guard requirements are discussed in detail
below.

The public interest review process is outlined in the
Corps' general regulatory guidelines and is applicable to other
Corps permit programs as well as to Section 10. The Corps'
"decision . . . will be based on an evaluation of the probable
impacts, including cumulative impacts, of the proposed @tivity
and its intended use on the public interest." The
regulations describe this evaluation as a "general balancing"
of benefits and foreseeable detripgnts that should reflect
concern for "important resources." Zt lists a number of



factors and values to be considered in this process, cong$uding
with a catchall � "the needs and welfare of the people."

It should be noted that recent amendments to the Corps'
regulatory policies $yve added as a concern "considerations of
property ownership." This section has also been amended to
change the language of what some commentators to the rule
change called the burden of proof. It previously read that
"[neo permit will be gray!ed unless its issuance is found to be
in the public interest." The amendment changes the language
to read "a permit will be granted unless the district engineyp
determines that it would be contrary to the public interest."
Critics of this change believe it changes the standard from an
affirmative one to a negative one, and therefore will result in
the issuance of some permits that might not have met the
affirmative burden of proof.

The following general criteria:
 i! The relative extent of the public and private

need for the proposed structure or work;
 ii! Where there are unresolved conflicts as to

resource use, the practicability of using reasonable
alternative locations and methods to accomplish the
objective of the proposed structure or work; and

 iii! The extent and permanence of the beneficial
and/or detrimental effects which the proposed structure
or work may have on the pgglic and private uses to
which the area is suited.

The Corps, pursuant to the Fish and Wildlife Conservation
Act, consults with the FWS and the National Marine Fisheries
Service  NMFS! . The regulations also require Corps'
consultation with ~ head of the state agency responsible for
fish and wildlife. The purpose of such consultatipp is to
prevent the direct or indirect loss of such resources.

Recent amendments to this subsection require the Corps to
give "full consideration to the views of those agencies
in deciding on the issuance+4 denial, or conditioning of
individual or general permits." Prior language required tgg
Corps to give "great weight" to the views of those agencies.
Some of the commentators to the amendment felt that, this change
lowered the standard of consideration of those agencies views
while others felt it gave those agencies a veto 3gower,
especially in the 404 program of the Clean Water Act. The
Corps defended the change by saying that it conformed the
regulatory language to the gfatutory language of the Fish and
Wildlife Coordination Act. The Corps also felt the new
language was consistent with the Natio~ Environmental Policy
Act  NEPA! and "other legal authority."

Section 10 regulations require state certification
water quality under section 401 of the Clean Water Act  CWA!.
This certification is essentially a veto power which would
apply to all artificial reefs within the territorial limits of
the United States, that is, within state territorial
boundaries. This certification is considered conclusive unless
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the Regional Administrator of the Environmental Protection
Agency  EPA! "advises of gther water quality aspects to be
taken into consideration." Thus any permit application for
an artificial reef in state territorial waters should be
accompanied by a water quality certification from the
applicable state agency or should state that such certification
is being sought'

The regulations provide for evaluation of applications for
permits which involve areas of "historic, cuL4tpral, scenic,
conservation, recreational or similar values." The public
interest review process requires full evaluation of the effects
that permitted activities will have on such areas or values.
The regulation states that "[a]ction on permit applications
should, insofar as possible, be consistent with and avoid
significant adverse effects on the values or purposes for which
those clasqjfications, controls, or policies were
established." The regulation lists numerous examples of such
areas, e.g., National Parks, and several of the types of areas
listed could affect. artificial reef permitting if present.
Examples are estuarine and marine4yanctuaries and archeological
resources such as old shipwrecks.

One last provision of this section should be mentioned. A
subsection on considerations of property ownership states:
"[a]uthorization of work or structures by the Department of the
Army does not convey a property right, nog authorize any injury
to property or invasion of other rights."

2. The Clean Water Act

Jurisdiction of Cor s
The Corps has jurisdiction of the Clean Water Act.'s dredge

and fill program, commonly4palled the 404 program after the
section number in the Act. The general regulatory policies
outlined above<6 are also applicable to the Corps 404 program
under the CWA. Under the 404 regulations, "discharge of fjll
material" is defined to expressly include artificial reefs.
It should be noted before beginning a substantive discussion
that the 404 program does not apply beyond the territorINL sea,
i.e. outside the navigable waters of the United States. This
geographical restriction does not apply to other provisions of
the CWA, such ag the National Pollution Discharge Elimination
System !NPDES! . The NPDH permit regulates discharges not
covered by the 404 program. Thus, the NPDES program will not
apply to an artificial reef project within the territorial
waters of the United States.

Substantive rovisions of 404 Pro ram
As with the Section 10 program, the Secretary o+ the Army

has delegated his permi!ging authority under 5404 of the CWA to
the Chief of Engineers and the Chief Engineer5j.n turn has
delegated his authority to the District Engineers.

The 404 program was assigned to the Corps because disposal
of dredging and fill material is very similar to the Section 10
program. Like the Section 10 program, the 404 program
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applies to "the navigable waters," but unlike the Section 10
program, 5404 has not been extended to the Outer Continental
Shelf  OCS! . "Navigable waters" is defined to mean "the water~
of the United States, including the territorial seas."
"Territorial seas" essgptially is defined as three miles from
the coastal baseline. However, under the Submerged Lands
Act, the state of Florida benefits from a nine yyutical mile
territorial sea on its western or Gulf boundary. The gyrps
does not extend its 404 authority out the full nine miles, so
in Florida there is an area between the three and nine mile
lines subject to exclusive state regulation for water quality.
 Section 10 still applies, of course, within this six mile

belt.!

As previously mentioned, the Corps must follow guidelines
promulgafgd by the EPA pursuant to criteria set out in
5403 c! . When those guidelines alone would "prohibit the
specification of a site" the Corps must also consider 9the
"economic impact of the site on navigation and anchorage," or
as the regulations more clearly state, "the economic impact on
navigation and anchorage of the fai$pre to authorize the use of
the proposed disposal site

The guidelines of 5403 c! can be summarized as follows:
the effect of disposal of pollutants on human health or welfare
 a broad term, including plankton!, marine life, ecosystems and
species, and esthetic, recreation and economic values; the
persistence and permanence of effects of disposal of
pollutants; effects of varying rates of disposal; possible
alternative locations and methods>of disposal; and the effect
on alternative uses of the ocean.

EPA regulations promulgated pursuant to 5404 b! are found
in 40 C.F.R. Part 230, and are a product of EPA's consultation
with the Corps. These regulation are extensive and cover many
areas not directly applicable to artificial reefs. They are
also similar to the Corps' own regulations under the 404
program, and allow general pegyits for certain activities just
as the Corps' regulations do. When there is a general Corps
permit for a specific activity, the EPA has been consulted and
its concerns taken into consideration before the general permit
is issued. Because of the similarity of the EPA and Corps
regulations, and. the fact. that there are general permits for
artificial reefs in the applicable Corps districts, a
discuss'on of the EPA's 404 substantive regulations will be
omitted.

As previously mentioned, the EPA Administrator has a veto
power under 5404 c! over the Corps' issuance of 404 permits for
disposal sites, when he determines that disposal will have6yn
adverse impact on fisheries, wildlife or recreation areas.
 In fact, the Regional Administrator is the acting party and
"Administrator" should be read to include Regional
Administrator.! The regulations governing the procedure in
such situations are found at 40 C.F.R. Part 23l. The

Administrator will take into account compliance with the
guidelines set out in 4� C.F.R. Part 230 and will consult with
the Chief. of Engineers. If the Administrator determines that



a site designation will likely result in an unacceptable
adverse effect, he will notify the District Engineer who must
then satisfy the Administrator that the eff~ will be avoided
or that corrective action will be taken. If he is not
satisfied, he holds a public hea~g  in some cases!, takes
comments and submissions of> data and, within a specified
period, issues a decision. If the Regional Administrator
proposes to deny a site, he forwards his proposed determination
to the Administrator. If the Administrator decides to review
the decision, the administrative recorgsis requested for his
examination prior to the final decision. The Administrator's
final decision cgstitutes final agency action for purposes of
judicial review.

Other aspects of 5404 which apply to artificial reefs will
be discussed below, but one other provision should be mentioned
again. There is a provision in the 404 program which allows7
state to assume responsibility for administering the program,
but ungyr this same provision does not apply to coastal
waters.

S ecial re ulations for 404 Pro ram
Until recently 404 regulations stated that the District

Engineer could condition permits or require modifications in an
applicant's proposal for three reasons: �! conditions or
modifications necessary to meet a legal requirement; �! to
serve the public interest; or �! to avog or mitigate adverse
impacts on fige and wildlife resources. This language has
been amended., to require special "conditions" in the first
two of the three circumstances. Although the third reason has
been eliminated, fish and wildlife resources are considered in
the Corps' public interest review. Permit conditions or
modifications can be required to meet these objectives when
there is no local, state or federal program or policy to
achieve the desired result or an agreement between the
applicant ad] the concerned parties would not be legally
enforceable. Two new provisions were added: �! to allow
mitigation to be accomplished off-site as well as on-site and
�! to allow the District Engineer to add special conditjons at
the applicant's request or to clarify the application. The
district engineer can also require that the applicant post a
bond if he feels that the applicant may not be able to complete
work necessary to protect the public interest.

Re ional Permits
The Clean Water Act authorizes the Secretary of the Army

to promulgate gyral permits, either on a regional or
nationwide basis. In the geographic area that is the
specific subject of this study, there are two Corps districts
Jacksonville, Florida and Mobile, Alabama. Both of these
districts have promulgated regional permits for artificial
reefs in state waters. The regional permit application form is
also a joint federal/state form, i.e., it is used to obtain any
state permit or certification needed for the proposed project.
The permits for the two districts differ somewhat, but more in
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form than substance.  Copies of the permits are found in the
Appendices.!

An application is not required for this type of permit,
but "the issuing authority may condition the regional permit $g
require a case-by-case reporting and acknowledgement system."
The reporting and acknowledgement process required in both the
Jacksonville and Mobile districts' issuing proces virtually
amounts to the submission of a permit application. However,
the important aspect of the regional permit as applied to
artificial reefs is that the public notice, hearing and commeg$
period for Section 10 and. Section 404 permits is waived.
This means that the federal permit process is shortened
 theorI/ically at least! from approximately sixty days to two
weeks.  This does not mean, of course, that any sgyte
permitting or certification process is similarly shortened. !

It should be pointed out that a regional permit
specifically states that it does not aut!prize an activity that
requires other permits or approvals. Examples of such
permits, certifications or approvals are state permits, the
$40l  CWA! state water quality certification  territorial
waters!, state coastal program consistency determinations,
possible EPA veto or conditioning under 5404 c!, Coast Guard
approval of navigation aids, Endangered Species Act
consultations with the Fish and Wildlife Service or the
National Marine Fisheries Service, Minerals Management Service
consultation on the presence of pipelines or other facilities
and Department of Defense consultation on the presence of
restricted military area. Many of these are covered by
consultations among the Corps and the aglicable agencies prior
to the issuance of the regional permit. In areas where there
is no regional permit, all these agencies and others are
notified of tQ permit application and have an opportunity to
comment on it. Even in areas with regional permits, 8!here is
generally a reporting and acknowledgement process. This
gives concerned agencies the opportunity to review activities
that affect their regulatory areas, to comment on the impacts
of the proposed activity, and, if necessary, to exercise any
veto or conditioning power they may possess.

Although the duration of individual permits is normally
dependent on the type of project permitted, i.e>~ permanent
projects are permitted for an indefinite duration, ' both the
Jacksonville and Mobile regional permits state that they are
good for a duration of five years. However, it is not clear
that the statutory limitation of five years is meant to apply
to individual projects permitted under a regional permit, or
whether the intent is to allow a five year period in which
those activities can begin under the regional permit and remain
permitted even if the regional permit expires and is not
renewed. One Corps official stated that his opinion is that
the latter interpretation is the correct one, but also said
that it jg a question that has not been specifically
addressed.
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3. Corps of Engineers Permit Procedures

Permit A lications

Part 325 of 33 C.F.R. de~ibes the application process
for all types of Corps permits. This is a very detailed set
of procedures, and it would serve little purpose to explain
them in detail because such an attempt would amount to little
more than quoting the regulations verbatim. Therefore, they
are summarized as succinctly as possible.

An applicant can request a pre-application consultatiyy
for major appl'cations  a term that is not defined! .
Although most artificial reef projects would not be considered
major activities, the ones that involve the use of oil platform
components may benefit by use of this procedure. Even though
there are regional permits for artificial reefs in the
Jacksonvi13.e and Mobile districts, an applicant must submj$
what is practically equivalent to an original applications
The more ambitious reef projects may save time by utilizing
this procedure.

Section $325.1 of the regulations covers the application
form, contents, signatures, additional information that might
be required and fees. One of the most important requirements
 which also applies to regional permits! is that the app$jcant
detail all approvals or permits obtained or being sought. If
the activity involves disposal of fjgl material, which by
definition includes artificial reefs, the application must
include certain information regarding the type and source of
the material, the ygthod of transportation and disposal and the
proposed location. Fees are not due until the application is
approved; tgg commercial use fee is $100 and the non-commercial
fee is $10.

Section 325.2 provides details on the processing of
applications, e.g., time limits for such things as requesting
additional information and publishing the public notice,
receiving comments from interested parties, following the
National Environmental Policy Act, holding public meetings,
making findings and notifying applicants of final decisions.
This section also specifies the various certifications that
must be obtained before the application is approved, such as
state water quality certifications and coas"al program
consistency determinations'

If property on or eligible for the National Register of
Historic Places is involved, the District Engineer must follow
the regulations promulgated9gy the Corps under the National
Historical Preservation Act. If an endangered species or its
habitat is jeopardized, the District Engineer is required to
consult with the Fish ~ Wildlife Service or the National
Marine Fisheries Service.

Subsection 325.2 d! sets out the various time constraints
involved in the permitting process, such as issuance of the
public notice, comment time period and so on. Also discussed
are alternative procedures such as regional permits. The
regulation states that once "a regional permit has been issued,
individual activities falling within those categories that are
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115
legal action. Any inspection expenses of an unusual nature
or amount will be assessed to the permittee, and he may even be
required to deposit in a deppgitory bank an amount sufficient
to cover future inspections.

If the unauthorized activity is found not to be in the
public interest, the permittee will be ordered to take
necessary corrective action. If he fails to do so, the
engineer will recommend legal action. 7

Public hearin s

The provisions of 33 CFR, Part 327, governing public
hearings are largely procedural in nature, and it will do
little good to regurgitate them here. Generally a public
hearing will be held unless the District Engineer determines
that the issues are "insubstantial or thyyI is otherwise no
valid interest to be served by a. hearing." A pgson may be
represented by counsel or other representatives. Hearings
are to be conducted in a manner to allow all interested persons
an opportunity tp Pe heard, but cross examination of witnesses
is not allowed. Hearings are reported verbatim, and all
writtenl~!atements, charts, and similar data become part of the
record.

4. National Fishing Enhancement Act of 1984

Le islative histor
The legislatxve history to the National Fishing

Enhancement Act of 1984  NFEA!l~pr the Artificial Reefs Act, is
found in House Report 98-819. After several bills had been
introduced in the prevjyys Congress, H.R. 3474 was introduced
in the 98th Congress. House Report 98-819 outlines five
purposes of the bill: �! to establish standards, �! to call
for a national plan, �! to clarify liability, �! to
establish civil pepyIIties for permit violations, and �! to
create tax credits.

Hearings were held on H.R. 3474, and almost all comments
were favorable regarding creatigq5national standards for the
development of artificial reefs. Some unfavorable comments
were received concerning the effect of the tax credit
provisions on tax revenues and the possibility that reefs
actually made some 1ypecies more vulnerable to overfishing by
concentrating them.

After the testimony was received, the bill was marked yy>
a substitute offered and later introduced as H.B. 5447.

H.R. 5447 differed from H.R. 3474 in that it contained no tax

credit provisions, set a one year deadline for formulation of
the national reef plan, called for a synopsis of existing
information as part of the plan, cal.led for a study on the
alternatives for material transfer and amended the Liberty Ship
program to make >ypy obsolete vessel available for use as an
artificial reef. Apparently H.R. 5447 was introduced ay yn
amendment to H.R. 6342, because it is Title II of that act.
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Summa r of the Ac t

The Act. states the findings and conclusions of Congress,
stating that artificial reefs will enhance United States
fishing resources and that the purpose of the act is "to
promote and. facilitate responsible ap� effective efforts to
establish artificial reefs . . .." The standards for
siting, constructing, monitoring and managing artificial reefs
are made ge criteria for the issuance of permits pursuant to
the Act. The standards are intended to:

�! enhance fishery resources to the maximum
extent practicable;

�! facilitate access and utilization by United
States recreational and commercial f isheries;

�! minimize conflicts among competing uses of waters
covered under this title and the resources in
such waters;

�! minimize environmental risks and risks to personal
health and property; and

�! be consistent with generally accepted principles
of international law and . . . not creaPg any
unreasonable obstruction to navigation.

The Act sets out in detail the elements which are required
to be covered in the national plan lqgd prescribes a one year
deadline for developing the plan. There are six basic
elements: technical criteria for siting, construction,
monitoring and managing reefs, a synopsis of existing
information, and alternatives for facilitating the transfer of
reef construction materials to permittees, "including, but not
limited to, credjQ for environmental mitigation and modified
tax obligations ~ "

The Act recognizes that the Corps will be the primary
permitting authorify5 for artificial reefs, but it does mention
the NPDES program. As discussed below, there do not seem to
be any situations in which. the NPDES program will apply to
artificial reefs.  page 41! The Corps' permits under Section
10 of the Rivers and Harbors Act and Sectjgp 404 of the Clean
Mater Act are also specifically mentioned. The Secretary of
the Army is directed to consult with other agencies, federal,
state and local, to insure that permit provisions meet the
Act's standards and criteria, to insure that titl,e to reef
material is unambiguous and "that responsibility for
maintenance and the financial ability to assume liability for
future damages ye clearly established," and to consider the
national plan.

A reef permit must "specify the design and location for
construction of the artificial reef and the types and
quantities of materials" to be used in the reef. Each
permit should specify conditions necessary to comply with the
law and ltd protect the environment and human safety and
property.

The liability provisions are important enough to set out
in full, but these provisions of the Act are discussed in
detail in the liability section. In summary, the Act purports
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to relieve a permittee fram liability for damages caused by
activities taken pursuant to the permit i�/he permittee is
complying with the terms of his permit. The Act also
purports to relieve from liability any donor of reef materials
who has transferred title, if the materials meet applicable
standards set out in the national plan and "arp4pot otherwise
defective at the time title is transferred." It is not
clear exactly what standard of liability these provisions
create; this issue will be more fully discussed below.
Amendments are probably needed to clarify this section.

The Secretary may not issue a permit to a person not
financially able to asqyy liability for all damages or which
he may be responsible. The Act states that nothing in
Act creates any liability on the part of the United States,
meaning that a waiver of immunity should not be implied.

The remainder of the act includes provisions covering
civil penalties, definitions and amendmep gf the Liberty Ship
program to include any obsolete vessel. There is also a
provis'on presexving the existing authority and jurisdiction of
the spgs and the Tennessee Valley Authority over artificial
reefs.

Comments concernin NFEA
A few observations about the NFEA are in order at this

point. The act itself is a very short reiteration of many of
the standards and criteria of other statutes or regulations
that deal with permits in navigable or OCS waters and the
environmental protection of various resources. Xt does mandate
the creation of a national program, which seems to be
envisioned ap4p type of clearinghouse for technical and other
information. Perhaps the most important thing it attempts
to do and the thing that may be most important to oil companies
as far as "rigs-to-reefs" is concerned, is to eliminy!p
liability of a donor of materials once he transfers title.
This goal is not clearly accomplished, and, in fact, the
opposite may have resulted. This point is discussed in detail
in the liability section.

Cor s re ulations under the NFEA
$	 Corps has promulgated proposed regulations under the

NFEA. The proposed rules illustrate the lack of real
regulatory substance to the act, or, as some of the agencies
testifying to the Congressional committees stated, that there
exists sufficient statutory and rephjatory authority to
administer an artificial reef program. The summary in the
notice even states that >> m]any of these procedures are
verbatim from the statute."

The definitions of artificial reef and outer continenfgf
shelf are promulgated as add.itions to existing regulations.
Another amendment reqjjres the applicant to meet the standards
set out in the Act. If the District Engineer decides to
issue ~ permit, those standards will be conditions of the
permit. The regulations require the engineer to consider
the national plan and, if he decides to issue the permit/ to
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notify thelpgcretary of Commerce of "any need to deviate from
the plan."

The District Engineer must comply with the coordination
procedures required by an agreement "between the DOD
 Department of Def~! and the Federal agencies relative to
artificial reefs." The regulation authorizes him to
initiate with any other agency or party "further consultation
beyond the normal public commenting process [jf] required to
evaluate fully the proposed artificial reef."  The written
agreement referred to in the prior sentence is the proposed
memorandum of agreement among various federal agencies
concerning placement of artificial reefs, particularly the
nonremoval of obsolete oil platforms. To the knowledge of this
writey> this agreement had not been signed as of May 29,
1986. !

The District Engineer can issue a permit only if the
applicant demonstrates that + has title to the materials and
is financially responsible' It reiterates the statutory
exemption from liability for the permittee if he is aqgjng in
compliance with the terms and conditions of the permit.

A copy of the proposed regulations is included in the
Appendices. A copy of the National Artificial Reef Plan can be
obtained hy writing or calling the National Marine Fisheries
Service in Washington �02-634-7449!.
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b. Other Federal A encies

l. United States Coast Guard

Aids to navi ation
The Coast Guard has authority to regu$ge aids to

navigation on obstructions in navigable waters. Generally
speaking, the Coast Guard is authorized to maintain an aid to
navigation and charge the owner of the hazard for maintenaygy
of the aid until the hazard is removed or legally abandoned.

The national artificial reef plan contains a fairly good
summary of the Coast Guard's role in reef development. The
primary role of the Coast Guard is to review reef plans to
determine if the project poses a hazard to navigation and, if a
project meets its appropg, to describe any aids to navigation
that may be required. The regulations are found in 33
C.F.R. Part 66; Subpart 66.01 covers private aids to navigation
and Subpart 66.05 covers state aids to navigation. The latter
provision does not necessarily mean state-owned aids to
navigation, but those regulated by the staff in waters
designated by the Commandant of the Coast, Guard. According
to the regulations the only such waters in the three states in
this study are those in Alabama "not my@ed with Coast Guard
aids to navigation on March 26, 1971." Therefore, almost,
all navigation devices for artificial reefs would be classed as
private aids.

Most of the area involved in this study is in the New
Orleans Coast Guard district,6!ut some of the Florida Panhandle
is in the Miami district. Any questions about aids to
navigation should be directed to the appropriate office.

Private aids to navi ation

To obtain permission to operate a private aid to
navigation, an applicant must complete all parts of application
form CG-2554.  A copy of such a form is found on the following
page.! 1~ regulations list the information that is
required, but the form requires more specific information
than is actually spelled out in the regulations, e.g.,
candlepower of a light. The basic requirements are location by
two or more horizontal angles, or bearing and distance for
charted landmarks, name and address of both the financially
responsible party and the person in direct charge of
maintenance, the necespPy for the aid and a detailed
description of the aid. The regulations require that all
aids conform to the standard U.S. system, except that only
tungsten-Incandescent lights are approved for electric
lights.

6

When the application is approved, the District Commander
will retup@ a signed copy of the application to the
applicant. Transfer of ownership of the aid must also be
approved by the District Commander, and the pygmies must submit
an application form to receive such approval.

A good summary of the Coast Guard's duties and regulations
is found in Proceedings of an International Conference on
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Artificial Reefy �974!, in a paper by the then Eighth District
Legal Officer.  See Appendices.! Some of the specific
requirements he outlines have only recently been changed due to
revisions in the requiremengq2of the International Association
of Lighthouse Authorities.  See Appendices for current
summary.! For example, a quick flashing white light is still
required for hazards to naviyy$ion that have less than
eighty-five  85! feet clearance. It can be either red or
green, red to be "left" py4 the starboard side and green to be
"left "on the port side. This is whep yoming in from sea,
so the system reverses when going out.  " Left" means to
pass with the buoy on that side, not pass on that side of the
buoy.!

If a hazard has between eighty-five  85! feet and two
hundred �00! feet of clearance, the Coast Guard generally
requiry~ one unlighted buoy with orange and white horizontal
bands. This will gradu~ change until 1989 when all such
buoys will be solid yellow.

According to the New Orleans Coast Guard  Eighth District!
Office, a minimum of one mile distance is preferred between a
safety fairway  shipping lane! and an underwater structure if
the clearance is less than eighty-five  85! feet. More than
eighty-five  85! feet is not considered hazardous unless the
structure is close to a fishing area, l~n the clearance must
be greater than two hundred �00! feet.

Again according to the New Orleans office, the Coast Guard
waits until the Cory10has issued a permit before it approves
aids to navigation. This does not exactly coincide with
either the Jacksonville or Mobile regional permit application
process since both permits require that Coast Guard approval of
private aids be attached to the initial application. The Coast
Guard regulations state that the Corps gas to permit the aid
before the Coast Guard will approve it. Since the Corps has
issued a nationwide permit for aids to navigation, this should
allow the Coast Guard to approve the aid to navigation without
further action on the part of the Corps. The time for getting
a C~ Guard approval can be very short, as little as one
day,

Although buoys may have to be maintained indefinitely in
some areas, some buoys can be removed if sufficient clearance
 as little as forty-five �5! feet! is present, they have been
charted apg3the Coast Guard  and probably the Corps! gives its
approvals

The aids to navigation program depends to some extent on
local conditions, and exact requirements can be determined
best, if not only, by contracting the appropriate district
office of the Coast Guard. In the geographic area of this
study, both the New Orleans office and the Miami offices have
jurisdiction. New Orleans has the area from Apalachicola,
Florida, to Brownsville, Texas, while 1+ Miami office has the
remainder of Florida's Gulf coastline.



2. Fish and Wildlife Consultation

Fish and Wildlife Coordination Act
The Fish and Wildlife Coordination Act is found in 16

U.S.C. 55661 ~et se . When a stream or body of water is going
to be modified for some reason, including navigation and
drainage, by any agency, public or private, that agency must
first consult. with the Fish and Wildlife Service and the head
of the appropriate fish and wildlj.fg agency of the state in
which the waterbody is located. The purpose of such
consultation is "the conservation of wildlife resources by
preventing loss of and damage to such resources as well as
providing for the development and improvement thereof ling.
connection with such water-resource development."
 Compliance with the requirements of preparaticg of an
environmental impact statement also fulfills the Act. !

Reorganization Plan No. 4 of 1970, which created the
National Oceanic and Atmospheric Administration  NOAA! in the
Department of Commerce, transferr+scertain functions of the
Secretary of Interior to Commerce. One of those functiyyy
was the study of. "migratory marine species of game fish."
Thus, the National Marine Fisheries Service of NOAA is part of
the consultation process when a water project, such as an
artificial reefs, affects navigation, to protect, against loss
of and damage to marine game fish.

Memorandum of A reement
There zs a Memorandum of Agreement between the

Secretaries of the Army and the Interior providing for a
consultatiyy0 process on projects affecting fish and wildlife
resources. This agreement creates a process for input by
FWS and. NMFS, found in the Corps' regulations. Case law
appears to hold that the Corps or other agencies do not have to
follow any recommendations of FWS or NMFS, but qnly that such
recommendations be given serious consideration.

Endan ered S ecies Act
It would suffice to discuss the Endangered Species Act

 ESA! by saying: "Tellico Dam, $100 million and snail darter."
A small fish kept a $100 million dam from being completed.
This is the power of the ESA, for lge Supreme Court in
Tennessee Valle Authorit v. Hill stated that the
Congress'.onal intent of the ESA is ' to halt and reverse the
trend towards species extinction, whatever the cost", and that
endangered gpecies have priority over the missions of federal
agencies.

The operative language of the ESA insofar as artificial
reefs are concerned is:

[e]ach Federal agency shall, in consultation
with and with the assistance of the Secretary,
insure that any action authorized, funded,
or carried out by such agency . . . is not
likely to jeopardize the continued existence
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of any endangered species or threatened species
or result in the destruction or adverse modification
of habitat of such species which . . . is determined
to be critical, unle~~5such agency has been granted
an exemption

Another provision in the same section requires consultation on
any agency action that might jeopardize a potentially
endangered species or its habitat.

"Secretary", as used in the act, means either the
Secretary of Interior or the Secretary of Commerce, according
to their respective responsibilities as vested puypant to
Reorganization Plan No ~ 4 of 1970, mentioned above. Thus,
the Secretary of Commerce has consulting duties in regard to
endangered species of marine migratory fag, and the Secretary
of Interior has jurisdiction of the rest.

The exemption mentioned in the above language essentially
involves a showing that the proposed agency action is more
important than the preservation of the species, a+ that
adequate mitigation and enhancement measures are taken. It
is difficult to imagine any art,ificial reef project being of
such importance.

Marine Mammal Protection Act,
The Marine Mammal Protection Act of 1912 concerns "certain

species and population stocks of marine mammals [which] are, or
may be, in danger2+ extinction or depletion as a result of
man's activities." The Secretaries of Commerce and Interior
again have divided jurisdiction � Commerce having the order
Cetacea and members, other than walruses,20pf the order

of the act is "to obtain an optimum sustainable population
keeping jp mind the optimum carrying capacity of the
habitat." The act prohibits the taking of any marine mammal
without a permit, taking meaniry >"to harass, hunt, capture, or
kill, or attempt" any such act.

One interesting note is that the geographic coverage of
the Marine Mammal Protection Act is the Fish~ps Conservation
Zone or 200 miles from the coastal baseline. There appear
to be no specified geographic limits for the Endangered Species
Ac t..

Marine Sanctuar Act

Under Title III of ~ Marine Protection, Research and
Sanctuaries Act of 1972, the Secretary of Commerce is
authorized to "designate any discrete area of the marine
environment as a national marine sanctuary ~ promulgate
regulations implementing the designation . . .." Standards
for the designation of a sanctuary are set out in the same
section, as is a consultation process for Congressional
committees, other federal agencies, affected states and their
coastal management agencies and the appropriate Regional
Fishery Management Council.
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severly restricts submarine movements. It also objects to216

the "as is" approach because of considerations of international
law, which DOD states requires removal of platfor~7under the
1958 Geneva Convention on the Continental Shelf. DOD is
afraid that an "as is" policy on the part of the United States
would lead other nations to adopt varying interpregqtions of
the limits of international standards of navigation.

A question comes to one's mind while reading the DOD's
objections concerning its policy toward artificial reefs in
general, not just a "leave 'em where they are" policy on
obsolete oil platforms. DOD says they are worried that the
problem will wyyen as the oil industry develops capability for
deeper waters. These waters are too far out to be of much
benefit for artificial reefs. Many of the platforms that would
be suitable reefs if left in place are close to shore, as would
be new artificial reefs. These thoughts make one wonder if the
DOD would have objections to new reefs if development became
widespread. There have been negotiations on a Memorandum of
Understanding on artificial reefs among the Departments of
Defense, Interior, Transportation, Coygpgrce and the EPA, but
the agreement has not yet been signed.

In 1985, the Department of Interior appeared to have given
up the battle to develop regulations to leave oil platforms in
the Gulf after production was completed. However, it has
revived the issue with a notice of proposed22yulemaking

a controversy that wz.ll greatly affect the availability of
obsolete platforms for artificial reefs in other areas. The
ultimate outcome is 'mpossible to predict.

4. Environmental Protection Agency

Libert Shi Pro ram
This program is no longer accurately described as the

Liberty Ship program, but the name may be too familiar to
change. The ~ual name af the act is Reefs for Marine Life
Conservation, but it involved the transfer by the Secretary
of Commerce to an applicant state of a Liberty Ship which would
otherwise be scrapped, ig2tpe state agreed to use it for an
offshore artificial reef. The statute was amended by the
National Fishing Enhancement Act, to cover any obsolete ship and
to transfer jurisdiction of24the transfer provisions to the
Secretary of Transportation.

One provision of the act is regulated by the EPA. The
application for a ship must include "a certificate from the
 EPA] that the proposed use of the particular vessel or vessels
requested by the State will be compatible with water quality
standards and 25other appropriate environmental protection
requirements." Although not specifically covering the use
of obsolete ships for reefs, there is y gegulation governing
the dumping of vessels for disposal. These guidelines
grant a general permit for disposal of vessels, subject to
certain conditions. In all except emergency situations, the
person disposing of the vessel must empty all fuel lines and
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tanks to the lowest point practicable, flush the lines and
tanks with water and again empty the lines and tanks to the
lowest point practicable. The vessel hull must be stgjyped of
pollutants and other readily detachable material. One
should expect the same requirements for use of obsolete vessels
as artificial reefs.

Clean Water Act

The Clean Water Act's 404 program is administered by the
Corps and the Corps has promulgated regulations governing the
program, but the CWA provides that the Corps must apply
guidelines developyg. by the Administrator of the Environmental
Protection Agency. The statute requires these guidelines to
be based on criteria similp29to those provided for ocean
discharges in Section 403 c! . Satisfaction of the Section
403 c! criteria is sufficient for the issuance of a NPDES
permit under Section 402. Therefore, the 404 program is
based on the criteria similar to one type of NPDES permit.
While the EPA develops the guidelines for both sections, it is
the Corps which interprets the EPA's guidelines.

The EPA does in fact have a "veto" power over the Corps'
issuance of a 404 permit if the EPA Administrator determines,
after a public hearing, that the discharge would have an
adverse effect on "shellfish beds and fishery areas  including
spawning>> and breeding areas!, wildlife, or recreational
areas." It is understandable that the veto power will not
be exercised in every dispute between the EPA and the Corps;
the political realities of administrative relations discourage
it. In view of the standard governing the exercise of the
veto, it is not foreseeable that many artificial reef permits
would be vetoed.

There has been some argument that the Section 402's NPDES
program could apply to artificial reefs outside the territorial
sea, since the 404 program does not apply outside this limit,.
This argument has been based on the following language of
Section 403 a! of the CWA: "[n]o permit under section 1342
[Section 402] of this title for a discharge into the
territorial sea, the waters of the contiguous zone, or the
oceans shall be issued, after promulgation of guidelines
established under subsection  c! 3gf this section, except in
compliance with such guidelines."

However, one must look to the definition section of
CWA to determine the scope of this provision. Section 502
of the CWA defines "discharge" to include a discharge of a
pollutant or pollutants. "Pollutant" is defined as
so/jg waste . . . wrecked or discarded equipment, rock

Thus an obsolete oil rig or almost, any previously used
material would seem to capable of being classified as a
pollutant.  There is, of course, some room for quarrel on this
question, and the argument is even weaker when one considers
the question of material specifically manufactured for a reef.!
However, the definit.ion of "discharge of a pollutant" seems to
remove any question of the applicability of NPDES: " B! any
addition of any pollutant to the waters of the conti uous zone
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or the ocean frog3gny point source other than a vessel or other
floating craft."  Emphasis added.! It is difficult to see
how any artificial reef could be built without a "discharge"
from a vessel or other floating craft.

One authority has made the argument that the NPDES program
could apply to reefs outside territorial waters by virtue of
authority vested in the EPA Administrator to permit discharges
of pollutants for ~ approved aquaculture project under Section
318 of the CWA. This argument fails under the above
analysis because a discharge of pollutants into "navigable
waters" from any point source would be covered by the 404
program and thus excluded from the NPDES program. A discharge
of pollutants outside territorial waters would not be covered
by NPDES unless it came from some source other than a vessel or
other floating craft.

After some additional research on the question of
aquaculture projects, the author has concluded that past
interpretations of this provision are based on a misreading of
the legislative history of the Federal Water Pollution Control
Act, the predecessor of the Clean Water Act. As has been
argued by an EPA offi~ at the time the aquaculture
regulations were proposed, the legislative history says that
artificial reefs built with "inert bulk s<jLjjls" are an example
of projects contemplated by this section. However, at the
time this official made this argument and these regulations
were proposed Section 318 did not read as it does today. In
1977 an amendment was added to tie the aquaculture p~it to
the NPDES permit under Section 402 of the CWA. As
previously mentioned, the NPDES regulations specifically exempt
any activities covered by $404. Therefore, the aquaculture
permit would not apply to 404 projects.

While this may still leave some question for "approved
aquaculture projects" outside the three2@I.le zone covered by
Section 404, the legislative history and the present.
regulations  adopted in 1979! indicated that the projects
contemplated by the section are not. the ordinary artificial
reef. The regulation states that it authorizes, "on a
selective basis, discharges which would otherwise be unlawful
under the Act in order to determine the feasibility of using
pollutants to grow aypptic organisms which can be harvested and
used beneficially." This does not seem to describe a
practice consistent with ordinary artificial reefs. Although
there is some indicatipg that reefs can qualify as an "approved
aquaculture project," ordinary projects are not going to
"otherwise be unlawful."

Although the NPDES program seemingly would not apply in
almost all circumstances, Congress apparently thought that
there may be some situations in which a permit would be
necessary. In the National Fishing Enhancement Act the EPA
Administrator is required to consult with the Secretary of the
Army "[b]efore issuing a permit under section 402 of the
Federal Water Pollution Control Act [CWA] for any activity
relating to the siting, design, construction, operation,
maintenance, monitoring, or managing of an artificial reef
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Legislative history is unclear as to the meaning or�243

impact of this provision.

Marine Protection Research and Sanctuaries

It is dxfficult to interpret the above provision as
intending to provide a permit process for reefs outside
territorial waters other than the Corps' Section 10 permit.
While a reef might be defined as a pollutant under the NPDES
definition, the NPDBS program does not cover pp$$utants
discharged from a "vessel or other floating craft".  See
discussion above.! Since NPDKS is inapplicable one must look
to the law that regulates discharges from vessels. That law is
the Marj@ Protection, Research and Sanctuaries Act of 1972
 MPRSA!, also known as the Ocean Dumping Act, and it also
contains an yggmption for projects such as artificial reefs.
Section 3 f! defines dumping to exclude "the deposit of
oyster shells, or other materials when such deposit is made for
the purpose o developing, maintaining, or harvesting fisheries
resources and is otherwise regulated by Federal or State law2gy
occurs pursuant to an authorized Federal or State program."
"Materials" is defined in almost exactly the same manner as
pollutants pager the NPDES program, i.e., "wrecked or discarded
equipment.". Another provision would exclude "devices"
placed on the ocean floor for purposes other than disposal when
regulated by federal or ggte law or occurring pursuant to a
federal or state program. This provision should cover reefs
made of new materials>>>

The regulations under the MPRSA contain the same
definition of pollutants as quoted above for the NPDES program,
but one section further provides that the federal or state
program must be "certified" to the EPA, and that the National
Oceanic and Atmospheric Administration  NOAA!, the U.S. Coast
Guard  USCG! and the Corps must concur in the placement or
deposit "as it may affect their responsibilities and such
concurrence [musP Pe] evidenced by letters of concurrence from
these agencies."

It appears that neither the NPDES program or the MPRSA
permit program would apply to any artificial reef development.
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Outside state waters, consistency is still required to the
maximum extent practicable 2!yr federal activities directly
affecting the coastal zone. This provision has been the
center of a federal-state controversy over the federal oil and
gas leasing program on the Outer Continental Shelf. While the
primary focus of the argument in the lower courts was whether
or not the OCS leasing program "directly affected''7 the coastal
zone, the Supreme Court in California v. Watt held that
Congress did not intend that the leasing program be covered by
the CZMA consistency determination procedure. The Court
reasoned that since Congress had created specific consistency
requirements for the exploration and development stages of the
OCS program, it therefore must have inten~ to exclude the
leasing stage from consistency requirements.

There is no real guidance on the meaning of "directly
affecting." Fortunately for reef applicants in the three
states covered by this study, this is no cause for concerns A
reading of each state's coastal management program reveals that
all three approve of artificial reef development in the coastal
zone and believe that it should be encouraged. Reef projects
should not have a problem with CZM concurrence as long as the
material poses no threat to the environment.

Preservation laws

In addition to possible marine sanctuaries designated by
the Secretary of Commerce under Title XII of the Marine
Protection, Research and Sanctuaries Act, there may be some
state programs of a similar nature. Florida has such a
program, and some of the preserves are in the Panhandle area.
 See, Florida permit discussion, following page.! Such a
program also could be less formal in nature and regulated under
a state's CZM program.

Another possible consideration in siting a reef is whether
or not it is in or near an area that is protected under
historic preservation laws. There are state programs created
under federal law and. some states have their own programs as
discussed below. While the likelihood of such a historic area
being located in offshore waters is small, there may be some
submerged areas protected because of shipwrecks or their
proximity to an onshore historic site.

Fishin Re ulations
Under the Magnuson Fisheries Conservation and Management.

Act, a state can not regulate fishing outside its territorjqJ
waters unless the vessel is registered in that state.
Although Regional Fisheries Management Plans could provide a
mechanism whereby states could regulate fishing around
artificial reefs, this apparently has not been consideyyg
necessary thus far by the Gulf Fisheries Management Council.
This is probably because states are not usually reef
p~rmittees. If more states become the permit holders, there may
be an more interest in the enactment of provisions granting
states the power to regulate fishing around the reefs.
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2. Florida

The Panhandle section of the state of Florida is within
the Jacksonville district of the Corps of Engineers, therefore
the joint permit application used in this district is
applicable to artificial reef projects in state waters in this
area. The state's role in the permitting of an artificial reef
can be divided into two parts determined by geographical and
regulatory boundaries. If the project is within the
territorial waters of the State of Florida, a state permit is
required, which permit is equivalent to certification for wagged
quality and Coastal Zone Management consistency concurrence.
Responsibility for this role 2~ with the Department of
Environmental Regulation  DER!. Florida's territorial sea
boundary of three marine leagues on the Gulf produces somewhat
of a unique situation since the Corps 404 program does not
extend beyond three nautical miles. Thus the state's permit,
which is still in effect the Clean Water Act 401 certificatipp<
is also applicable between three and nine nautical miles.
Outside the state's territorial waters, the state's ro/�is one
of consistency concurrence, aly9 DER's responsibility.

Under statutory authority DER has promulgated a general
permit  not the > game as the Corps ' general permit! for
artificial reefs. Under this process the applicant merely
writes a letter to DER summarizing the planned activity. If
DER feels that it falls within the conditions described in the
general 2ggrmit, the applicant is notified that he can
proceed. The process works the same then as the Corps'
general permit procedure outlined above, and only when there is
a problem with the activity is there more than minimum
paperwork.

Not a'1 types of materials will be approved for arti icial
reefs, therefore, an applicant should not assume that because
there is a general permit that his structure will be approved.
The following is the entirety of the general permit regulation;
the general conditions section referred to is found in the
Appendices:

17-4.68 General Permit for the Construction
of Artificial Reefs.

{1! A general permit is hereby granted to any
person to construct an artificial reef, provided:

 a! The material to be used shall be clean
concrete or rock, or clean steel boat hulls; and

 b! The material shall be free of soiLs, oil
and greases, debris, litter, putrescible substances
or other pollutants; and

 c! The material shall be firmly anchored to the
bottom and shall not be indiscrimately [sic] dumped; and

 d! The material sha31 be placed so that the top
of the reef does not exceed 1/2 the distance from the
bottom to the surface of the water unless a greater
distance is required for safe navigation. At no time
shall the distance between the top of the reef and the
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surface of the water be less than 6 feet.

�! This general permit shall be subject to the
general conditions of Section 17-4.54 and the following
specific cond.itions:

 a! The permittee shall conduct a survey of the
bottomland on which the reef is to be built and shall

submit the survey to the department with notice
pursuant to Section 17-4.53 [certified mail, return
receipt requested] demonstrating that the bottom
does not have grassbeds, or hardbottom or other
corals. and

 b! There shall be no reefs constructed in
shallow bay or estuarine bottoms; and

{c! There shall be no "white goods", asphalt
material, tires or other pollutant materials used
in construction of the reef; and

 d! The site shall be marked with buoys to
ensure that no material is deposited outside of
the site; and

 e! The permittee shall notify the National
Ocean Service, National Oceanographic and Atmospheric
Association, U.S. Department of Commerce, Rocky' /le,
Maryland, of the precise location of the reef.

If there appears to be a problem with the proposed reef,
or an objection is made by a reviewing agency, gge applicant
will be required to submit a formal application. This form
is the joint form used for both state and Corps permits, so in
reality, DER either will have received a copy of it from the
Corps or have taken the original application.  See following
page for form; see Appendices for instructions.!

DER gy~ promulgated two types of formal application
processes. For fill material applications of an amount
greater than 10,000 cubic yards, a standard form application is
used; a fill of less than 10,000 cubic ygqds of material uses
the short form application procedure. Unless they are
controversial or unusual {perhaps in size!, most artificial
reefs can take advantage of the short form ygglication because
the regulations specifically authorize it. Since the the
standard form procedure is a possibility, particularly with
projects of magnitude such as a oil platform, the differences
will be examined.

First, unless there is a potential controversy, DER
waives the requizygent of publication of notice of the short
orm application. If publication of a noticy8j.s required,

it is usually one time in the local newspaper. Under the
standard form application, DER may also require the applicant
to publish notice of intent to issue the permit.

Another substantial difference is the amount of
information required to be submitted with the application.
Under the standard form procedure, the applicant must submit,
or DER must perform a biological survey, an ecological study,
and ys/ydrographic survey, if the latter is deemed necessary by
DER. In the short form procedure, a "less extensive"
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joint public notice in which DEM stated that it intended to
grant water quality certification and consistency concurrence
for the various activities in the general permit.  See permit
in Appendices.! The joint application form is for this general
permit. The review conducted by DEM is primarily to insure
that reef l projects comply with state water quality
standards. The application is circulated to various
agencies, including state agencies other than DEM, and, if
there are no objections~>!he Corps issues an authorization for
the project to proceed.

Other Alabama agencies which may have an interest in a
reef project and will review an application are the Alabama
Historical Commission and31+e Department of Conservation and
Natural Resources  DCNR!. The Historical Commission would
have lope interest in a reef project in offshore coastal
waters. The primary interest of DCNR iylfhat reefs do not
interfere with shrimping in coastal waters.

The Alabama coastal zone management program, also under
DEM authority, reflects the two above interests, providing for
the protection of "historic, cultural, or archaeological
resources of the3ppastal area" and the nondegradation of
fishery habitat'

A!p!ama has not received many applications for artificial
reefs, primarily in part because some potential applicant g
feel there is too much delay and "red tape" in the process.
DEM takes a less active role than its Florida counterpart, and
relies to a large extent on other agencies' substantive
determinations before approving the issqagce of permits or
making coastal consistency determinations. The Mobile Field
Office of DEM makes coastal program consistency decisions, and
it relies on $Py Water Division of DEM for water quality
certifications. DEM has set a general liyjg for coastal
program consistency of two hundred �00! miles.

There are few regulatory standards applicable to an
artificial reef project, and the primary requirement is that
anythigy3 placed in coastal waters "not degrade the coastal
area." "Degrade" is defined to mean "to affect the coastal
area in such a manner as to produce a continuing re$ygtion or
destruction of present levels of coastal resources." Thus,
anything that would pollute the water would not be suitable
reef material, and an applicant should. show that the materials
to be used are free of pollutants. Other than this general
requirement, a potential reef applicant should be mindful of
the conditions set out in the general permit and pass'ble
conflicts with shrimp fishermen.

4. Mississippi

A permit is required for artificial reefs in styPg waters
under Mississippi's Coastal Wetlands Protection Law, unless
a waiver is given by the Director of the Wetlands Division of
the Bureau of Marine Resources  BMR! of the Dggrtment of
Wildlife Conservation after an on-site inspection According
to the present Director, Mississippi has not permitted any reef
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projects in sta~yaters, primarily because its coastal waters
are too shallow. Mississippi regulatory officials, and most
likely the Corps and Coast Guard, would oppose a reef inside
the Mississippi Sound 2!ecause there is not enough water to
safely permit a reef. South of the barrier islands, there
are places with en'+ water, but no one has ever applied for a
reef in this area.330 There are two or three permitted reefs
in federal waters.

The Wetlands Law permit is part of system designed for the
protection of wetlands, and a decision to grant this permit
does not mean thagla project has the approval of all applicable
state agencies. Because the Commission on Wildlife
Conservaticy 2has to act on a permit application within ninety
 90! days, it sometimes issues q permit contingent on the
concurrence of other state agencies. Like its sister states
of Florida and Alabama, permit applications are circulated to
various state agencies for concurrence in issuance' These
agencies are the Bureau of Pollution Control of the Department
of Natural Resources, the Department of Archives and History,
the Bureau of Land and Water Resources of the Department of
Natural Resources and the Bureau of3Q.sh and Wildlife of the
Department of Wildlife Conservation. Also receiving copies
of the application are various local and regional officials,
and the application is put into the A-95 gyiew process which
circulates it to all interested persons.  See following
page for application form.!

State agencies have pity �0! days to review applications
and to concur or ogjqct. If an agency objects, the permit
will not be issued. If an agency or the Corps asks for more
informatiog3 rom the applicant, the sixty �0! day time period
is tolled.  Because of the ninety  90! day time limit for
acting on permits, BMR might otherwise be put in the position
of issuing a permit without any response from other agencies.!

Local agencies and officials include counties,
municipalities, county and district attorneys, the director of
the Gulf Regional Planning Commission and t+ghairman of the
Mississippi Marine Conservation Commission. At the same
time these agencies and officials are reviewing the
application, a notice is being published ~ a newspaper of
general circulation in the affected county. This notice3j~
published once a week for three consecutive weeks.
Objections, either by a local official or a private individual,
must be filed within three weeks of the first publicgjon,
i.e., within seven �! days after the third publication. A
hearing will be held if requested, and the proceedings
presented to the Commission on Wildlife Conservation at Qg
same time it decides whether or not to issue the permit.
The fact that there are no ovations does not mean the permit
will automatically be issued.

When BMR receives an gyplication, it also sends a copy to
the Corps for its review. The Mobile District of the Corps
has promulgated a general permit for artificial reefs.  See
Appendices for copy of permit.! While Mississippi has
promulgated a joint application/regional permit with the Corps
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for certain projects, it does not include artificial reefs,
because the statutory exclusions in the Wetlands law do pgt
gxve BMR the authority to issue a general permit for reefs. 3

BNR then proceeds develop a set yf findings based on the
requirements of the coastal program. 7

These findings are
used to3gycommend to the Commission whether or not to issue the
permit. The following is a condensation of the requirements
of the coastal program for these findings:

a. Applicable legislative and judicial statements
of public interests

b. The coastal wetlands use plan . . .; [The use plan
is very similar to zoning. While most of the area
south of the barrier islands is categorized for
general use, there are some areas designated for
special use, such as navigation. The applicable
coastal use map should be consulted.]

c. The guidelines . . [for fisheries regulations, not
yet promulgated!;

d. Precedent setting effects and existing or potential
cumulative impacts of similar or other development
in the project area;

e. The extent to which the proposed activity would
directly and indirectly affect the biological
integrity and productivity of coastal wetlands
communities and ecosystems;

f. The full extent of the project, including impacts
induced by the project, both intended and unintended
but reasonably anticipated;

g. The extent of any adverse impact that can be avoided
through project modifications, safeguards, or other
conditions

h. The extent of alternative sites available to reduce
unavoidable project impacts;

i. The extent to which a proposed activity requires
a waterfront location;

j. The preservation of natural scenic qualities
k. The national interest

l. Comments received
m. The provisions of SMA [special management areaj plans

[pertaining to industrial and port areas, yPyrefront
access areas and urban waterfronts]

If the Commission approves the permit, the Wetlands
Division of BMR prepares it and delivers it to the Coastal
Program Division of BMR. The Coastal Division sends a letter
to the Corps, forwarding the permit and stating that it is
consistent with the coastal program.

The Bureau of Pollution Control  BPC! is the s!g!e agency
responsible for water quality certification. This
certification applies, of course, to any Corps 404 Clean Water
Act permit, but3/'C also must concur in the issuance of a
wetlands permit. The state water quality statutes prohibit
the pollution of state waters and declare it to be a public
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nuisance. "Pollution" is defined to mean "contamination, or353

other alteration . . . of any waters of Qe state . . . unless
in compliance with a valid permit . . .." In many cases, if
BPC lacks knowledge of the w'ater quality of a specific area, it
must send personnel from Jackson to test the w~ before it
will concur in the issuance of a wetlands permit. In such a
case BMR's ninety  90! day time limit is in danger of
expiration, and it will recommend to the Commission on Wildlife
Conservation that a wetlands pergj$ be issued contingent on
BPC's water quality certification.

For reef projects outside state waters, the Corps will
require state35yoncurrence in the applicant's consistency
certification. Coastal program consistency concurrences are
based on BMR's review and comments received from other coastal
program agencies, i.e., the Bureau of Pollution Control, the
Department of Arcgjyes and History and the Bureau of Land and
Water Resources. Applicants for federal permits are
required to use the A-95 review process $o notify interested
parties of consistency certifications. 5

I f there are no
objections, 3 !MR issues a coastal program consistency
concurrence.

Mississippi's permitting system applicable to artificial
reefs is not conducive to reef projects, particularly small
ones. It appears that the maximum ninety  90! day period for
permit approval will be used in most instances, particularly
since there is no active reef development program or state
general permit for reefs in Mississippi waters. In federal
waters, the same appears to be true, and the time period may be
longer since coast, program consistency certifjptions can be
made up to six months from the date of notice. Mississippi
would do well to follow the lead of Florida and promulgate a
general permit for artificial reefs. Adequate protections are
found in Florida's program, and its experience has shown that
the program works well.
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a. The Im ortance of Facts

The script and the characters are the important elements
of any play. Legal liability is ultimately controlled by the
facts because they determine the legal rules that apply to a
particular situation. The important facts in any situation are
the characteristics of the actors and the things that they do.
The journalist's Five W's � who, what where, when and why � are
applicable to the lawyer. These five questions, when answered
concerning a party, will determine the party's legal status,
that is, the duties and responsibilities owed to them by others
and to others by them . In some cases, such as when a state is
sued, the legal status of a party is dispositive of a lawsuit
{sovereign immunity!. In every case, the legal status of the
parties involved will dictate the legal rules that govern the
case.

In considering the legal liability involved in an
artificial reef project, one should consider the steps in the
process from beginning to end. Who the developer or permittee
is will determine if certain protections are available. If a
permittee was a state, or perhaps even a political subdivision
of a state, it might. be entitled to immunity from a lawsuit by
a person injured using the reef. What the party is or does is
critical. If the party is a donor of materials for a reef, it
may have a responsibility to take certain actions before
supplying the materials or it may be responsible for defects in
the materials that later cause injury to someone. What the
party does before donating the materials may affect his
liability if a question later arises about pollution from the
reef. Where the reef is located will determine which rule of
law applies where the rules are in conflict. The location
itself may be the cause of the problem. When something happens
or is done could affect the legal adequacy of a party' s
actions. A particular course of action may not be maintained
long enough to create or sustain an adequate degree of safety.
W~h someone did something could create a legal cause of action
or a valid defense. Actions in good faith by public officials
in their official capacity are normally covered by an
individual immunity, even though the government for which they
work may be liable. These examples only scratch the surface of
the possible combinations.

A possible scenario might involve the use of an obsolete
oil platform as the material for the reef. The platform
 hereinafter called the "rig"!, was located somewhere off the
coast of Louisiana, but we are not quite sure if it was state
or federal waters. The rig was cut off approximately sixteen
feet  five meKygy! below the mudline as required by
internatjggal law and the Gulf of Mexico Minerals Management
Service. It was then floated into a horizontal position by
the use of flotation tanks and towed to a location off the

coast of Alabama, where the flotation tanks were disengaged by
explosive devices and the rig sunk to the bottom. Because the
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reef has less than eighty-five  85! feet of clearance above it,
buoys have been attached to it for navigation safety.

The permittee in this case is the state of Alabama, but
the legal rules governing liability are very similar for the
three states in this study. There are only a few important
distinctions, and these will be discussed when appropriate.
Because the reef is located in Alabama state waters, the Corps
of Engineers issued both a Section 10 and a Clean Mater Act 404
permit for the reef. The Coast Guard approved the state's plan
for buoy placement. The oil company, as is its normal
procedure, contracted the removal of the rig and the towing of
the rig to the reef site.  Of course, it would normally
contract to tow the reef to the dry dock for salvage.! The
service company removing and towing the rig assumed
responsibility in the contract for accidents during the tow and
release.

The rig was towed to the reef site and released to sink to
the bottom where it was anchored. The buoys were placed on the
rig as required by the Coast Guard.
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b. Areas of I iabilit

There are several phases in the project described above in
which various types of problems could arise. In the first
stage, the oil company must abandon the rig. In order to meet
water quality standards under both Alabama and federal law and
the standard.s set out in the National Fishing Enhancement Act
 NFE!� the oil company must remove any pollutants from the
rig. This could mean various chemicals, oil, grease, loose
paint, and similar materials. Any loose equipment would have
to be secured or removed.

The next phase is the removal and towing phase. The
removal work normally is performed by a service company, and
the oil company is usually but not necessarily relieved from
liability if the service company causes someone any personal or
property damage. The towing company is an independent
contractor, meaning that the oil company has no control over
the actual conduct of its operations Therefore the service
company normally will be solely responsible for any injuries it
may cause. It is highly likely that the contract between the
oil company and. the service company will state that the service
company will reimburse  indemnify! the oil company if a
judgment is rendered against the oil company for an accident
during the tow. However, the contract may contain a provision
stating that this will not apply if the accident was somehow
caused. by the oil company's neg!spence before the service
company assumed control of the rig

During the removal and towing stage the service company is
faced with several possibly types of liability. One of its
employees could get hurt during either phase of this stage, as
well as the release phase. The towing vessel or the tow could
collide with another vessel or a fixed structure or could run
aground.

During the release stage, the rig could be damaged or
improperly anchored so that it would be unsafe for recreational
divers or be moved from the permit location. It might also be
sunk in the wrong location and thus not appear on the charts
accurately. Both the towing company and the permittee might
bear responsibility for improperly locating or anchoring the
rig.

After being released, any aids to navigation must be
maintained until such time as the Coast Guard. releases the
permittee from responsibility. The rig must be examined and
maintained to insure that any needed upkeep is performed and
that the rig or parts of the rig are not coming loose and being
carried to other areas where they might cause damage

Also during the maintenance stage, any pollutants that
were overlooked and begin to escape may have to be cleaned up
since they would constitute a nuisance to the public.

There are two types of damage that could occur during any
of the above stages, personal injury  including death! or
property damage. Personal injuries are compensable under
various statutes and the common law, but the elements of
compensation sometimes vary with the applicable law. The law



to be applied is normally determined by the location of Qg
accident and the status of the injured individual.
Different state and federal laws treat personal injury
differently. Recovery for both economic and non-economic
damages may be allowed. Economic damages are out-of-pocket
expenses, such as medical expenses, lost wages or other
determinable expenses; non-economic damages are those that not
capable of exact mathematical calculation, like pain and
suffering and. punitive damages.

The status of the individual is important because it may
determine the statute or law under which he can recover. In
the stages described above, there are many different actors
involved in the process: rig workers, divers and other
maritime employees, seamen, reef maintenance personnel,
recreational and commercial fishermen, recreational divers, net
fishermen, property owners, the general public and the
permittee' There are different laws that apply to the recovery
of damages by these types of people.

As far as property damage is concerned, there are several
potential areas of liability. Types of property that may be
involved are other vessels, underwater structures, piers, docks
or boat slips, beaches and nets. Damages can occur from
collision, pollution or the breaking up of the reef.

The example uses an oil rig as the reef construction
material, but reefs are made of many different types of
materials. The following discussion probably can be applied to
any of these materials, except where obviously inapplicable'
The discussion begins at the point where the service company
begins to remove the rig from the ocean floor. Since the oil
company3jp required by the Ouf@ Continental Shelf Lands Act
 OCSLA! and the regulations thereunder to remove the rig
once it becomes obsolete, the oil company's liability to that
point should not be a consideration in the use of the rig as a
reef at another site. The issue of the rig meeting the
criteria under the various laws and regulations for a reef will
be discussed below.

This may be the appropriate point, to mention that the
discussion assumes that the oil platform will be moved from its
production location. There is one important point that has not
yet been clarified regarding the use of existing platforms as
reefs by leaving them in place, and that is, will platforms
have to be removed from that location at some point after they
have begun to be used as reefs. One oil company commentator to
the 1984 MMS notice concerning alternative uses for obsolete
platforms stated that leaving platforms in place might be the
most expensive alternative ~ the long run, since they would
have to be removed anyway. This brings up the question of
whether platforms placed in another location would have to be
removed eventually because they were deteriorating. This
writer cannot answer that question, but it has definite
liability implications.



c. Removal and Towin Sta e

1. Possible types of liability

In the removal and towing stage of a project, the most
common form of liability that might result is a personal injury
to one of the employees of the service or towing company. A
worker could get hurt in cleaning the rig prior to removal or
during the removal process itself. There is, of course, always
the possibility that the towing vessel or the tow  rig! itself
could collide with another vessel or some structure or sink
into a channel. All of these types of injury involve
principles of maritime and admiralty law and necessitate a
short, discussion of the special nature of such cases and when
their principles apply.

2. Admiralty

Jurisdiction

While there is a distinction to some extent between
admiralty and ~ritime law, the distinction has been blurred in
modern times. General maritime law has developed over the
centuries and has been accepted by seafaring nations throughout
the world. There are differences in American law and
general maritime law, but the focus here is on American law.

The judicial power of the United States over admiralty and
maritime cases was given to37+e federal government by the
United States Constitution. Common law remedies are
preserved in the first Judiciary Act, "saving to suitors, in
all cases, the right of a common laq7gemedy where the common
law i,s competent to give it . . .." This basically means
that a maritimy gase can be brought in state court as well as
federal court. For some time, it was thought that this also
meant that a case brought in state peart would be tried solely
on state law and not federal law. The Supreme Court has
resolved this question bv holding that the Constitution gave
the federal government power to grant maritime jurisd'ction to
certain courts and also "to prescribe 3+e substantive law
governing the disposition of such cases."

Although the Constitution clearly gives the power to
prescribe maritime laws to Congress, there are many areas o
the field in which Congress has not enacted legislation. These
areas are filled by thy courts, which have fashioned a federal
admiralty common law. Since maritime jurisdiction covers
the navigable waters of> pe United States, and not just the
high seas as in England, the federal courts have often heard
cases in which a particular state or states have a high
interest. In such cases, the courts have frequently applied
the law of the state with the most significant contacts, a
"conflicts" or "choice" of laws rule. Such cases are d~qyed
"maritime but local" and substantive state law is applied'

Fgggral district courts have jurisdiction of maritime
cases. Until 1966, there was a wholly separate procedure
for admiralty cases, and a case was said to be on the admiralty
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"side" of the court. Because there are still some unique
attributes of an admiralty case, such as no jury trial, a case
is sometimes s!j.� referred to as being on the admiralty side
of the court. However, a case can also be brought in
federal court under diversity of citizenship or federal
question jurisdiction, and such independent grounds of
jurisdiction mean pat normal "law side" procedures, such as
jury trial, apply.

A determination of whether a case is an admiralty case
"involves3+e application of both geographical and conceptual
factors." The geographical factors "vessel" and "navigable
waters" are of declining significance, "but continue to play
major roles in includin@ or excluding some matters from the
maritime jurisdiction." The conceptual factor has been
called "maritime flavor" and has to do with "whether the matter
has an impact upon maritime shipping and commerce sufficient to
invoke the attention of~sgnd the expenditure of resources by
the federal sovereign." Both approaches have advantages
over the other, the former more certain but often lesgs ogical
results and the latter more logic, but less certainty.

Certain maritime cases, particularly the common law
remedies,3~n be brought in rem in admiralty as well as in
~ersonam . In rem actions are those brought against. a thing,

a person. Thus, a vessel may stand good for a debt, such as
maintenance and cure, when the claimant cannot obtain in
personam jurisdiction over the defendant personally.

Status of em lo ee

This is the primary stage where employee status would be a
contested question. There is a basic distinction between a
seaman and a maritime employee which has a great deal of effect
on the remedy involved. !jpply put, a seaman is a "'member of
the crew of a vessel.'" Judicial interpretations of this
phrase have been anything but simple.  The Fifth Circuit Court
of Appeals  Mississippi, Louisiana and Texas!, formerly
encompassed the area in which the Eleventh Circuit Court
 Alabama, Georgia and Florida! now sits, and has decided the

bulk of admiralty and maritime cases.!
For a time the determination of status turned on the

location or type of yak the person was performing at the tjyg
the injury occurred. In Lon ire v. Sea Drillin Cor
the Fifth Circuit held that the test should be whether the work
performed by a person aboard the vessel, when compared to all
his job tasks, amounted to performance of "a significant part
of his work aboard the qgjp with . . . some degree of
regularity and continuity." Ordinarily, everybody else who
performs tasks aboard vessels is a maritime worker.
Compensation of maritime wogyrs injured on the job is covered
by a different set of laws.

Seamen are compensated for work injuries under a variety
of rules, both statutory and common law. First, the seaman has
a remedy for maintenance and cure for sickness or injuy which
occurs while he is in the service of his ship. The
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compensation under this common law rule was wages until the end
of the voyage, medical expenses until maxi'~ medical cure was
reached and a living expense allowance. In addition to
maintenance and cure, the owner of a vessel owes the crewmen a
duty to furnish a safe place to work and live while on the
vessel; this duty eventually reached ~ status of a warranty,
called the warranty of seaworthiness.

However, a crew member still could not sue the owner of
the ship for injuri~phich were caused by the negligence of a
fellow crew member. This rule was similar to the "fellow
servant" rule in worker's compensation law governing cases in
other types of employment. However, it had its roots in
general maritime law, and an attempt by Congress to abolish
generally defenses based on the fellow seyyynt rule was deemed.
ineffective by the Supreme Court in 1918. Finally, in 1920
in the Jones Act, Congress extended39!he Federal Employers
Liability Act  FELA! to cover seamen. The Jones Act also
abolished the defense of assumption of the risk and provided
tha! contributory negligence would lower recovery but not bar
it. The Jones Act is distinguished from maintenance and
cure and the warranty of seaworthiness remedies because it is
based on the negligence of the employer, while the other two
are not fau't-based remedies. Those two remedigg0 are still
available whether or not the employer was at fault

The maritime employee has some remedies that are similar
to those of the seaman, but it was some time before a worker's
compensation type remedy was assured. Several attempts by
Congress to make state law applicab+ were struck down by the
Supreme Court as unconstitutional. In 1926, the Supreme
Court extended the Jones Act to maritime employees who were
aboard 46� vessel and engaged in work normally done by a
seaman. The next year Congress adopted the Longshoremen's
and Harbor Worker"s Compensation Act  LHWCA! for maritjpg
employees who did not. fall within the definition of seamen.
In 1972, Congress extended the LHWCA to included workers who
primarily performed their jobs on wharfs, terminals, and
similar location404associated with maritime operations on
navigable waters.

Under the LHWCA, the employer may not assert the defenses
of the fellow servant dqg$rine, assumption of the risk or
contributory negligence. The employer must procure
insurance or qualify as a self-insurer; if he does not, he can
be sued jy tort and can raise none of the aforementioned
defenses.

A 4ycIrker on a fixed oil platform is not a maritime
worker. The OCSLA provides that the Longshoremen and Harbor
Workers Compensation Act covers oil platform workers on the
OCS, but in state waters the platfogl worker would be covered
by state workers' compensation laws. The latter are usually
much less generous than the LHWCA.

A wrongful death action is just what the term implies � an
action for damages for someone's death caused by negligent or
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intentional conduct for which someone can be held at fault.
 For a discussion of negligence, see the property damage
section below.! Under the common law there was no action for
wrongful death, tgg theory being that the tort  the wrong! died
with the victim. The rule was applied to adpjgalty cases in
the United States by the Supreme Court in 1886.

This naturally led to many unfair situations in which the
victim's family was left destitute, and was finally remedied by
the passage, in England, q lthe Fatal Accidents Act, also known
as Lord Campbell's Act. The common law rule had been
adopted in the United States, and thus each state legislature
had to enact a similar law to provide a remedy. The majority
of states adopted laws which created a new cause of action
called a wrongful death action in the deceased's personal
representative, while a minority of states adopted survival
statutes which vests in the decedent a ggse of action for his
injuries which passes on to his estate. In the latter case,
there is some authority that instantaneous death wjj ! preclude
the vesting of the cause of action in the decedent.

The Jones Act provides for both wrongful death actions and
survival actions, but wrongful death damages were limited to
"pecuniary" losses by thglgupreme Court in Michi an Central
Railroad Co, v. Vreeland. That case, decided in 1913 under
the FELA, before the passgyg o the Jones Act, was extended to
claims under the latter. However, in the same year that
Congress passed the Jones Ac4t <�920!, it adopted the Death on
the High Seas Act  DOHSA!. This law creates a wrongful!
death action in admiralty that is limited to pecuniary loss.
The act applies tp wrongful deaths on the high seas beyond one
marine league. These legislative actions left gaps in
recovery of damages that some tried to fill by "borrowing"
state law, and the cases that resulted do not answer all the
questjyys. Then, in 1970, in Mora ne v. States Marine Lines
Inc., the Supreme Court abolished the common law rule that.
there could be no wrongful death action in admiralty. While
this solved some problems, it raised other questions. A
complete discussion of these issues is truly complex and beyond
the scope of this study. The following summary is found in

those who want some detail:

A summary of recovery of wrongful death and
survival damages in maritime law after Moracpne

1. If a seaman is killed by employer negligence
occurring either within or beyond three miles, his
beneficiaries may recover under the Jones Act. Both
wrongful death and survival remedies are available,
but wrongful death recovery is limited to pecuniary
damages.  However, the seaman's representative may
join Jones Act and unseaworthiness claims and recover
nonpecuniary damages if unseaworthiness was a cause
of a seaman's death.!
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2. In all other wrongful death claims arising
out of injury beyond three miles  including injury
to a seaman caused by an unseaworthy condition!,
beneficiaries may recover under DOHSA for wrongful
death, but recovery is limited to pecuniary losses.
[This rule may have changed, at least in the Fifth

Offshore Lo istics Inc., in which the Court held
that state law could supplement the DOHSA.! Survival
damages perhaps are recoverable either under
admiralty common law, or if such recovery is not
encompassed within the Moracpne doctrine, perhaps by
a "borrowing" of state law, unless the non-abatement
provision of DOHSA  section 765! represents "Congress'

all recovery of survival damages in non-Jones Act
cases arising beyond three miles.

3. In all non-Jones Act death actions in which
the fatal injury occurs within three miles, wrongful
death damages, including non-pecuniary losses, are
recoverable under Moracrne. Survival damage~>probably
are recoverable under maritime common.law.

The foregoing discussion and summary is intended to be
descriptive only; the author knows that those parties concerned
about such liability have access to people who truly know what
they are talking about. For those who are curious and cannot
find an expert, the author recommends Professor Maraist's book,
which is part of a series of books complementing law courses
and therefore is not terribly lengthy. This does not mean that
the subject is thereby simplified.

Collisions
Lxabxlity for collisions is similar to collision law for

automobiles42gnd the basis for liability is fault, primarily
negligence. Ordinary negligence can be defined as breach of
a duty of reasonable care owed to some person, which breach is
the proximate cause of injury to that other person. The party
suing, the plaintiff, must show or prove negligence by the
other party.

Many times the key question is not whether a party was
2 � "'

of the accident. A party could have been negligent, but if his
negligence was not the proximate cause of the accident, he will
prevail. Proximate is a term that has a clear meaning, but has
so many gray areas in application that the subrules become
confusing. One is called the "laqt4clear chance" doctrine, and.
it is applied in admiralty law. Last clear chance means
that the defendant may be held not liable even though he was
negligent, if the plaintiff had the "last clear chance" to
avoid the accident. Thus, the plaintiff's negligence was the
"last" negligence. Also inherent in the concept of proximate
cause is the element of foreseeability. If the damage was not
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a foreseeable result4pf the conduct, then that conduct will not
result in liability. This principle precludes liability for
damggs suffered by a charterer of the vessel for loss of
use or by shippgyy who cannot get out of a harbor because of
a blocked channel.

Two other doctrines which affect liability for negligence
have been mentioned above but not explained: contributory
negligence and assumption of the risk. ln many jurisdictions,
both are complete bars to an action. In other words, the
plaintiff is barred from bringing an action if he was also
guilty of negligence, in the smallest degree, that proximately
contributed to the accident. He is also barred if he assumed
the risk, that is, if he knew there was a danger in his conduct
and went ahead anyway. Assumption of the risk is generally
applied sparingly, and one reason is the requirement that the
plaintiff must have had actual knowledge of the risk and the
danger associated with it. It is not, enough that he should
have known of the 2ganger. It has similar limited application
in admiralty law.

In several states, the contributory negligence rule has
been modified so that it is more accurately described as
comparative negligence. This means that the plaintiff is not,
barred because of his negligence, but his award is reduced by
the percentage which his negligence bears to the whole
negligence. Some states will not allow the plaintiff to
recover if his negligence is greater than fifty per cent �0%!,
while others have the "pure" comparative negligence rule and
will allow recovery even if the plaintiff is ninety-nine per
cent  99%! negligence.

Admiralty now recognizes a similar rule in collision
cases, and the court will allocate dapyyes among the offending
vessels according to each's fault. This resembles the
typical negligence case involving automobiles, when both the
plaint.iff and defendant are suing each other and both are at.
fault.

Professor Mar~t provides a good summary of admiralty
negligence actions. He states that the same rules apply in
cases where one ship runs into sopyPhing, including running
aground, as when two ships collide. A vessel is liable in
rem for its collision torts, and the owner is liable under the
doctrine of res ondeat su erior fear the forts of the master or
the crew causing the collision.
~su crier requires the superior, the owner/employer, to respond
or pay for the damages caused by his servant or employee, even
though the owner/employer is not personally at fault.!
Res ondeat su erior does not require the owner to respond for
the torts of33compulsory pilots whose employment is forced upon
the owner." However, "[t}he vessel is liable in rem for the
torts of a compulsory pilot, . . . and since the the compulsory
pilot rarely has sufficient assets to cover collision damages,
the vessel owner must pay the damages caused by the negligqpce
of the compulsory pilot or lose his equity in his vessel."

A major exception Ko the res ondeat su erior theory is
commonly referred to as the remedy of limitation of
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liability. 435 Thiq3pct was first passed in 1851 and the436

remainder by 1893 , during times when maritime commerce
operated on a simpler level than today. It is very difficult
to summarize the rules that have evolved in application of the
principles of 4@is law to present day business entities and.
relationships. It should suffice to say that the vessel
owner's individual liability can be limigqg to the worth of a
vessel and cargo involved in a collision. Since, obviously,
a vessel lost in a collision is worth little, this rule has
been severly criticized in modern times, but, sincg40 it is
statutory, the courts are not free to change it. The
primary exception to the rule is debts or claims incurred with
the "privity or knowledge" of the owneg41that is, what he has
personally participated in or incurred. The rule applies to
coverage of any liability insurance policy that the vessel
owner may have, so situations can occur in which the vessel
owner receives more than claimants, because the goer's
property insurance can not be claimed by anyone but him.

Besides the requirement that the duty of reasonable care
be breached, negligence can be predicated on a violation of a
statute or regulation. This is called negligence ~er se, and
proof of the violation of a statute shifts the burden to the
defendant to show that his negligence could not have been the
proximate cause of the accident or that the damage caused yg]
not foreseeable or that the plaintiff was also negligent.
It is beyond the scope of this study to discuss the many the
violation of which could be the cause of a collision.
Professor Maraist gives a rundown of the various Rules of the
Road for vegggl course of conduct44gnd the reader is referred
to his work and to the statutes for further reference.

Blockin navi 'on areas

The Wreck Act requires the owner of a vessel wrecked
and sunk in a navigable channel to mark the wreck and remove it
as expediously as possible. If the owner does not undertake
these dutiei47 the United States will do it for him and charge
him for i' If the vessel was not at fault, the owner must
mark it, but he can abandon the vessel to the United States for
removal. The government must remove the vesper and attempt to
recover its costs from the negligent party. If the vessel
was negligent, the owner may not abandon it and if he does not
remove j$~ he is liable to the government for costs of
removal. If the non-negligent owner does not mark his
vesper , he may be liable to another vessel which collides with
it. The authorities are divided on whether or not the
negligent vessel will be liable for coQjsion when the
non-negligent owner fails to mark his vessel.

The law of towage involves a contract in which an owner of
a tug contracts to tow the barge or tow of another. There are
other contracts which are similar but governed by different
rules. Towage involves the towing of the barge or "tow" of
another; affreightment involves the carrying of the goods of
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another by one who owns both tug and tow; and charter is a
contract whereby ~ tug owner obtains a tow from another for
use with his tug.

In the reef development scenarios that are likely, all
three types of contracts could occur. Towing a rig would
involve a towage contract, while towing a barge that has reef
materials on it would involve an affreightment contract  and a
charter contract if the tow were not owned by the tug owner!.
In the latter case, the tug owner and his vessel could be
liable for damages that occur in the towing stage.

The towage contract, however, is more pertinent to this
discussion since it involves some responsibilities or duties on
the part of the tow and therefore the owner of the tow.
Maraist describes the relationship as follows:

ln the absence of express contractual provisions,
the tower warrants that it will furnish a
seaworthy vessel and crew and that it possesses
sufficient skill and knowledge to perform the
contract safely. The owner of the tow must furnish
a seaworthy vessel, with proper equipment and
lighting; where the tow is manned, the crew of
the tow must be competent and sufficient in number.

A liabilit consideration
If the tow is an obsolete rig, the owner of the rig could

be responsible for a breach of duty. It is therefore important
in the planning of a reef involving the towing of a rig to
consider whether the permittee or the oil company will be the
party contracting for the tow. It is logical to assume that
the oil company will bear this responsibility since it has a
statutory duty to remove the rig from the seabottom, and most
reef permittees wi11 not have the financial wherewithal to
finance a tow.

Tug owners have tried to contract away their liability for
negligent performance, but have always been met by the
decisions of the Supreme Court hold@@ such contractual
provisions void as against public policy. At least one case
has held that this pyg.ic policy is not as strong when the tow
is government owned. There are also ways around liability.
The Fifth Circuit has upheld a contract clause requiring the
owner of the tow to insure and to get its insurer to waive its
rights tg pay the loss and sue the tug owner  subrogation
rights! . Therefore, whoever owns the tow should examine the6

towing contract carefully to determine its potential liability
and the need to buy insurance.
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d. Release and Placement Sta e

This stage is short, but of great importance because the
reef must be located in the proper place to comply with the
permit and to avoid a hazard to navigation.

The standard for determining if a permittee is liable for
injury caused by the mislocation of a reef will probably be
negligence, meaning that. the permittee did not use reasonable
care to insure that the reef was placed in the proper location.
Although the towing company may also be responsible for
locating the position and dropping the rig or other material on
the location, the permittee will + responsible because
location is a condition of the permit. In such a situation,
both the towing company and the permittee would be liable. It
might improve the permittee's legal position if the permittee
could show that the towing company also reached the same
decision about site location, even if the towing company had
not contracted to specifically locate the site. A permittee
might also contract for indemnity from the towing company if
the permittee relies on it for location of the reef.

If the reef is mislocated, the permittee could be liable
for damages due to a collision with the reef or a fisherman' s
dragging his nets across the reef. Under the National Fishing
Enhancement Act  the Artificial Reef Act!, a permittee must be
in compliance with the permit to avail itself of the immunity
from liability provided gy the Act for actions required to be
taken by the permit. If the reef is mislocated, the
permittee will probably be held responsible for any damage or
injury resulting from such mislocation.

At this point, any liability an oil company had for
negligence of the tow would en' The remaining potential
liability it would have involves the suitability of the rig for
a reef, which is discussed in the next section.
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e. Reef 0 eration and Maintenance

1. Permit conditions

Permit conditions involve several different areas of
concern. First, the reef must be properly buoyed, if buoys are
a Coast Guard requirement. Secondly, the permittee must be
sure that the materials are suitable for a reef, primarily that
the materials are free of pollutants. It should not need to be
said that, the materials must be durable enough to work as a
reef and also not. to end up in fishermen's nets miles away.
The donor of reef materials must also be concerned about the
suitability of reef materials, in some sense more so than the
permittee, because the donor is in a better position ta
determine if materials are free from pollution and are
undamaged.

The requirement of suitability can be found in several of
the statutes discussed earlier, particularly those pertaining
to the environment. Most important, perhaps, is the
requirement of the National Fishing Enhancement Act  NFEA! that
a reef must meet permit4~nditions if the permittee is to
remain free of liability. A reef that is polluting fishing
areas is a nuisance and at the least is subject to a court
order enjoining the continued pollution. In other words, the
materials would have to be removed, and, in the case of an
obsolete oil rig, this would be expensive. The oil company as
donor would be in violation of the NFEA because the materig!g
would have been defective at the time title was transferred.

The NFEA states that a permittee is not liable "for
damages caused by activities re uired to be undertaken under
an terms and conditions of the ermxt, x,f the qgmzttee xs xn
compliance with such terms and conditions'� "  Emphas is
added.! The permit should be carefully examined to determine
if there are areas that perhaps should be covered in the permit
that are not, so that the permittee can plead compliance and
thus non-liability under the statute. For example, the
Jacksonville Corps district regional permit states that "the
permittee shall maintain the Igyucture or work authorized
herein in good condition . . .." The permit does not state
that inspections are to be made at certain times nor does it
require other specific conditions. Oil rigs will not last
forever, and some oil companies apparently are of the opinion
that those left "in place" would have to be removed eventually.
The question that comes to mind is whether one used for an
artificial reef in some other location is any different. If it
is not maintained in "good condition", that in itself may be a
breach of the permit, even though efforts are made to keep the
reef in good condition. A reef permittee might be advised to
request specific conditions  particularly if they are intended
anyway!, then compliance with permit conditions can be pleaded
and immunity under NFEA asserted.

The oil company donating materials must look closely at
the NFEA i it is concerned about terminating its liability at
the time title to the rig is transferred. The applicable
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provision states that a donor of reef materials "shall not be
liable for damages arising from the use of such materials in an
artificial reef, if such materials [meet the national plan
standards and�yre not. otherwise defective at the time title is
transferred." This smacks of a strict products liability
standard. This legal theory states that if an injury is caused
by a defect in a product that is used for the purpose for which
it is intended and is not substantially altered after it leaves
the manufacturer, the manufacturer is liable for that injury
even though the plaintiff <cannot prove negligence in the
manufacture of the product.

The oil company would prefer the application of an
ordinary negligence standard which would impose liability if
the oil company knew or should have known that there was a
defect in the rig when title changed hands. While some might
feel that such a standard i too lenient, they might consider
the position of the oi3. company who hires a towing company
which negligently damages the rig enroute to the reef site.
Title does not change hands until the rig is in place, so the
rig is therefore defective at that time and the oil company
would be liable if any injury occurred. One could say that the
oil company has insurance or that it can sue the towing company
for indemnity, but. this begs the question. The oil companies
interested in donating rigs for reefs do not want. lawsuits or
lingering liability, and the towing company may be out of
business or inso3.vent.

2. Sovereign Immunity

Overview of the Doctrine
If the permittee of a reef is a state or one of its

political subdivisions, it may be able to assert the defense of
sovere'gn immunity to a lawsuit for damages due to negligence.
The doctrine of sovereign immunity is a rule of law that
prevents the maintenance of a suit against a state without its
permission unless there has been a previous waiver of immunity.
Zt does not per se preclude bringing the suit, because the
state could consent to the suit or not raise the defense.
 This does not usually happen except by mistake because the
officers who defend the state have a duty to raise the
defense.! Thus, it is more proper to say that the suit cannot
be maintained, because the defense must be raised in an
affirmative manner. The court will then dismiss the suit. A

state's immunity originated from two sources, the Eleventh
Amendment to the United States Constitution and state judicial
decisions. A state's Eleventh Amendment immunity may or may
not be applicable where the state has entered into areas which
are repeated by the federal government, such as artificial
reefs.

The judicia3. doctrine of sovereign immunity has been
abrogated in almost all of the fifty states, by judicial decree
or by statutory provision. Although the statutory schemes vary
from state to state, many have reestablished a system of
immunity very similar to the judicial doctrine. Mississippi
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falls clearly into this category, reestablishing the judicial
doctrine for the present time. Alabama has a bifurcated
system, with the state having total immunity, and counties and
municipalities having limited immunity. In Florida, the state
and its political subdivisions have immunity only for
"planning" level decisions, but not "operational" level
decisions.  See the individual discussion below for more
detail.!

The judicial doctrine was fairly broad insofar as the
state was concerned and protected the state against almost all
types of tort actions' The protection was enjoyed by counties
and municipalities, but, because the immunity was derived from
the state, it was not as strong a principle and did not protect
governmental subdivisions from torts in all areas of operation.
The primary distinction was between acts that are governmental,
which are protected, and acts that are proprietary, which are
not protected.  See Mississippi discussion below.! Even
ministerial acts, performed in governmental functions, can
subject governmental subdivisions to liability.

The importance of sovereign immunity in this discussion is
that it may protect the state, and perhaps a county or
municipality, against a negligence suit under state law, and,
perhaps, against a suit under federal law.

In Mississippi, ggrereign immunity was abolished by court
decision in 1982. The legislature has passed a
comprehensive tort claims law in response to the judicial
abolition of sovereign immunig> but has postponed the
effective date of the act twice' At the present time, the
law states that the doctrine is in4gfect as it existed as of
the date of the judicial decision. The state would almost
certgjyly be protected from a suit for negligence under present
law.

The rule would be different when counties or
municipalities are involved. As briefly mentioned, the
immunity of these political subdivisions is derivative from the
state and it is therefore not. absolute. Municipalities more so
than counties are involved in activities which are regarded as
proprietary rather than governmental in nature and for which
liability for negligent acts of employees will be imposed under
the doctrine of res ondeat su erior just as for private
employers. For example, in Mississippi, the following
functions have been held by the courts to be proprietary in
nature: maintenance of streets and sidewalks, garbage dumps,
sewer systems, electric and gas utilities, sports arenas,
airports, trash clean-up, zoos, storm water drainage and
recreation facilities. The following list contains examples of
activities found to be governmental in nature: fire
protection, police protection, flood protection, construction
of public buildings and the operation of jails, schools,
hospitals and poorhouses.

n accordance with the maxim "there are exceptions to
every rule, even this one," it should be noted that there are
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exceptions to the above classifications. Also, a municipality
will be immune for policy decisions made in the performance of
proprietary functions, e.g., the decision to build a reef or
where to site it would be protected, while maintenance would
ordinarily not be covered by immunity. A very good example is
the case of the Mississippi Cps sued because of negligent
maintenance of a stop light. The Court said that the
maintenance o a traffic signal was a ministerial act that did
not involve the exercise of goverrppptal discretion and was
therefore not covered by immunity. Later, the Court had
before it a case in which a town was sued because it did not
replace a traffic signal at a particular intersection after it
was blown down by a storm. The Mississippi Supreme Court held
that the decision not to replace the gjyn was a governmental
function and was protected by immunity.

Alabama

In Alabama, sovereign immunitg7 ~or the state is created by
state constitutional provision, thus there is little
likelihood of it changing suddenly. The provision has been
interpreted47!o mean that the legislature cannot waive the
protect'on. The protection does not extend 4Q suits for an
injunction, such as a suit to abate a nuisance. This latter
provision is the general rule.

Alabama has had for some time a statute concerning
municipal liability, providing that a municipality was liable
only fp6 neglect, carelessness or unskillfulness of its
agents. This statute was interpreted to apply to functions
which can best be described as props.etary in nature, similar
to those listed for Mississippi. In 1975, the Alabama
Supreme Court a@fished governmental immunity for counties and
municipalities. In 1977, the legislature enacted a
statutory scheme which limits tgq amount of recovery in suits
against cities and counties. There are still certain
judicially engrafted exceptions, the most important being
decisions on governmental a~$jvities "essential to the
well-being of the governed." 481 However, this exception
appears to be narrowly construed, and it is unlikely that it
would be extended to cover the operation and maintenance of an
artificial reef.

Florida

Florida has a statute waiving the sovereign immunity of
the state and its political subdivisiopy2 in circumstances in
which a private person would be liable. The statute places
monetary limits on the damages that are recoverable4~ an
action against the state or its political subdivisions. As
have other states with similar legislation, the courts in
Florida have created an exception to the liability rule for
decisiop14 on a "planning" level as opposed to an "operational
level". It is safe to say that a decision by the state or
its political subdivisions to build a reef and the choice of a
place to site it would be covered by immunity as a planning
level decision. However, this exception to liability is
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probably not broad enough to cover negligence in reef
maintenance.

3. Contributory Negligence

Com arative Ne li ence
In the discussion of negligence in the collision liability

section above, the defense of contributory negligence is
briefly discussed. Simply put, contributory negligence is a
term used to identify and describe negligence committed by a
plaintiff which is at least partially the cause of his
injuries. In fact, there are cases in which the negligggge of
the plaintiff may be greater than that of the defendants As
noted above, some states will bar recovery by the plaintiff is
his negligence exceeds fifty per cent �0%! . Other states will
bar recovery by the plaintiff for even the slightest degree of
negligence on his part. These latter states are often referred
to as "contributory negligence" states; while states which do
not bar recovery because of contributory negligence are called
"comparative negligence" states.

In actuality, any negligence by the plaintiff which
contributes to his injury is contributory negligence. The term
comparative negligence should be stated as comparative
contributory negligence, and it means that the plaintiff
recovers in comparison to which the negligence of the defendant
bears to the whole of the negligent conduct.

There are two types of comparative negligence rules, that
which bars a plaintiff's recovery if his negligence exceeds
fifty per cent �0%! and that which allows recovery even though
the plaintiff's negligence gy by ninety-nine ger cent  99%!
contributory. Both Florida and Mississippi recognize the
latter rule. Alabama applies the contributory negligence rule,
i.e., any contribuggy negligence on the part of the plaintiff
bars his recovery.

Assum tion of the risk

Thxs defense to a negligence suit is self-descriptive, but
there are some nuances that make the rule more complicated than
perhaps it should be. The basic theory is that a plaintiff
should not recover if he is aware of a danger and proceeds to
knowingly remain in or place himself in a position where he is
injured, thus "assuming the risk" of the injury. This sounds
very much like contributory negligence, but it is almost
uniformly a complete bar to a plaintiff's recovery. Because it.
is a complete bar, use of the defense has been restricted by
the courts to situations in which application is completely
justified. A good example is the plaintiff who is injured
while riding in an automobile with a driver who is drunk, but
whom he knew was drunk. The law will hold that the plaintiff
assumed the risk of injury by gettinq jp a car with someone he
knew was incapable of safely driving.

Mississippi still recognizes the defense of assumption of
the risk, in fact the sit~lion describe 9pbove is from a
Mississippi case. Florida and Alabama also follow the
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rule. Alabama seems to soften the "knowingly" requirement to a
carelessnegy3 standard, which could make the defense more
available.

An Ounce of Prevention
There are probably two situations in which liability would

be a major concern of a potential reef permittee. One involves
divers who could be injured by a defect in the reef material,
e.g., who are hurt by some part of the reef falling on them.
The other is damage to property, such as fishing nets, caused
by material which has come loose from the reef and been carried
away from the reef site. There are other potential liability
concerns, but these are the primary ones.

Permits will include a pquirement that reefs be
maintained in good condition. "Good condition" is a
relative term - a reef which has been in place a few months is
going to be in better shape than one which has been in place
for ten years' The primary guard against liability is to
establish a program of inspection and warnings. Immunity is
probably not going to be available to a reef permittee  except
the states of Alabama and Mississippi!, nor is a defense of
contributory negligence going to be fully protective. The best
cure is prevention, and, since accidents are not completely
preventable, the next best cure is to warn of any dangers
present. A clear warning can make available the defense of
assumption of the risk, while absence of the warning will
preclude its availability and perhaps even the availability of
contributory negligence. Even inspections, if properly
performed, can serve to establish that the permittee was not
negligent because it exercised reasonable care in an attempt to
find. problems and warn users.

The National Fishing Enhancement Act is not a panacea, and
creates aq "immunity" only for actions ~re uired to be taken by
a permit. It does not state that this immunity does not
apply if someone or something is injured because of @ action
that is not required to be taken by the permit. For
example, if a permittee anchors a reef, although not required
to do so by the permit, and a diver is injured by the cable or
other anchoring device, a permittee could not respond to a suit
by the diver by stating that the permit required the anchoring.
Thus, there is unavailable a complete defense that could be
used to have the lawsuit dismissed without a trial. Although
the use of an anchoring device may be the reasonable thing to
have done, the permittee will be forced to go to trial to
defend its use and the manner in which it was installed.

The immunity provision does not cover negligent
performance of actions required by a permit, because negligent
performance of a required action is ~t in compliance with the
terms and conditions of the permit.
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IV. INTERNATIONAL NAVIGATION LAW

a. 1958 Geneva Convention on the Outer Continental Shelf

The 1958 Geneva Convention on the Outer Continental Shelf
contains provisions dealing with the exploitation of the OCS
for natural resources and possible interference with navigation
caused by the placement on the 0~ of devices or artificial
islands for such exploitation. Coastal states, i.e.
nations, are given the right to exploit natural resources on
the OCS so long as it does not "result in any unjustifiable
interference with navigation, fishing 4' the conservation of
the living resources of the sea

The Convention defines natural resources as "the mineral
and other non-living resources of the seabed and subsoil

~s acies, that is to say, organisms which, at the harvestahle
stage, either are immobile on or under the seabed or are unable
to move exce 'n constant h sical contact with the seabed or
the subsoil."  Emphasis added.! This obviously does not
include the type of fish that artificial reefs are intended to
benefit.

The following provision is the basis for the Department of
Defense's position that the present oil platforms, when not
longer in use for production, must be completely removed: "Due
notice must be given of the construction of any such
installations [for the exploitation of natural resources], and
permanent means for giving warning of their presence must be
maintained. Any insta3.latjyys which are abandoned or disused
must be entirely removed."
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b. The Law of the Sea Treat

Under the Exclusive Economic Zone provisions of the Law of
the Sea Treaty  LOS!, the impact of the above language may be
lessened. Article 56 gives a coastal state "sovereign rights
for the purpose of . . . exploiting, conserving and managing
the natural resources, whether living or non-living, of the
waters superjacq$ to the sea-bed and of the sea-bed and its
subsoil . . .." The Treaty states that "the coastal State
shall have the exclusive right to construct and to authorize
and regulate the construction, operation and use of: . . .  b!
installations and structures for the purposes gqvided for in
article 56 and other economic purposes . . .." This would
seem to encompass the permitting and regulation of artificial
reefs without too much room for argument to the contrary.

The problem with this argument is that the United States
has not yet ratified the Law of the Sea Treaty. It has issued
a proclamation on the Exclusive Economic Zone, but this is a
unilateral proclamation and also is not identical to the EEZ
provisions of the LOS. The pertinent part reads almost
identically to the Article 60 provision quoted above, but is
preceded by the provisp02 "to the extent permitted by
international law . . .." The 1958 Geneva Convention would
still be international law since the LOS Treaty has not yet
been ratified by the requisite number of states. However, a
question remains concerning whether what has progressed to the
point of being a "custom" under international law so that it is
considered international law equal in effect to treaty
international law. Although the United States presently
refuses to sign the LOS Treaty, it apparently maintains that
some of the provisions of the treaty have become international
law. Perhaps more to the point is the question of whether
artificial reefs have become accepted international custom.

The important question is whether or not a reef would
interfere with navigation from an international law standpoint.
It is probably not enough to say that a reef would not be
permitted at all if it interferes with navigation. If this
question can be answered in the negative, there should be no
international law implications.
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V. DEVELOPMENT INCENTIVES

a. Tax Incentives

There are two basic types of tax incentives that could be
used to encourage the donation of materials for artificial
reefs. While the principal subject of conversation in this
area has been obsolete oil platforms, other materials might be
suitable for consideration as well.

The principle reason for deductions from income for tax
purposes is the recognition that there are legitimate expenses
involved in operating a business which must be incurred for the
endeavor to succeed. Deductions are allowed for depreciation
because equipment and plant will deteriorate and must be
replaced. A deduction is a reduction of income allowed so that
true profit will be taxed.

A fax credit is a reduction in the amount of tax owed
after taxable income has been calculated. A tax credit is

usually a dollar-for-dollar reduction, although the amount
allowed may only be a fraction of the amount expended for the
item for which the credit is allowed. Common examples of tax
credits are the residential energy, child care and investment
 certain equipment! credits.

Tax credits generally are created as a stimulus for
certain activities or certain sectors of business or industry.
Sometimes it is created as an adjustment for changes in society
or business that cannot be accurately reflected in a deduction.
The equipment investment credit is an example, and was created
to encourage industry to retool its plants and to offer an
incentive in addition to normal depreciation deductions.

In order to determine if either of these tax incentives is
proper for encouragement of the donation of materials to reef
developments, one must first examine the economics involved.
Although many types of materials are involved, the oil platform
can serve as an example. The cost of removing a platform
should not be a consideration because this is required by law.
 However, it may be possible to re-permit a platform as an
artificial reef, at least it is a possibility being explored by
the Minerals Management Service.! If a platform could be
re-permitted in place as a reef, the cost, of conversion would
be allowed as a deduction from business income..

Apparently, once a platform is onshore, it is worth
something as scrap  assuming that it or some part of it cannot
be reused!. It is this value that should be considered the
donation. Some oil company officials have stated that it is
worth little more than the cost of cutting it up for scrap. In
that situation, a donation of a platform for a reef would
relieve the oil companies of a burden. The author has had gpy
estimate of $40,000 in salvage value for a platform.
Obviously, the value would depend on the condition of the
platform, the distance from shore, and numerous other factors
of an individual nature.

Assuming that the platform has some value, the ultimate
question is how much of a deduction or a credit does the oil
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b. Habitat miti ation credits

There is some interest in y system of mitigation credit
banking for habitat enhancement. Mitigation credits are a
familiar part of the environmental balancing process, but they
are usually found within. one project or within a single
ecosystem. Banking would involve the use of credits from
different areas, theoretically all across the ggtry, to
offset environmental damage in another area. Those
commentators to the MMS notice on alternative disposition of
rigs who mentioned this objected to any use of @edits for
offshore reefs for mitigation of onshore projects.
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by title and section only.!

209
50 C.F.R. 517.108 a!

210
50 C.F.R. 517 108 b!.

211
33 C.F.R. $320.4 i!.

Goode, "Regulating Artificial Reefs," in D'Itri  ed.!,
Artificial Reefs Marine and Freshwater A lications �985!
525, 526. Goode does note that "if the area is unique and no
other area will satisfy . . . [an applicant could] ask the
district engineer if the danger zone or restricted area can be
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changed to accommodate the reef. It is not an impossible
situation." Id.

213
For information on this and other matters pertaining to

artificial reefs, one can contact the Sport Fishing Institute's
Artificial Reef Development Center, 1010 Massachusetts Avenue,
N.W., Suite 100, Washington, D.C. 20001; 202-898-0770.

214
Contact the Minerals Management Service, P.O. Box 7944,

Metairie, Louisiana 70010.

215
49 Federal Re ister 44924, November 13, 1984.

216
Letter dated January 11, 1985, from Hugh O' Neill,

Representative for Ocean Policy Affairs, Office of the
Secretary of Defense/ The Joint Chiefs of Staff, to David A.
Schuenke, Minerals Management Service.

217

218

219Id

220
Telephone conversation with Richard Stone, National

Marine Fisheries Service, Washington, D.C., on May 29, 1986.

221
51 Federal Re ister 7584  March 5, 1986!.

222
Pub.LE 92-402, 86 Stat. 618 �972!; 16 U.S.C.A.

551220-1220d �985!.

223
16 U.S.C.A. $1220a.

Pub.L. 98-623, 98 Stat. 3397 �984!, 5207�! a �!.

16 U.S.C.A. $1220 b!.

226
Ocean Dumping � General Permits, 33 C.F.R., Part 229,

S229.3 �985! .

227Id

33 U.S.C.A. 51344 b!.

229
33 U.S.C.A. 51343 c!.

33 U.S.C.A. 51342.

231
33 U.S.C.A. 51344 c!.

232
33 U.S.C.A. 51343 a!.

33 U.S.C.A. 51362�6!.
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33 U.S.C.A ~ 51362 �! .

33 U.S.C.A. 51362�2!.

236
Christian, Permittin Procedures for Artificial Reefs

 Sports Fishing Institute, 198 -1 . Section 318 of the
Clean Water Act is codified at 33 U.S.C.A. 51328.

237
Amson, "The Regulatory Policies of the United States

Environmental Protection Agency Concerning the Construction of
Artificial Reefs," Proceedin s of an International Conference
on Arti icial Reefs  Houston, 1974! 113, 113-117. At the time
of his speech, Mr. Amson was Chief, Biology Section, Hazardous
Materials and Toxic Substances Branch, EPA, Washington, D.C.
This paper will hereinafter be cited as Amson, ~su ra at 236.

Id. at ll5.

239 Pub.L. 95-217, 91 Stat. 1599 �977!, 563.
240

1972 U.S. Code Cong. and Adm. News 3668; 1977 U.S. Code
Cong. and Adm. News 4326.

241 Criteria for Issuance of Permits to Aquaculture Projects,
40 C.F.R., Part 125, Subpart B, 5125.10 b! .  This Subpart will
hereinafter be referred to by title and section only.!

242
40 C.F.R. 5125.11 e! .

33 U.S.C.A. 52104  b!�! .

244 33 U.S.C.A. 51362�2!. The NPDES program covers
discharges of pollutants into the contiguous zone or ocean from
point sources other that a vessel or other floating craft. In
navigable waters, it covers discharges from ~an point source.
Id. See, Pacific Le al Foundation v. Quarles, 440 F.Supp. 316
 D.C.Cal. 1977!, aff'd 614 F.2d 225, cert. den. 449 U.S. 825.

245
Pub.L. 92-532, 86 Stat ~ 1052 �972!; 33 U.S.C.A.

551401-1445 �986! .

33 U.S.C.A. %1402 f!.

247Id

248
33 U.S.C.A. 51402 c! .

33 U.S.C.A. 5402 f!.

250 Ocean Dumping, 40 C.F.R., Subchapter H, Parts 220-229
�985! .

General, 40 C.F.R. 5220.1 c! �! �985! .
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252
33 U.S.C.A. 51344 g!�!.

253
All three states involved in this study have approved

coastal zone management programs, and all three programs
contain certain water quality standards. Detailed discussion
is found in the individual state permit sections.

254
Fla. Stat. 5403.031 �986!  water quality!; Id. 5403.911

�986!  wetlands permit!.

255
Ala. Code 1975 522-22A-4 �984!.

256
Miss. Code 1972 9949-27-1 ~et se .  Supp. 1995!; Id.,

557-15-3.

257
33 U.S.C.A. 51341 a! l! provides that the applicant

provide a certification for discharges into the "navigable
waters", defined in 51362�! as the territorial sea.

33 U.S.C.A. 51362 8!.

259
Fla. Stat. 5403.91 �986! .

260
Pub.L. 92-583, 86 Stat. 1280 �972!; 16 U.S.C.A.

551451-1464 �985! .

261
16 U.S.C.A. 51456 c!�!.

16 U.S.C.A. 51456 c!�! A!.

263

264

265Zd

16 U.S.C.A. 51453�! ~

267

2687

269
16 U.S.C.A. 51456  c! �! .

464 U.S. 312 �984!.

271

272
Pub.L. 94-265, 90 Stat. 331 �976!; codified at 16

U.S.C.A. 551801-1882 �985! .

273 See, Environmental Im act Statement and Fisher
Mana ement Plan for the Reef Fish Resources of the Gulf of
Mexico  Florida Sea Grant College, 1981!. See also, Gordon,
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"Artificial Reefs and the FCMA," Artificial Reefs: Conference

274 Fla. Stat. 5403.918 �986!; Id. 5380.23�!  Supp. 1986! .
There is a general permit for artificial reefs, Fla. Admin.
Code 517-4.68 ' In the normal fill material application
process, there seem to be two permits that are required, but
each is applied for and granted as part of the same process.
One is the water quality and wetlands permit under Fla. Stat.,
Chapter 403, and the other is the permit to use state lands
 i.e., the submerged lands under the territorial sea! under
Fla. Stat., Chapter 253. DER has jurisdiction of both permits,
but the Department of Natural Resources must give its consent
or DER will not issue the permits.

Id. 5403.911�!.

276

277 Id. 5380.22  Supp. 1986! .

Id. 403.814�! �986!.

279
Fla. Admin. Code 517-4.68.

280 Id. 517-4.53. Telephone conversation with Dick Fancher,
Pensacola District Office, Department. of Environmental
Regulation, on May 16, 1986 Hereinafter this conversation
will be referred to as DER, ~su ra at 280.

281
Fla. Admin. Code 517-4.68.

282 DER, ~su ra at 280.

283 See, Fla. Stat. 5403.813�! a! �986! .

284 DER, ~su ra at 280. Bee, Fla. Admis. Code 817-4.28�! a!.
285 Fla. Admin. Code 517-4.28�! j! .

286 DER, ~su ra at 280.

287 d

288Id.

289
Fla. Admin. Code 517-4.29�! ~

290

291 DER, ~su ra at 280.
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292
The current. fee schedule is $1,000 for a standard form

application and $100 for a short form application. Fla. Admin.
Code $17-4.05�!  c! . The regulations �17-4.05�!! and the
joint permit application form state that. these fees are
nonrefundable. State of Florida Joint Application for Permit,
p. 30. Hereinafter as Florida Joint Application.

293
DER, ~su ra at 280.

294

295 d

296Id

297 d

298
Fla. Admin. Code 517-4.54.

299
Fla. Stat. 5403.918�! & �! .

300
Id. 55403.91-403.929 �986!. The full title is the

Warren S. Henderson Wetlands Protection Act of 1984.

301 Fla. Stat. 5403.918�! a!.
302

Id. 55253.03 a 253.77  Supp. 1986!. The ownership of
such lands is vested in the Board of Trustees of the Internal
Improvement Trust Fund, but management of state submerged lands
is the responsibility of DNR. 1975 Fla. Laws, Chap. 75-22,
5510, 15 and 22.

303
Fla. Stat. $258.42�!  Supp. 1986! . The Florida Joint

Application instructions, Appendix A, Use of State Lands, p.
15, states that an application should contain "[a] statement
demonstrating in detail that the proposed project will be in
the public interest, for applications within an Aquatic Preserve

The statute has one provision allowing "[s]uch other
alteration of physical conditions as may . . . enhance the
quality or utility of the preserve . . .." This language may
allow a reef to be placed within an aquatic preserve by the
DNA

304
Telephone conversation with Susan Radford, Pensacola

District Office, Department of Natural Resources, on May 16,
1986. This conversation is hereinafter referred to as DNR,
~su ra at 304. Ms. Radford confirmed that a reef would be
allowed within a preserve, but that, the Board of Trustees of
the Internal Improvement Trust Fund might have to give their
consent.

305

306
Fla. Stat. 5267.061�! b!  Supp. 1986!.
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307
DER, ~su ra at 304. For more specific information of a

broader scope, see, Musselman and West, "Historic Shipwrecks:
A Coastal Zone Management Issue," The Coasta' Societ
Bulletin, vol. 8, no. 4 �985! 10.

308 DNR, ~su ra at 304.

309
Memorandum of Understanding Between DNR, Florida

Department of Veteran and Community Affairs, and DER Relative
to the Coastal Management Program, dated July 29, 1981. This
MOU recognizes the authority of each of these agencies in
specific areas.

310 Ala. Code 1975 f22-22A-4 �983!.
311

Telephone conversations with the following officials of
DEM: Dick Shell � Montgomery, John Carlton and Brad Gane
both of Mobile Field Office, on May 19, 1986. This
conversation is hereinafter referred to as DEM, ~su ra at 311,
with the particular individual or individuals identified by
name.

312 ld. - Carlton and Gane.
313

Telephone conversation with Hugh Swingle, Marine
Resources Division of the Alabama Department of Conservation
and Natural Resources, on May 19, 1986.

314
' ~

315Id

316
ADEM Rules and Regulations, Coastal Program, %8-1-s17

�984! . Hereinafter cited as Alabama Coastal Program. See
also, Ala. Code 1975 559-7-16, 22-22A-5, 22-22A-6 and 22-22A-8
�984! .

317
Alabama Coastal Program, $8-1-.18. See also, Ala. Code

1975 %59-7-16, 22-22A-5, 22-22A-6, and 22-i!!~A-~+984! .

318 DEM-Carlton, ~su ra at 311.

319 At a public meeting in Mobile at which the artificial
reef study team presented summaries of their reports, a
fisherman told the author that it might take a year or more to
permit a reef and that there was little official interest in
ree' projects.

320 DEM-Carlton, ~su ra at 311.

321

322 DEM-Gane, ~su ra at 311. Mr. Gene was not sure why this
particular limit was set, but after some discussion, he and the
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author reached an assumption that it was set to coincide with
the limit of the Exclusive Economic Zone.

323
Alabama Coastal Program, 58-1-.06�!.

324
Id., 58-1-.02 m!.

325
Miss. Code 1972 5549-27-1 - 49-27-69  Supp. 1985!,

specifically 549-27-9.

326
Id. at 5 49-27-7  s! . The term "director" as used in the

statute would actually mean the director of the Department of
Wildlife Conservation  DWC!, since the defunct Marine Resources
Council was replaced by the Commission on Wildlife Conservation
under 557-15-3. Section 49-27-7�! says "delegate" also, and
since the field work is done by BMR and its divisions, the
on-site inspection is done by the Division chiefs, and not the
Director of DWC.

327
Telephone conversation with Joe Gill, Chief of the

Wetlands Division, Bureau of Marine Resources, DWC, on May 23,
1986. This conversation is hereinafter cited as BMR, ~su ra at
327. Although the Mobile Corps' general permit covers
artificial reefs and there is a joint BMR/Corps application
process, Mississippi does not have a general permit. for
artificial reefs because of the statutory restrictions of
549-27-7. Id.

328Id

329I

330 Telephone conversation with Jerry Mitchell, Chief of the
Coastal Program Division, BMR, DWC, on May 23, 1986.

331 Miss. Code 1972 557-15-6  Supp. 1985!.

332 BMR, ~su ra at 327.

333

"4Id

335
Miss. Code 1972 549-27-13; Mississippi Coastal Program,

Chapter 8, Section 2, Part I.D.l.

336 BMR, ~su ra at 327,

337

338 d

339
Miss. Code 1972 549-27-13.
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340 Mississippi Coastal Program, Chapter 8, Section 2, Part
I.D.2.b.

341

342 BNR, ~su ra at 327.

343Id

344

345

346 Miss. Code 1972 $49-27-7.

347 BMR, ~su ra at 327.

348I

349 Mississippi Coastal Program, Chapter 8, Section 2, Part
I.E.2.

350 BMR, ~su ra at 327.

351
Miss. Code 1972 549-17-7.

352 BNR ~su ra at 327.

353 Miss. Code 1972 549-17-29.

354 ld. at 549-17-5�! a!.
355 BNR ~su ra at 327.

356

16 U.S.C.A. g1456 c!�!.

358 BMR, ~su ra at 327.

359 Mississippi Coastal Program, Chapter 8, Section 4, PartI

III.C.2.a.

360 BMR, ~su ra at 327.

16 U.S.C.A. 51456  c! �! .

362 Convention of the Continental Shelf  Geneva, 1958!,
Department of State Bulletin, p. 1121, June 30, 1958.

363 Gulf of Mexico Minerals Management Service OCS Order No.
3.
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364

365
?t is beyond the scope of this paper to discuss in detail

the various arrangements that are made between oil companies
and service companies. The one described is fairly common.

366
Herb's Weldin v. Gra , 470 U.S.

�985! .
84 L. Ed. 2d 406

367
Act of August 7, 1953, 67 Stat. 467; 43 U.S.C.A.

/$1331-1356 �985! .

368
Oil and Gas and Sulphur Operations in the Outer

Continental Shelf, 30 C.F.R., Part 250 �985!.

371
American admiralty law differs from the law of England

because it applies to all navigable waters and not just the
high seas. Id., 7.

372
Art. III, 52, cl. 3.

373
Maraist, 4.

374?d

375

376I

Id., 6-7.

378 7

379

380?d

381
g 12.

382
~ /

383
g

12-14.

14-15.

369
Letter from J.J. Wasicek, Manager Regulatory Compliance,

Union Oil Company of California, dated December 10, 1984, to
David A. Schuenke, Minerals Management Service.

370

relied. heavily on this work for a discussion of admiralty and
maritime law. He makes no apology; this is a difficult subject
of which he has no formal training. When one must trust
another for interpretation of a difficult area of the law,
Professor Maraist would not be a bad choice. Of this, the
author has firsthand knowledged  This source will be cited as
Maraist.!



Id., 14.

Id., 14.

Id 15

Id., 27.

Id 175

Id., 176-179.

390 610 F.2d 1342 �th Cir. 1980!.

Id. at 1347.

392 See discussion of Longshoremen's and Harbor Workers'
Compensation Act, below, p. 77.

393
Maraist, 181.

394

Id., 194.

396Id

397
Chelentis v. Luckenbach Steamshi Co. Inc., 247 U.S. 205

�918!; see, Maraxst, 17 -175.

398 Maraist, 204-205; the Jones Act is codified as 46
U.S.C.A. 8688, the FELA as 45 U.S.C.A. 8$51 ~et se

399
Maraist, 211-212.

400 Because fault-based theories of liability depend on
factual determinations, a seaman stands a better chance in a
close case of getting his case to the jury under a Jones Act
claim than under the warranty of seaworthiness theory. Id.,
215.

Id'� , 222.

402
International Stevedorin

�926!, cited in Maraist, 222.
Co. v. Havert , 272 U.S. 50

403 Maraist, 223. The LHWCA is codified as 33 U.S.C.A. $901

404 Maraist, 225-226.

Id., 239.

406
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407
Herb's Weldin v. Gra , 470 U.S.

�985! .
85 L. M. 2d 406

408 Id. See, 43 U.S.C.A. $1333 b!.
409

Prosser, The Law of Torts  StsPaul, 1971!, 901.
 Hereinafter cited as Prosser, ~su ra at 409!.

410
The Harrisbur v. Rickards, 119 U.S. 199 �886!.

411
Prosser, ~su ra at 409 902.

412
Id. A "wrongful death" action is a new action in favor

of the deceased's personal representatives, while a "survival
action is one for the deceased's damages accrued befoxe his
death that "survives" to his heirs and is expanded into one
that includes the damages resulting from his death. Id.

413Id

414
227 U.S. 59 �913!; Maraist, 276.

415
Maraist, 276.

46 U.S.C.A. 5 61 �975!.

398 U.S. 375 �970!.

420
Again, this summary is within the scope of this study,

while a complete discussion is not. The overview of admiralty
law itself is already much too long.

421 754 F.2d 1274 �th Cir. 1985!, cert. granted,
, 106 S. Ct. 60 �986!.

U.S.

422 Naraist, 285-286.

Id., 150.

424
Id., 163; albeit sparingly, id.

425 Prosser, ~su ra at 409, 250.
4." 6

Robbins Dr Dock v. Flint, 275 U.S. 303 �927!.

'-"Id

428 Yaraist, 211-212.

93

416 Id. The DOHSA is codified as 46 U.S.C.A. 9%761 et seq.
417

Naraist, 277. In other words, the action allows recovery
for medical expenses, lost wages and similar out-of-pocket
damages.



Id., 163-164.

Id., 150-152.

Id., 152.

4'-Id

4"Id

434

435
46 U.S.C.A. /$181-195.

436
Act of March 3, 1851, 9 Stat. 635.

437
Act of February 13, 1893, 27 Stat. 446.

438
See, Maraist, 315-320, for a goad summary.

Id., 309-310.

Id., 311.

Id., 315.

442
Id., 310-311.

Id., 153-163.

Id., 154-161.

33 V.S.C.A. %409.

447
Maraist, 166.

448

Id., 166-167.

Id., 167.

451

452

453Id

117.

117-118.

Id., 118-119.

94

445
33 U.S.C.A. 551601-1608 �986!; the rules are found

following 51602.



455
In re Gulf & Midlands Bar e Line 1nc., 509 F.2d 713 {5th

Cir. 1975!.

456
BASF W andotte Cor . v. Tu Leander Jr., 590 F.2d 96

�th Cir. 1979!.

457
33 U.S.C.A. 52104 b!�!, of the NFEA, requires that

location be specified in the permit.

458
33 U.S.C.A. $2104 c!�! .

459

460
33 U.S.C.A. 52104 c! �! .

461
33 U.S.C.A. $2104 c!�!. Section 2104 c!�! states that

"[a] person to whom a permit is issued in accordance with
subsection  a! and any insurer of that person shall be liable,
to the extent determined under applicable law, for damages to
which paragraph �! does not apply." This language is
obviously an attempt to insure that a reef permittee is not
given a complete immunity from suits for negligence in conduct
not required by the permit, but it might also have the effect,
coupled with the language of  c!�!, of making the permittee
liable for doing something that is intended to make the reef
safer, but is not required by the permit.

462
General Permit for SAJ-50 for Artificial Fishing Reefs

and Fishing Attractors, General Condition g. See Appendix.

463
33 U.S.C.A. 52104 c!�!.

464 Presser, ~su ra at 409, 656-658.

465 ee, e.cC., Parden v. Terminal Railroad of Alabama State
D k D t , 311 F.2d 727, rev'd on other grounds, 377 U.S. 184
�963!  state operating railroad did not waive 11th Amendment
immunity!; Edelman v. Jordan, 415 U.S. 651 �974! {state
participation in aid. program did not waive immunity!; Adams v.
Harris Count Texas, 316 F.Supp. 938  D.C.Tex. 1970!, rev'd on
other grounds, 452 F.2d 994, cert. den. 406 U.S. 968  county by
building bridge across navigable waters waived 11th Amendment
immunity!. The rule appears to be that Congress must expressly
provide that a state will waive its immunity before
participation in a federally regulated program will be
considered a waiver. See, Intracoastal Trans ortation Inc. v.
Decatur Count , Geor ia, 482 F.2d 361 �th Cir. 1973!.

466 Pruitt v. Cit ' of Rosedale, 421 So.2d 1046  Kiss. 1982!

467 See, Chapter 495, Laws of 1984; Chapter 474, Laws of
1985.

468 Niss. Code 1972 511-46-3  Supp. 1985!.
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469
See, State Hi hwa Comm'n v. Guile , 145 So. 351  Miss.

1933! .

470
Tucker v. Cit of Okalona, 227 So.2d 475  Miss. 1969!.

Id., 476.

472
Nathaniel v. Cit of Moss Point, 385 So.2d 599  Miss.

1980! .

473
Alabama Constitution, Art. I $14.

474
Druid Cit Hos ital Bd. v. E erson, 398 So.2d 696  Ala.

1979! .

475
Jefferson Count Pharmaceutical Ass'n v. Abbott

Laboratories, 5 F.2d 2 5th Car. 1 fe era law!;
Gunther v. Beasle , 414 So.2d 41  Ala. 1982!.

476 Ala. Code 1975 511-47-190 �983!.
477

See, Ott v. Everett, 420 So.2d 258  Ala. 1982!; Rich v.
Cit of Mobile, 410 So.2d 385  Ala. 1982!.

478
Jackson v. Cit of Florence, 320 So.2d 68  Ala. 1975!.

479
Ala. Code 1975 511-93-2 �983!.

480 See, Rich, ~su ta at 477.

481
Tutwiler Dru Co. v. Cit of Birmin ham, 418 So.2d 102

 Ala. 1982! .

482 Fla. Stat. 5768.28  Supp. 1985!.

Id. 5768.28�!.

484
See, Trianon Park Condomxnxum Ass n Inc. v. Cit of

~ ~ I

Hialeah, 468 So.2d 912  Fla. 1985!; Avallone v. Board of Count
Com'rs of Citrus Count , 467 So.2d 826  Fla. App. 1985!.

485 See, Southwestern Insurance Co. v. Stanton, 390 So.2d 417
 Fiat App. 1980

486

487 Buford v. Horne, 300 So.2d 913  Miss. 1974!.

488 Godfre v. Vinson, 110 So. 13  Ala. 1926!.
489 Saxton v. Rose, 29 So.2d 646  Miss. 1947! .

490 d
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491
Ka lan v. Wolff, 198 So.2d 103  Fla. App. 1967!.

492
Ba tist Medical Center v. B ars, 271 So.2d. 847  Ala.

1972!; Foster 6 Crei hton Co. v. St. Paul Mercur Indem. Co.,
88 So.2d 825  Ala. 1956!.

493
See, Jacksonville Corps General Permit, General Cond.ition

g; Mobile Corps General Permit, General Condition d; see
Appendix for copies of permits.

494
33 U.S.C.A. 52104 c!�!.

Id. $2104  c! �! .

Id. 52104  c! �! .

497
Geneva Convention on the Outer Continental Shelf �958!,

Art. 5, '%l, Department. of State Bulletin, June 30, 1958, 1122.

498
Id., Art. 2, 54, 1121-1122.

499
Id., Art. 5, %5, 1122.

500
United Nations Convention on the Law of the Sea, opened

for signature December 10, 1982, U.N. Doc A/Conf. 62j'122, Part
V, Exclusive Economic Zone, Art. 56, '53. a!.

501 Id., Art. 60, %'1[1 & 2.
502

Presidential Proclamation 5030, "Exclusive Economic Zone
of the United States of America," 48 Federal Re ister 10,605, 3
C.F.R. 5 5030 �983!.

503
Telephone conversation with Rob Abbott, Supervisor of

Environmental Safety and Training, Conoco, Inc., New Orleans,
on May 27, 1986.

504

505Id

506
Telephone conversation with Ron Schmeid, Special

Assistant for Recreational Fisheries, NMFS, NOAA, St.
Petersburg, Florida, late August or early September, 1985;
exact date unknowns

507Id

508 Letter from Larry B. Simpson, Executive Director, Gulf
State Marine Fisheries Commission, dated November 26, 1984.
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Lan mire v. Sea Drillin Cor ., 610 F.2d 134". �th Cir. 1980!.
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Mora ne v. States Marine Lines !nc., 398 U.S. 375 �970! .

Nathaniel v. Cit of Moss Point, 385 So.2d 599  Miss. 1980!

Ott v. Everett, 420 So.2d 258  Ala. 1982!.

Pacific Le al Foundation v. Quarles, 440 F.Supp' 316  D.C.Cal.
1977!, aff'd 614 F.2d 225, cert. den. 449 U.S. 825

Parden v. Terminal Railroad of Alabama State Docks De t., 311
F.2d 727, rev'd on other grounds, 377 U.S. 184 �963!.

Pruitt v. Cit of Rosedale, 421 So.2d 1046  Miss. 1982!.

Rich v. Cit of Mobile, 410 So.2d 385  Ala. 1982!.

Robbins Dr Dock v. Flint, 275 U.S. 303 �927!.

Saxton v. Rose, 29 So.2d 646  Miss. 1947!.

Southwestern Insurance Co. v. Stanton, 390 So.2d 417  Fla. App.
1980! .

State Hi hwa Comm'n v. Guile , 145 So. 351  Miss. 1933! .

Sun Enter rises Ltd. v. Train, 532 F.2d 280 �nd Cir. 1976! .

Tallentire v. Offshore Lo istics Inc., 754 F.2d 1274 �th Cir.
1985!, cert. granted, U.S. , 106 S.Ct. 60 �986!.

Tennessee Valle Authorit v. Hill, 437 U.S. 153 �978!.

The Harrisbur v. Rickards, 119 U.S. 199 �886!.

Tucker v. Cit. of Okalona, 227 So.2d 475  Miss. 1969! .

Trianon Park Condominium Ass'n Inc. v. Cit of Hialeah, 468
So.2d 912  Fla. 1985!.

Tutwiler Dru Co. v. Cit of Birmin ham, 418 So.2d 102  Ala.
1982! .

U.S. v. A alachian Electric Power Co., 311 U.S. 377 �940!.

U.S. v. Florida, 425 U.S. 791 �976!.

Babel v. Tabb, 430 F.2d 199 �th Cir. 1970!, cert. den. 401
U.S. 910 �972! .
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Statutes

A. Federal

United States Constitution, Art. III, $2, cl. 3.

United States Constitution, 11th Amendment.

clean water Act, 33 U.s.C.A. 4 91 I91311-1376 �986!.

coast Guard's Functions and Powers, 14 U.s.c.A. I31l581-93 �986!.

Coastal Zone Management Act, 16 U.S.C.A. /$1451-1464 �985!.

Death on the High Seas Act, 46 U.S.C.A. 59761 et sec[. �9751.

Endangered Species Act, 16 U.S.C.A. 5/1531-1543 �985!.

Federal Employers Liability Act, 45 U.S.C.A. $651 ~et se
�972! .

Fish and Wildlife Coordination Act, 16 U.S.C.A. 5%661 ~et se
�985! .

International Regulations for Preventing Collisions at Sea, 33
U.S.C.A. 551601-1608 �986!.

Jones Act, 46 U.S.C.A. 5688  Supp. 1986!.

Limitation of Liability Act, 46 U.S.C.A. 5   9181-195 �958!.

Longshoremen's and Harbor Worker's Compensation Act, 33
U.S.C.A. 6901 ~et se . �986!.

Magnuson Fisheries Conservation and Management Act, 16 U.S.C.A.
/$1801-1882 �985! .

Marine Mammal Protection Act, 16 U.S.C.A. 551361-1407.

Marine Protection, Research and Sanctuaries Act  Ocean Dumping
Act!, 33 U.S.C.A. 551401-1445 �986!.

2:ational Fishing Enhancement Act, 33 U.S.C.A. $$?101-2106
�986! .

Outer Continental Shelf Lands Act, 43 U.S.C.A. 991331 ~et se
�986! ~

Reefs for Marine Li e Conservation Act, 16 U.S.C.A 551220-1220d
�985! .

Rivers and Harbors Act of 1899, 33 U.S.C.A. 5403 �970!.

Wreck Act, 33 U.S.C.A. 5409 �970! .
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B. Florida

Aquatic Preserve Act, Fla. Stat., Chapter 258  Supp. 1986!.

Archives, History and Records Management Act, Fla. Stat.,
%267.061  Supp. 1986!.

Coastal Cone Management Act, Fla. Stat. 5380.23  Supp. 1986! .

Governmental Liability Act, Fla. Stat. 5768.28  Supp. 1985!.

State Submerged Lands Act, Fla. Stat., Chapter 253  Supp.
1986! .

Warren S. Henderson Wetlands Protection Act, Fla. Stat.
�!  !�03.91-403.929 �986!.

Water Quality Act, Fla. Stat., Chapter 403 �986! .

C. Alabama

Alabama Constitution, Art. I, 514.

Environmental Management Act, Ala. Code 1975 5 22-22A-1 ~et se
�983! .

Liability for Negligence of Agents, Ala. Code 1975 511-47-190
�983! .

Tort Claims and Judgments against Local Governmental Entities,
Ala. Code 1975 511-93-2 �983! .

D. Mississippi

Air and Water Pollution Control Law, Miss. Code 1972 $549-17-1
~et se .  Supp. 1985! .

Coastal Wetlands Protection Law, Miss. Code 1972 5549-27-1
49-27-69  Supp. 1985!.

Immunity of State and Political Subdivisions from Liability and
Suit for Torts and Torts of Employees, Miss. Code 1972
9911-46-1 ~et se .  Supp. 1985! .

Marine Resources Council, Miss. Code 1972 5557-15-1 ~et se
 Supp' 1985!.

Treaties

1958 Geneva Convention on the Outer Continental Shelf,
Department of State Bulletin, June 30, 1958, p. 1122.
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United Nations Convention on the Law of the Sea, opened for
signature December 10, 1982, U.N. Doc A/Conf. 62/122, Part
V, Exclusive Economic Zone.

A. Federal

Aids to Navigation on Artificial Islands and Fixed Structures,
33 C.F.R., Part 67 �985!.

Criteria for Issuance of Permits to Aquaculture Projects, 40
C.F.R., Part 125, Subpart B �985!.

Endangered and Threatened Wildlife and Plants, 50 C.F.R., Part
17, Subpart J �985!.

Enforcement, Supervision and Inspection, 33 C.F.R., Part 326
�985! ~

EPA Administered Permit Programs: The National Pollutant
Discharge Elimination System, 40 C.F.R., Part. 122 �985!.

General Regulatory Policies, 33 C.F.R., Part 320 �985!.

Gulf of Mexico Minerals Management Service OCS Order No. 3.

Ocean Dumping - General, 33 C.F.R., Subchapter H, Parts 220-229
�985! .

Oil and Gas and Sulphur Operations in the Outer Continental
Shelf, 30 C.F.R ~ , Part 250 �985!.

Permits for Discharges o Dredged or Fill Material into Waters
of the United States, 33 C.F.R, Part 323 �985!.

Permits for Structures or Work in or AffectinG Navigable Waters
of the United States, 33 C.F.R., Part 322 �985!.

Private Aids to Navigation, 33 C.F.R., Part 66.01 �985! .

Processing of Department of Army Permits, 33 C.F.R., Part 325
�985! ~

Proposed Rule for Regulatory Program of the Corps of Engineers,
50 Federal Re ister 30479  July 26, 1985!.

Public Hearings, 33 C.F.R., Part 327 �985!.

Section 404 b! �! Guidelines for Specification of Disposal
Sites for Dredged or Fill Material , 40 C.F.R., Part 230
�985! .
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Section 404  c! Procedures, 40 C.F.R., Part 231 �985! .

State Aids to Navigation, 33 C.F.R., Part 66.05 �985! .

BE Florida

The Florida Coastal Management Program  January, 1981!, with
Appendices of Statutes and Regulations �984!.

Florida Department of Environmental Regulation Permit
Regulations, Fla. Admin. Code, Chapter 17-4 �984!.

C. Alabama

Alabama Coastal Program �984!.

Alabama Water Quality Program {1984!.

D. Mississippi

Mississippi Coastal Program  October, 1983!.

Treatises and Mono ra hs

Christian, Permittin Procedures for Artificial Reefs  Sports
Fishing Institute, 1984!.

Environmental Im act Statement and Fisher Mana ement Plan for

the Reef Fish Resources of the Gulf of Mexico  Florida Sea
Grant College, 1981!.

Prosser, The Law of Torts  St. Paul, 1971!.

Stone  ed.!, National Artificial Reef Plan, NOAA Technical
Memorandum NMFS OF-6, National Marine Fisheries Service,
National Oceanic and Atmospheric Administration, U.S.
Department. o f Commerce �985! .

Articles

Amson, "The Regulatory Policies of the United States
Environmental Protection Agency Concerning the
Construction of Artificial Reefs," Proceedin s of an
International Conference on Artificial Reefs  Houston,
1974! .

Burgess, "Role of the Coast Guard in Artificial Reefs,"
Proceedin s of an International Conference on Artificial
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Reefs  Houston, 1974!.

Goode, "Regulating Artificial Reefs," in D'Itri  ed.!,
Artificial Reefs Marine and Freshwater A lications
�985! ~

Gordon, "Artificial Reefs and the FCMA," Artificial Reefs:
Conference Proceedin s  Florida Sea Grant College, 1981! .

Houck, "Judicial Review under the Fish and Wildlife
Coordination Act: A Plaintiff' Guide to Litigation," 11
Envtl. L. Re . 50043  July, 1981! .

Musselman and. West, "Historic Shipwrecks: A Coastal Zone
Management Issue," The Coastal Societ Bulletin, vol. 8,
no. 4 �985!, p. 10.

Shutler, "A Review of the Army Corps of Engineers Regulations
in U.S. Waters and an Assessment of Recent Regulatory
Changes," The Coastal Societ Bulletin, vol. 8, no. 3, p.
13 �985! .

Personal Communications

A. Te'ephone Conversations

Abbott, Rob, Supervisor, Environmental Safety and Training,
Conoco, Inc., New Orleans, Louisiana, May 27, 1986.

Arendale, Frank, Field Monitoring Branch, Regulatory Division,
Corps of Engineers, Jacksonville, Florida, District, July
24, 1985.

Carlton, John, Mobile Field Office, Alabama Department of
Environmental Management, May 19, 1986.

Fancher, Dick, Pensacola District Office, Florida Department of
Environmental Regulation, May 16, 1986.

Findley, Davis, Dr., Corps of Engineers, Mobile, Alabama,
District, August 1, 1985.

Gane, Brad, Mobile Field Office, Alabama Department of
Environmental Management, May 19, 1986.

Gil', Joe, Chief, Wetlands Division, Bureau of Marine
Resources, Mississippi Department of Wildlife
Conservation, May 23, 1986.

Goode, Bernie, Corps of Engineers, Washington, D.C., July 24,
1985.
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Green, Bob, Environmental Protection Agency Regional Office,
Atlanta, Georgia, July 25, 1985.

Mitchell, Jerry, Chief, Coastal Program Division, Bureau of
Marine Resources, Mississippi Department of Wildlife
Conservation, May 23, 1986.

Radford, Susan, Pensacola District Office, Florida Department
of Natural Resources, May 16, 1986.

Rogers, Reginald, Ocean Dumping Coordinator, EPA Regional
Office, Atlanta, Georgia, July 25, 1985.

Schmeid, Ron, Special Assistant for Recreational Fisheries,
National Marine Fisheries Services, National Oceanic and
Atmospheric Administration, St. Petersburg, Florida, date
unknown, circa late summer, 1985.

Shell, Dick, Alabama Department of Environmental Management,
Montgomery, Alabama, May 19, 1986.

Stone, Richard, National Marine Fisheries Service, Washington,
D.C., May 29, 1986.

Swingle, Hugh, Marine Resources Division, Alabama Department of
Conservation and Natural Resources, Nay 19, 1986.

Vanderlinden, CPO, New Orleans  Eighth District! Coast Guard
Office, August 2, 1985.

BE Letters  not to author personally!

Eissler, V.C., Vice-President, North American Production,
Conoco, Inc., dated December 12, 1984, to David A.
Schuenke, Minerals Management Service.

O' Neill, Hugh, Representative for Ocean Policy Affairs, Office
of the Secretary of Defense/The Joint, Chiefs of Staff,
dated January 11, 1985, to David A. Schuenke, Minerals
Nanagement Service.

Simpson, Larry B., Executive Director, Gulf State Marine
Fisheries Commission, dated November 26, 1984, to David A.
Schuenke, Ninerals Management Service.

Wasicek, J.J., Manager Regulatory Compliance, Union Oil Company
of California, dated December 10, 1984, to David A.
Schuenke, Minerals Nanagement Service.
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Other

A. Federal Register

Advanced Notice of Proposed Rulemaking, Oil and Gas and Su].phur
Operations in the Outer Continental Shelf, 49 Federal
~eceister 44929  November 13, 1984!,

Final Regulations for Controlling Certain Activities in Waters
of the United States, 49 Federal Re ister 39478  October
5, 1984!.

Proposed Rule to Amend Permit Regulations for Controlling
Certain Activities in Waters of the United States, 48
Federal Re ister 21466  May 12, 1983!.

B. Permit Forms

Jacksonville District, Corps of Engineers, General Permit for
SAJ-50 for Artificial Fishing Reefs and Fish Attractors,
April 11, 1984.

Mobile District, Corps of Engineers, Department of the Army
Regional Permits for Minor Structures and Activities
Within the State of Alabama, May 16, 1983.

Mobile District, Corps of Engineers, Department of the Army
Regional Permits for Minor Structures and Activities
Within the State of Mississippi, December 1, 1982.

State of Fl.orida Joint Application for Permit � Dredge/Fill
Structures.

C. Legislative History

Clean Water Act of 1977, S. Rep. No. 370, 95th Congress, 1st
Session �977!; H.R. Conf. Rep. No. 830, 95th Congress,
1st Session �977!.

Federal Water Pollution Control Act Amendments of 1972, S. Rep.
No. 414, 92nd Congress, 1st Session �971!; S. Conf. Rep.
No. 1236, 92nd Congress, 2nd Session �972!.

National Fishing Enhancement Act of 1984, H.R. Report No. 819,
98th Congress, 2nd Session �984!.

D. Miscellaneous

Quick Reference Navigation Rules  Seaport Marine, 3rd ed'� ,
1983! .

Memorandum of Understanding between the Florida Department of
Natural Resources, the Florida Department of Veteran and
Community Affairs, and the Florida Department of
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Environmental Regulation Relative to the Coastal
Management Program, dated July 29, 1981.

Memorandum of Understanding between the Secretary of the
Interior and the Secretary of the Army, dated July 13,
1967.

Presidential Proclamation 5030, "Exclusive Economic Zone of the
United States of America," 48 Federal Re ister 10,605, 3
C.F.R. 55030 �983!.

Reorganization Plan No. 4 of 1970, 5 U.S.C.A., Appendix I
 Supp. 1985!, pp. 85-88.

107



APPENDICES

JACKSONVILLE CORPS DISTRICT
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DEPARTMENT OF THE ARMY
JACKSOI4VII LE QISTRICT, OORP5 OP KNGINKKR5

P. O. 50 X 4570
JACK5ONVILLE. PLORIOA 322$2

Seneral Permit For SAJ-50 for
Artificial Fi shin Reefs and Fish Attractors

Upon recommendation of the Chief of Engineers, pursuant to Section 10 .of the
Rivers and Harbors Act of March 3, 1899, �3 U.S.C. 403! and Section 404 of
the Clean Water Act of 1977  86 Stat. 816 FL 92-500!, general authority is
hereby given to construct and maintain artificial reefs and freshwater fish
attractors in the waters of the State of Florida, the Commonwealth of Puerto
Rico, and the U.S. Territory of the Virgin Islands subject to the following
conditions:

SPEC I AL COND I Tl ONS:

1. Suitable plans and drawings  8 1/2 inches by 11 inches! shall be pro-
vided to the Corps of Engineers which specify with particularity the
f ol 1 owing:

Site location expressed in both latitude/longitude and Loran C
coordinates. Site plans with vicinity maps are acceptable for
freshwater fish attractors.

Water depth IIeasured in feet fram mean sea level  msl! or ordi-
nary high waterline  ohwl! as appropriate.

Proximity to shi ppi ng lanes and general navigation channels .

Types, quantities and onsite orientation of materials to be used
for reefs or attractor construction.

Description of site conditions as evidenced by mari ne survey or
i nspection performed by qualified party .

Anchoring methods for surface and/or midwater fi sh attracting
devices.

2. All material to be placed on the reef s! or fish attractor s! is to be
selected to avoid/minimize movement of reef mat'erials caused by sea con-
ditions or currents and is to be clean and free of asphalt, creosote,
petroleum, other hydrocarbons, toxic residues, loose, free floating
material, or other deleterious substances. Such materials may be inspected
by the Corps or their designee pri or to placement .

3 . The permi ttee shall mai ntain a minimum vertical clearance above the reef
that is no less than that shown in the drawings attached to, and made a part
of, the authorization granted.
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4. No artificial reefs or fish attractors shall be authorized by this
permit which would, in the opinion of the Corps of Engineers, constitute a
hazard to/from shipping interests, general navigation, and/or military
rest ri cted zones.

5. No authorization is granted by this permit for the construction of arti-
ficial reefs or fish attractors in established shrimp, fish and shellfish
trawling areas, unless, in the opinion of the Corps of Engineers such
construction woul d not constitute a hazard to those trawling activities .

6. No authorization shall be given unless and until all necessary local,
State, or other Federal agency authorizations are granted.

Marking of the reef or fish attractor, when applicable, shall be in
accordance with U.S. Coast Guard requirements as evidenced by a letter from
the U.S. Coast Guard which shall be attached to the application.

B. No authorization is granted by this permit for the construction of arti-
ficial reefs within one nautical mile of the Fort Jefferson National Monu-
ment, Looe Key National Marine Sanctuary, Key Largo Coral Reef National
Marine Sanctuary, Biscayne National Park, Pennekamp State Park, Buck Island
Reef, the Florida Middle Grounds Lthat area bounded by a line beginning at
Point A  latitude 28'42.5' N., longitude 84'24.8' W.!, proceeding due east
for approximately 7.4 nautical miles to Point B  latitude 28'42.5' N.,
longitude 84 16.3' W.!; then proceeding in a southeasterly direction for
approximately 34.6 nautical miles to Point C  latitude 2B ll' N., longitude
84'00' W.!; then proceeding due west f' or approximately 7 nautical miles to
Point 0  latitude 28 11' N., longitude 84'07' W.!; then proceeding in a
northwesterly direction for approximately 22.3 nautical miles to Point E
 latitude 28'26.6' N., longitude 84'24.8' W.!; then proceeding due north for
15.8 nautical miles to origin at Point A], the Oculina Bank [that area on
the East Coast of Florida bounded by latitude 27'30' N. to latitude 27'53' N.
and longitude 79'56' W. to longitude 80'00' W.!, national historic sites, or
other Federal or State parks, preserves, marine sanctuarys, and wildlife
management areas.

9. No authorization is granted by this permit for the construction of arti-
ficial reefs/tish attractors on significant submerged beds of sea grasses,
freshwater grasses, or macroalgae, coral reefs, live bottom  areas support-
ingg dense growth af sponges, sea fans, soft corals, and other sessile
microinvertebrates generally associated with rock outcrops!, oyster reefs,
scallop beds or clam beds'

10. Following expiration of the initial construction authorization, addi-
tional material may be placed on the site for an indefinite period for reha-
bilitative or reef enlargement purposes subject to the approval of necessary
plans and materials by the Corps of Engineers.

ll. No work shall be performed until after notification of the owner or
operator of any marked utilities in the area of the structures.
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12, If the issuance of authorization under this permit is found or
suspected of affecting the continued existence of an endangered species, the
activity will not be authorized by this general permit, and an individual
permit will be required.

13 . The District Engineer reserves the right to requi re that any request
for authori zation under this general permit be processed as an individual
pe rmi t.

14. Copies of authorized plans shall be furni shed by the Corps of Engineers
to:

the Director, Defense Mapping Agency;

appropriate Environmental Protection Agency and U.S. Fish and
and Wildlife Service offices;

the Director, National Ocean Survey  NOAA!;

the Director, National Marine Fisheries Service, Washington,
D.C., and Southeast Region;

the U.S. Coast Guard;

affected State agencies of the State of Florida, Commonwealth
of Puerto Rico, and the U .S. Territory of the Virgin Islands;

appropriate fi sheri es management councils   South Atlantic, Gulf,
and Caribbean, etc.!; and

other concerned fishi ng interests� .

15. The General Conditions attached hereto are made a part of this permit
 Inclosure I!.

BY AUTHORITY OF THE SECRETARY OF THE ARMY:

I Inc 1
As stated Colonel, Corps of Engineers

District Engineer



DEPARTMENT OF THE ARMY
JACKSON VILLE DISTRICT, CORPS OF EkG IHEERS

P. O. eOX ee7O
JACKSOHVILi E. FLORIIOA 32232

SAJRD

GENERAL PERMIT

GENERAL CONDIT!ONS

a. That all activities identified and authorized herein shall be con-
sistent with the terms and conditions of this permit; and that any activi-
tiess not specifically identifi ed and authori zed herein shall constitute a
violation of the terms and conditions of this permit which may result in the
modification, suspension or revocati on of this permit, in whole or in part,
as set forth more specifically in General Condition j hereto, and in the
i nstitution of such legal proceedings as the Onited States Government may
consider appropri ate, whether or not this permit has been previously
modified, suspended, or revoked in whole or in part ~

b. That all activities authorized herein shall, if they involve a
discharge or deposit into navigable waters or ocean waters, be at all times
consi stent wi th applicable water quality standards, effluent limitations and
standards of performance, prohibitions, and pretreatment standards
established pursuant to Sections 301, 302, 306, and 307 of the Federal Water
Pollution Control Act of 1972  P.L. 92-500; 86 Stat. 816!, or pursuant to
applicable State and local law.

c. That when the activity authorized herein involves a discharge or
deposit of dredged or fill material into navigable waters, the authorized
activity shall, if applicable water quality standards are revised or
modified during the term of this permit, be modified if necessary, to con-
form with such revised or mod~fied water quality standards within 6 months
of the effective date of any revision or modification of water quality stan-
dards, or as directed by an implementation plan contained in such revised or
modified standards, or within such longer period of time as the District
Engineer, in consultation with the Regional Administrator of the
Environmental Protection Agency, may determine to be reasonable under the
circumstances.

d . That the permittee agrees to make every reasonable effort to prose-
cute the construction or work authorized herein in a manner so as to mi ni-
mize any adverse impact of the construction or work on fish, wildlife, and
natural environmental values .

e . That the permittee s! agree to prosecute the construction or work
authorized herein in a manner so as to minimize any degradation af water
qual ity ~

f. That the permittee shall permit the District Engineer or his
authorized representative s! or designee s! to make periodic inspections at
any time deemed necessary in order to assure that the activity being per-
formed under authority of this permit is in accordance with the terms and
conditions prescribed herein.

Incl 1
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SAJRD
GENERAL PERNIT

g. That the permittee shall maintain the structure or work authorized
herein in good condition and in accordance with the plans and drawings that
are approved..

h . That this permit does not convey any property rights, either in real
estate or material, or any exc'lusive privileges; and that it does not
authorize any injury to property or invas1on of rights or any infringement
of Federal, State, or local laws or regulations, nor does it obviate the
requirement to obtain State or local assent required by law for the activity
authorized herein.

i . That this permit does not authorize the interference with any
existing or proposed Federal project and that the permittee shall not be
entitled to compensation for damage or injury to the structures or work
authorized herein which may be caused by or result from existing or future
operations undertaken by the United States in the public interest .

j . That th1s permit may be either modified, suspended, or revoked in
whole or in part if the Secretary of the Army or his authorized represen-
tative determines that there has been a violation of any of the terms or
conditions of this permit or that such action would otherwise be in the
public interest.

k. That in issuing approval to perform work under this permit the
Government has relied on the information and data which the permittee has
provided in connection with his application. If, subsequent to the issuance
of approval, such information and data prove to be false, incomplete, or
inaccurate, this permit may be mod1fied, suspended, or revoked, in whole or
in part and/or the Government may, 1n addition, institute appropriate legal
proceed1 ngs.

1. That any modification, suspension, or revocation of this permit
shall not be the basis for any claim for damages against the United States.

m. That no attempt shal 1 be made by the permittee to prevent the full
and free use by the public of all navigable waters at or adjacent to the
activity author ized by this permit.

n. That if the display of 11ghts and signals on any structure or work
authorized herein is not otherwise provided for by law, such lights and
signals as may be prescribed by the United States Coast Guard shall be
installed and maintained by and at the expense of the permittee.

o . That this permit does not authorize or approve the constructio~ of
particular structur es, the author1zati on or approval of whi ch may require
authorization by the Congress or other agenc1es of the Federal Government .
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SAJRD
GENERAL PERMIT

p. That if and when the permittee desires to abandon the activity
authorized herein, unless such abandonment is part of a transfer procedure
by whi ch the. permittee is transferring his interests herein to a thi rd party
pursuant to General Condition s hereof, he must restore the area to a con-
dition satisfactory to the District Engineer.

q . That i f the recording of this permit is possible under applicable
State or local law, the permittee shall take such action as may be necessary
to record this permit with the Registrar of Deeds or other appropriate offi-
cial charged wi th the responsibility for mai ntai ni ng records of title to and
interests in real property .

r. That there shall be no unreasonable interference with navigation by
the existence or use of the activity authori zed herein .

s . That authori zati on under this permit may not be transferred to a
third party without prior written notice to the District Engineer by the
transferee's written agreement to comp]y with al 1 terms and conditions of
this permit. In addition, if the permittee transfers the interests
authorized herein by conveyance of' realty, the deed shal 1 reference this
permit and the terms and conditions specified herein and this permit shall
be recorded along with the deed with the Registrar of Deeds or other
appropriate official if law permits.

t. The term "permittee" means the party or parties authorized by the
District Engineer to accomplish work under this general permit.
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MOBILE CORPS DISTRICT

GENERAL PERMIT FOR ALABAMA
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DEPARTMENT OF THE ARMy
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SAMOP-S

PUBLIC NOTICE NOS. ALG02 � ALG19
16 Nay 1983

JOINT PUBLIC NOTICE

US ARMY CORPS OF ENGINEERS

AND

STATE OF ALASAMA

DEPARTMENT OF ENVIRONMENTAL MANAGEMENT

The Mobile District Corps of Engineers has requested water quality certifica-
tionn and coastal management consistency from the ADEM for a period of five
years for the activities as described in this public notice. As a result of
the ADEM's requirement under law, the ADEM hereby informs the public of its
intent to grant the requested certification and consistency determination for
those activities as described in this notice of authorization. Following the
30-day advertisement period provided by this notice, the certification and
consistency determination as described below can be presumed to be valid,
provided there is no significant comment relating to the certification or
consistency determination as a result of the notice.

You are requested to communicate the information contained in this notice to
any other parties whom you deem Likely to have interest in the matter.

bF.PARTMENT OF THF.' ARMY

REGIONAL PERMITS FOR

MINOR STRUCTURES AND ACTIVITIES WITHIN THE STATF. OF ALABAMA

IIpun completion of this 30-day notice and upon recommendation of the Chief of
I?ngineers, pursuant to Sect ion lO of the River and Harbor Act of 1899 �3 USC
403!, and Section 404 of the Clean Water Act of l977 �3 USC 1344!, authoriza-
I ione may be issued by the Mobile District US Armv Corps of Engineers for the
herein-identified minor structures and activities in waters of the United
States within the State of Alabama under the following Regional Permits:
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Action pertinent to water quality certification and coastal management
consistency is required by Section 401 a! L! of the Clean Water Act, 33 U.S.C.
5125L, et ~se ., and the Alabama Coastal Ares Management Program. We hereby
issue official certification that the proposed activities will comply with
appropriate postions of Sections 301, 302, 306, and 307 of the Clean Water Act
and that the project has been found to be consistent with the Alabama Coastal
Management Program conditioned upon continued compliance with the management
programs



ALC02 - Construction of boatsli s. This must involve dredging lees than
300 cubic yards of material from below the mean high tide or the ordinary high
water mark. The depth of the boats lip must be no greater than the depth of
the water leading to the slip and must not extend more than fifty feet
landward of the preconstruction mean high tide or the ordinary high water
mark. Dredged material shall not be placed in adjacent waters or wetlands.
The dredged material must be deposited in an upland area and properly confined
in such a manner that the sediment will not reenter the waterway or interfere
with natural drainage.

AJC03 - Maintenance dred ing of existin boatslips. This must involve the
maintenance dredging of less than 500 cubic yards of material. The depth
shall he no greater than the design depths and the depth of the ~aters leading
to the area to be maintained. The dredged material must not be placed in
adjacent waters or wetlands. The dredged material shall be deposited in an
upland area and properly con.fined in such s manner that the sediment will not
reenter. the waterway or interfere with natural drainage.

ALGOL � Maintenance dredging of existin canals. This must involve the
dredging of less then 500 cubic yards of material. The depth shall be no
greater than the design depths and the depth of the waters leading to the area
to be maintained. The dredged material shall not be placed in ad jacent waters
or wet 1.ands. The dredged material shall be deposited in an upland area and
and properly confined in such a manner that the sediment will not reenter the
waterway or interfere with natural drainage. All work must be performed
within that portion of the waterway  canal! fronting the applicant'8
property.

ALG05 - Maintenance dredging of existing docking or berthing areas. This
must involve the dredging of less than 500 cubic yards of material, The depth
shall be no greater than the design depths and the depth of the waters leading
to the area to be maintained. The dredged material shall not be placed in
adjacent waters or wetlands. The dredged material shall be deposited in an
upland area and properly confined in such a manner that the sediment will not
reenter the waterway or interfere with natural drainage. The activity must be
a single and complete project. "Piecemeal ~Dredgin " activities are
speci.f ically excluded fram this authorization.

ALCA6 � Maintenance dredging of existing navigation channels. This must
involve the dredging of less than 500 cubic. yards of material. The depth
shall be no greater than the design depths and the depth of the waters leading
to the ere« to be maintained. The <dredged material shall not be placed in
ad jscent. waters or wet lands. The dredged material shall be deposited in an
upIs<id area and properly confined in such a manner that the sediment will rot
reenter the waterway or interfere with natural drainage. The activity must b

single and co«<piete pro ject. "Piecemeal Dredgingu act ivit ies are speci-
  ical lv exc luded from this auth<>rizat ion.

ALG07 � Gonstruction snd/or meintensnce af pier«, wharfs, and their normal
appurtenances such as stairwa s and wslkwsvs. Fueling facilities snd toilets
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au thor i sat ion.

ALG08 � Construction and/or maintenance of boat shelters, asebos hoists
and shelters. Fueling facilities, toilets, and permanent living quarters over

authorisation.

ALG09 - Construction and maintenance of boat ram s. This must involve the
excavation and or discharge of less than 100 cubic yards of material below
the mean high tide or the ordinary hi.gh water mark. Dredged material must be
deposited on a nonwetland  upland! site and properly confined.

ALG10 � Construction and maintenance of marinewa s. This must involve the
excavation and or discharge of less than 100 cubic yards of material below
mean high tide or the mean high water. Dredged material must be deposited on
a nonwetland  upland! site and properly confined.

ALGll - Mooring pilings and dol hins. The permanent mooring of houseboats

Al,G12 � Permanent mooring anchors.

ALG13 � Fish havens and similar fish attractor and mariculture
 a uaculture activities. The application must include provisions of marking
according to current Coast Guard regulations.

ALGL4 � KnstalLation of o ster reefs. Oyster reefs must be installed in
accordance with US Coast Guard regulations.

ALGL5 � Submer ed cables. Cables must be buried below the natural ground
elevation. Excavated trenches shall be backfilled after instal.lation.

Disturbed soil surfaces must be restored to pre-existing contours. Disturbed
wetland areas shall be revegetated with naturalLy occurring species if the
areas have not revegetated within one year after completion of the project.
Any excess material, beyond that needed to restore the bottom contours to
their preconstruction status, must be removed to an upland area and properly
confined. Such cables must meet established navigation safety requirements of
the IJS Army Corps of Fngineere and the US Coast Guard.

ALGL6 � Suhmerged pipelines. Pipelines must be buried below the natural
ground elevation. Fxcavated trenches shall be backfij.led after installation.
Disturbed soil surfaces must be restorers to pre-existing contours. Disturbed
wet land areas wi l l he revegetated wi th natural ly occurring species if the
areas have not reveget.ateI within one year after completion of the project.
Any excess materials beyond that needed to restore the bottom contours to
their pre-construction status must be removed to an upLand area snd properly
confined. Requests for hydrocarbon transmission pipelines will be coordinated
with the Alabama Department of Environmental Management by the Mobile District
for consistency with the Alabama Coastal 7one Management Program and/or
compliance with State water quality standards. Such coordination will provide
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for a maximum 15-day review period which will begin upon receipt of a request
'by the ADEN. Upon c lose of the 15&ay period, concur rence wi 11 be presuiaed
unless comment and/or objection is received from the ADEN which could possibly
necessitate subjection to an individual permit procedure and a full public
interest review. Such pipelines must meet established navigation safety
requirements of the US Army Corps of Engineers and the US Coast Guard.

ALG17 - Aerial. transmission lines. Fill placed incidental to the con-
struction of footings for support structure is authorized under this Regional
Permit, Navigation clearances, as designated by the Corps of Engineers, and
clearances established by the National Electric Safety Code, must be
maintained. Disturbed wetland areas shall be revegetated with naturally
occurring species if the areas have not revegetated within one year after
completion of the project. Any excess materials beyond that needed to restore
the bottom contours to their preconstruction status must be removed to an
upland area and properly confined.

ALG18 � Discharge structures in navigable waters of the United States.
NPDES permits must be submitted with the application.

ALGI9 � Intake structures in the navigable waters of the United States. A
let ter of concurrence from local and or State water management agency must be
submitted with the application.

CONDITIONS

I. SPECIAL CONDITIONS: The above-described structures and activities may be
authorized under these Regional Permits subject to the following conditions.

a, Structures and activities that may be hazardous to navigation, or msy
produce adverse effects on the chemical, physical, or biological integrity of
the water bodies such as dredging or filling of wetland areas, cannot be
authorized under these Regional Permi ts. Activities that involve the
disturbance of oyst'er beds and/or fishing reefs cannot be authorized under
these Regional Permits. The term "wetland" means those areas that are
inundated or saturated by surface or ground water at a frequency and duration
suf ficient ta support, and that under normal circumstances do suppor't a
preva Lance of veget.ation typically adapted for life in saturated soil
conditions. Wetlands general lv include swamps, marshes, bogs, and similar
areas. Such areas serve i~portent purposes relating to water quality, fish
and wild l ife, recreation, snd other elements in the general public interest.
As environmentally vital areas, they constitute a productive and valuahle
public resource, the unnecessary alteration or destruction of which are
contrary to the puhl ic interest.

b. The sppl ic ant must submit sat is fac tory plans and is advised that all
SLate and local permits must be obtained. Concurrence from local, State,
and/or Federal water resource management authorities, where applicable, must
be submit ted with the app 1 ication.
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c. Conformance with description and quantities contained herein does not
necessarily guarantee consideration and/or subsequent authorization under
these Regional Permits.

d. These Regional. Permits will be valid for a five-year period or until
suspended or revoked. They may be suspended or revoked, in whole or in part,
if it is determined that the cursulative effects of any activities pursuant to
them adversely affect water quality, navigation, or other public interest
factors. Such suspension shall. be effective upon issuance of a public notice,
which shall indicate the date and reason for the suspension. Reviews will be
conducted periodically to determine if continuation of these permits are in
the overall public interest. Within five years from the date of this public
notice these permits will be readvertised via public notice as part of the
public interest review. Individual authorization issued under these General
Permits will be valid for a 3-year period.

e. Authorizations vill not be issued under these Regional. Permits which
will adversely impact threatened or endangered species, or their critical
habitat .

f. Authorizations will not be issued under these Regional Permits which
vill impact, affect, or otherwise degrade cultural resources such as archaeo-
logical, scientific, prehistoric, or historic sites or data. If, during
construction of an authorized activity such resources are discovered, all work
will be halted immediately and the District Of fice notified.

g, Authorizations will not be issued under these Regional Permits for
activities located in State or National Wild end Scenic streams, rivers, or
components thereof.

h. Authorizations will be suspended if State ~ster qual.ity standards are
not met.

i. If the proposed activity is located on one of the following Corps of
Fngineers Lakes, the plans must be reviewed and approved, snd may be issued by
the Resource Manager in lieu of the Mobile District Of fice. The Resource
Manager will furnish a monthlv listing of sll such author izations to the
Regulatory Branch, Mobile Distr ict Of fice.

Clsiborne 1.ske, Wi l. l.iam "Bi 1 1" flannelly Reservoir, and R.. B. "Bob"
Woodruff Lake:

Alabama River Lakes
ttS Army Corps of Fngineers
Resource Manager

Route 1, Box 43-lh
Camden, AL 36726

Al iceville Lock and 0am:

IJS Army Corps of Engineers
Route 2, Box 332B
Carro 1 iten, AL 35447
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Coffeeville Lake, Warrior Lake, Demopolis Lake, and Holt Lake:
Slack Warrior and Tombigbee Lakes
US Army Corps of Engineers
Resource Manager's Office
P.O. Box 520

Demopolis, AL 36732

Lake Seminole:
US Army Corps of Engineers
Resource Manager's Office
P.O. Box 96

Chattahoochee, FL 32324

Walter F. George Lake and George W. Andrews Lake:
US Army Corps of Engineers
Resource Manager's Office
P.O. Sox 281

Fort Gaines, GA 31751

West Point Lake:

US Army Corps of Engineers
Resource Manager's Office
P.O. Sox 574

West Point, GA 3l833

I I. GFNKRAL CONDITIONS: In addi tion to Special Conditions "a" through "i"
above, the following general conditions vill apply;

a. Any dredging or filling act ivities not specifically ident ified and
authorized under these Regional Permits constitute a violation of the terms
and conditions. Such activities may result in the modification, suspension,
or revocation of the individual authorizations, and such legal proceedings as
the United States Government may consider appropriate.

b. All activities authorized under these permits, involving a discharge
or deposit into navigable or ocean waters, or ground waters, vill at all times
be consistent vith applicable State water quality standards, effluent
1 imitations, and standards of performance established in the Clean Water Act
of 1977.

c. The permittee shall aLLow the District Fngineer or his authorized
represent.ative s! or designee s! to make periodic inspections at any time
deemed necessary in order to assure that the activities being performed under
authority of these permits are in accnrdance with the terms and conditions
prese r ibed herein.

The permittee shai L ma inta in the structure or work authorized herein
in good condition and in accordance with the plans and drawings attached to
the ind iv idua I author i zat ion,
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e. These permits and subsequent auLhorizet iona convey no property rights,
either real or personal, or any exclusive privileges, and it does not author-
ize any injury to property or invasion of rights or any infringement of
Federal, State, or local laws or regulations, nor does it obviate the require-
ment to obtain State or local assent required by law for the activities
authorized herein.

f. These permits do not authorize the interference with any existing or
proposed Federal project and the permittee is not entitled to compensation for
damage or injury to the structures or work authorized herein which may be
caused by or result from existing or future operations undertaken by the
United States in the public interest.

g. In issuing an authorization under these permits, the Government rel.ies
on the information and data which the permittee provides in connection with
the permit application. Yf, subsequent to the issuance of an authorization,
such information and data prove to be false, incomplete, or inaccurate, the
authorization may be modified, suspended, or revoked, in whole or in part,
and/or the Federal Government may institute appropriate legal proceedings.

h. Any modification, suspension, or revocation of these permits or
authorizations thereunder shell not be the basis for any claim for damages
against the United States.

i. Ho attempt shall be made by the permittee to prevent the full and free
use of the public of all navigable waters at or adjacent to the activity
authorized by the permit.

j. These permits do not authorize or approve the construction of particu-
lar structures, the authorization or approval of which may require authoriza-
tion by the Congress or other agencies of the Federal Government.

k. If and when the permittee desires to abandon the activity authorized
herein, unless such abandonment is part of a transfer procedure by which the
permittee is Lransferring his interests herein to a third perLy pursuan't to
General Condition L hereof, he must restore the areas to s condition satis-
factory to the District. Engineer.

1. Th< authorizat ion may nor be transferred to a third party without
prior writ.Len not ice to the District Engineer, either by the transferee's
written ngrvomenL to comply with sl l terms and condit.ions of the authoriza-
tions or by t.he t rans feree subscribing to the authorizations and hereby agree-
ing to comply wiLh al l t.arms and cond it ions of the authorization. Ln addi-
t.ion, i.f the permittee Lransfera the interest. authorized hy conveyance of
reaLty, the deed shal l reference this permit and the authorizations, and the
t.erms and conditions specified herein and these shall he recorded along with
the deed with the Registrar of Deeds or other sppropriat.e of ficial.



m. That if an authorised ectivity pursuant to these Regional Permits is
not completed within THREE YEhRS from the date of issuance of an authorisa
tion, unless othervise specified, the authorisation, if not previously revoked
or specifically extended, shall automatically expire.

US Army Carps of Engineers
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MOBILE CORPS DISTRICT

GENERAL PERMIT FOR MISSISSIPPI
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DEPARTMENT OF THE ARMY
ROOILE OISTRICT, CORPS OP EkslkEERS

P. O. eaX ZZ44
ROR I LE, ALA4R1A 34424

1EPLY TO

4 T TEN TIOI4 0 P>

SAMOP-S

RKGIONAI. PERMITS NOS. MSG02 � MSGI9
1 December 1982

TO WHOM IT MAY CONCERN:

DEPARTMENT OF THE ARMY

REGIONAL PERMITS FOR

MINOR STRUCTURES AND ACTIVITIES WITHIN THE STATE OF MISSLSSIPPI

Upon recommendation of the Chief of Engineers, pursuant to Section 10 of the
River and Harbor Act of 1899 �3 USC 403!, and Section 404 of the Clean Water
Act of 1977 �3 USC 1344!, authorizations have been issued by the Mobile
District US Army Corps of Engineers for the herein-identified minor structures
and activities in waters of the United States within the State of Mississippi
under the following Regional Permits:

MSG02 � Construction of indented boats-li s. This must involve dredging
less than 200 cubic yards of material from below mean high tide or mean high
water. The depth of the boatslip shall be no greater than the depth of the
water leading to the slip. Dredged material shall not be placed in adjacent
waters or wetlands. The dredged material shall be deposited in a confined up-
land area in such a manner that the sediment will not reenter waterway or
interfere with natural drainage. See attached drawing for details of an
indented boatslip.

MSG03 � Maintenance dred ing of exist in boatsli s. This must involve the
maintenance dredging of less than 200 cubic yards of material. The depth
shall be no greater than the design depths and the depth of the waters leading
to the area t'o be maintained. The dredged material shal1 not be placed in
adj scent waters or wetlands. The dredged material shall be deposited in an
upland area and properly confined in such a manner that the sediment will not
reenter the waterway or inter fere wi th natur al drainage.

MSC04 � Maintenance dred in of exist in canals. This must involve the
dredging of Less than 200 cubic yards of material. The depth shall be no
greater than the design depths and the depth of the waters leading to the area
to be maintained. The dredged material shall not be plac~ d in adjacent waters
or wetlands. The dredged material shall be deposited in nn upLand area and
pro per ly conf ined in such a manner that the sediment wii 1 not reenter the
waterway or inter fere with natural drainage. Al 1 work must be per formed
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REGIONAL PERMITS NOS. MSG02 - MSGL9

within that portion of the waterway  canal! fronting the applicant's
property,

MSG05 � Maintenance dred in of existin dockin or berthin areas. This
must involve the dredging of less than 200 cubic yards of materi.al. The depth
shall be no greater than the design depths and the depth of the waters leading
to the area to be maintained. The dredged material shall not be placed in
adjacent waters or wetlands. The dredged material shall be deposited in an
upland area and properly confined in such a manner that the sediment will not
reenter the waterway or interfere with natural drainage. The activity must be
a single and complete project. "piecemeal ~Dred in " activities are
specifically excluded from this authorization.

MSG06 � Maintenance dred in of existin navi ation channels. This must
involve the dredging of lese than 200 cubic yards of material. The depth
shall be no greater than the design depths and the depth of the waters leading
to the area to be maintained. The dredged material shall not be placed in
ad jacent waters or wetlands. The dredged material shall be deposited in an
upland area and properly confined in such a manner that the sediment will not
reenter the waterway or interfere with natural drainage. The activity must be
s single and complere project. "piecemeal ~Dred in " activities are
specifically excluded from this authoriration.

MSG07 � Construction andfror maintenance of iers wharfs and their normal

a urtenances such as stairwavs and walkwa s. Fueling facilities and toilets

author i sat ion.

MSG08 � Construction and/or maintenance of boat shelters, azebos, hoists,
and shelters. Fueling facilitiesg toilets, and permanent living quarters over

authorization.

MSG09 � Construction and maintenance of boat ram s. This must require
less than 100 cubic yards of dredged or fill material below mean high tide or
ordinary high water. Dredged material must be deposited on a nonwetland
 upi and! site and properly conf ined.

Less thon ]00 cubic yards of dredged oz fill material below mean high tide or
mean h ish Dgster . Dredged material must be deposited on a nonwet land  upland!
s ite and proper Ly conf i ned.

xSG I 1 � hoor inc ~ilin s and do~lhine. The permanent m oring of houseboats
are s~ec~ificsll excluded from this suthorisation.

HSC L2 � Permanent rnaorin anchors
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DISCI 3 � Fish havens and similar fish attractor and mariculture  A uacul-
tore�! act iv it ies. The app1 ication must include prov is ions of marking accord-
ing to current Coast Guard regulations.

HSG14 - 0 ster reefs.

NSG15 � Submer ed cables. Cables may be loosely laid or buried. Kxca-
vated trenches shall be backf il led af ter inst allat ion. Any excess material,
beyond that needed to t'estore the bottom contours to their preconstruction
status, must be removed to an upland area and properly confined. Such cables
must meet. established navigation safety requirements of the US Army Corps of
Engineers and the US Coast Guard.

NSG16 - Submer ed i elines. Pipelines may be loosely laid or buried.
Excavated trenches shal.l be backf i lied af ter installat ion. Any excess mate-
rial, beyond that needed to restore the bottom contours to their preconstruc-
tion status, must be removed to an upland area and properly confined. Such
pipel ines must meet established navigat ion safety requirements of the US Army
Corps of Engineers and the US Coast Guard.

NSG17 � Aerial transmission lines. Fill placed incidental to the con-
struction of footings for support structure, is authorized under this Regional
Permit. Navigation clearances, as designated by the Corps of Engineers and
clearances established by the National Klectric Safety Code, must be main-
tained.

'HSG18 � Dischar e structures in navigable waters of the United States.
NPDES permits must be submitted with the application.

NSG19 - Intake structures in the navi able waters of the United States. A
letter of concurrence from local and or State water management agency must be
submitted with the application.

CONDITIONS

I. SPECIAL CONDITIONS: The above-described structures and activities may be
authorized under this Regional Permits subject to the following conditions:

a. Structures and set ivities that may be hazardous to navigation, or may
produce sdverse ef fects on the chemical, physical, or biological integrity of
the water bodies such as dredging or filling of wetland areas, cannot be
authorized under these Regional Permits. The term "wetland" means those areas
thw ere inundated or saturated by surface or ground water at a frequency and
durst ion suf f icient to support, and that under normal circumstances do
support, s prevaLence oL' vegetation typically adapted for Life in saturated
so i I condit iona . Wet Lends generaL Ly include swamps, marshes, bogs, and
s imi Lar areas. Such areas serve important purposes relating to water quality,
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REGIONAL PERMITS NOS. llSG02 � HSG19

f ish and wildl ife, recreat ion, and other elements in the general public
interest. As environmentally vital areas, they constitute a productive and
valuable public resource, the unnecessary alteration or destruction of which
are contrary to the public interest.

b. The applicant must submit satisfactory plans and is advised that all
State and local permits must be obtained before wark can be authorized.

c. Confonuance with description and quantities contained herein does nat
necessarily guarantee consideration and/or subsequent authorization under
these Regional Permits.

d. These Regianal Permits vill be valid far a five-year period or until
suspended or revoked. They may be suspended or revoked, in whole or in part,
if it is determined that the cumulative effects of any activities pursuant to
them adversely affect water quality, navigation, or other public interest
factors. Such suspension shall be effective upon issuance of a public notice,
which shall indicate the date and reason for the suspension. Reviews mill be
conducted periodically to determine if continuation of these permits are in
the overall public interest. Within five years from the date of this public
notice these permits will be readvertised via public notice as part of the
public interest review.

e. Authorizations will nat be issued under these Regional Permits which
will adversely impact threatened or endangered species, ar their critical
habitat.

f. Authorizations will not be issued under these Regional Permits which
will impact, affect, or otherwise degrade cultural resources such as archaeo-
logical, scientific, prehistoric, or historic sites or data.

g. Authorizations will not be issued under these Regional Permits for
activities located in State or National Wild and Scenic streams, rivers, or
components thereof.

h. Authorizat iona will be suspended if State water quality standards are
not met. Among other conditions the Nississippi Bureau of Pollution Control
requires that:

 l! Sewage, oil, and/ar refuse generated during the course of the
project shall not be discharged into the watercourse.

�! The turbidity outside the limits of a 750-foot mixing zone shall
not exceed the ambient turbidity by more than 50 Jackson Turbidity Units.

GENKRAL CONDITIONS; In addition to Special. Conditions "a" through "g"
shove, the following general conditions will apply:
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a . Any dredging or f i11ing act iv it ies not spec i f ical ly ident i fied and
authorized under these Regional Permits constitute a violat ion of
and conditions. Such activities may result in the modification, suspension,
or revocation of the individual authorizations, and such legal proceedings as
the United States Government may consider appropriate.

All activities authorized under these permits, involving a discharge
oz deposit into navigable or ocean waters, or ground waters, will at all times
be consistent with applicable State water quality standards, effluent limita-
tions, and standards of performance established ia the Clean Mater Act of
1977,

c. The permittee shall allow the District Engineer or his authorized
representative s! or designee s! to make periodic inspections at any time
deemed necessary in order to assure that the activities being performed under
authority of these permits are in accordance with the terms and conditions
prescribed herein.

The permit tee shall maintain the structure or work authorized herein
in good condition and in accordance with the plans and drawings attached to
the individual authorization,

e, These permits and subsequent authorizations convey no property rights,
either real or personal, or any exclusive privileges, and it does not author-
ize any injury to property or invasion of rights or any infringement of
Federal, State, or local laws or regulations, nor does it obviate the require-
ment to obtain Stare or local assent required by law for the activities
authorized herei.n.

f, These permits do not authorize the interference with any existing or
proposed Federal project and the permittee is not entitled to compensation for
damage or injury to the structures or work authorized herein which may be
caused by or result from existing or future operations undertaken by the
United States in the public intezest.

In issuing an authorization under these permits, the Government relies
on the information and data which the permittee provides in connection with
the permit application. If, subsequent to the issuance of an authorization,
such information and data prove to be false, incomplete, or inaccurate, the
author izat ion may be mod if ied, suspended, or revoked, in whole or in part,
and/oz the Federal Government may inst itute appropziate legal proceedings.

h. Any modification, suspension, or revocation of these permits or
authorizations thereunder shal I not be the basis for any claim for damages
against the United States.
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j . $0 hatt empt sha	 be made by the permittee ta prevent the full and free
use c f 'the publ ic af zll navigable vzters at or adjacent to the activity
authorized by the permit.

j. These permits do not authorise or approve the construction of particu-
lar structures, the authorization or approval of vhich may require authoriza-
tion by tbe Congress or other agencies oi the Federal Government.

k. Xf and vhen the permittee desires to abandon the activity authorized
herein, unless such abandonment is par't of a trans f er procedure by vhich the
permittee is transferring his interests herein to a third party pursuant to
General Condition l hereof, he gust restore the areas to a condition satis-
factory to the District Engineer.

}. The authorization may not be transferred to a third party vithout
prior vritten notice to the District Engineer, either by the transferee's
vrit ten agreement to comply vith all terms and conditions of the authoriza-
tions or by the trans farce subscribing to the authorizations and hereby agree"
i ng to comply vith a 1 1 terms and conditions o f the authorization. Tn add i-
tion, if the permittee transfers the interest authorised by conveyance af
realty, the deed shal} re fereace this permit and the authorizations, and the
terms and conditions specified herein and these shall be recorded a}ong vith
the deed vith the Registrar of Deeds or other appropriate officia}.

That if an authorized activity pursuant to these Regional Pe'rinits is
not completed vithin THREE YEARS from the date of issuance of an authoriza-
tion, unless othervise specified, the authorization, if not previously revoked
or speci f ical ly extended, shall automatically expire.

EY AUTHORITY OF THE SECRETARY OF TER AR.'fY:

November 1982

F.nc losure
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ATT Cl4 TIDDLE 0 fI

SAMOP-S 10 July 1983

INFORMATIONAL PUBLIC NOTICE

TO WHOM IT MAY CONCERN,'

Re ference is made to Public Notice MSC02 through MSG19 dated I December 1982
wherein certain minor structures and activities are administered under a
General Permit Program by the Mobile District, US Army Corps of Engineers
within that District's jurisdiction in the State of Mississippi. If a
proposed activity is identified in the above mentioned public notice and is
located on one of the following Corps of Engineers Lakes, the plans must be
reviewed and approved by the Resource Manager, Additionally, the Resource
Manager may, on his discretion, issue a permit in lieu of the Mobile District
Of fice. The Resource Manager vill furnish a monthly listing of all such
authorizations to the Regulatory Branch, Mobile District Office.

a. The Tennessee-Tombigbee Waterway Lakes, within the State of
Mississippi, including Aliceville Lake, Columbus Lake, Lock Pools A through E,
and Bay Springs I.ake:

Area Engineer
Columbus Area Of fice
Post Of f ice Box 2800

Columbus, Mississippi 39104

b. Okatibbee Lake:

Okatibbee Lake

US Army Corps of Engineers
P.O. Box 98

Collinsville, MS 39325

If you have any questions concerning this public notice, you may contact
Mr . John W inn at t h e Regulatory Branch, telephone numbe r 205/690-2584.

MOBILE DISTRICT

US Army Corps of Engineers
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PROPOSED REGULATIONS FOR ARTIFICIAL REEFS

U.S. ARMY CORPS OF ENGINEERS
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DEPARTMENT OF DEFENSE

CORPS OF EhGINEERS, DEPARTNEÃ7 OF THE ARMY

33 CFR PAR'1S 322 and 325

PROPOSED RULE FCN REGULATORY PROGRAM OF THE CORPS OF BKINEERS

AGENCY: Corps of Engineers, Department of the Army, DOD.

ACTION: Proposed rule.

SUM%AY: We are hereby issuiog a proposed rule which governs the regulatory

program of the Corps of Engineers. The major changes of these regulations

are to implement the National Fishing Enhancement Act of 1984  P.L. 98-623!.

Many of these procedures are verbatim from the statute. We will review all

contents and determine whether any changes are necessary.

The National Fishing Enhancement Act of 1984 also authorized the Secretary of

the Army to assess a civil penalty on any person who, after notice and an

opportunity for a hearing, is found to have violated any provision of a

permit issued for an artificial reef. Procedures for implementing such civil

penalties will be proposed at a later date.

DATES: Comments must be submitted on or before �0 days from date of

publication! .

ADDRESS: Office of the Chief of Engineers, ATTN: INEN-CWO-N,

Washington, D. C. 20314-1000.

FOR FURTHER INFORMATION C %7ACT: Dr. Robert Pierce or Mr. Burt Paynter,

Regulatory Branch, �02! 272-0199.

Environmental Documentation: We have determined that this action does not
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constitute a major Federal action significantly affecting the quality of the

honaa environment. Appropriate envirormental docanentation is prepared for

all permit decisions.

PART 322 � PERMITS FOR PIRUCTURES OR WORK IN OR AFFECTING NAVIGABLE WATERS OF

THE UNITED STATES.

Section 322.2ic2!: 'ihis section adds the definition of the term 'artificial

reefs" from the National Fishing Enhancement Act and clarifies what

activities or structures the term does not include.

Section 322.2 h!: 'Ignis section adds the definition of the term "outer

continental shelf" from Outer Continental Shelf Land Act.

Section 322.5 b!: This section is a new section establishing procedures to

comply with the National Fishing Enhancanent Act of 1984. The specific

provisions are taken directly from the statute.

PART 325 � PROCESSING OF DEPARTNEEMI' OF THE ARMY PERMITS

Section 325.1 d!  8!: 'Ignis is a new section requiring an applicant to include

provisions for siting, constructirg, monitoring and managing of the

artificial reef as part of his application for a permit.

The Department of the Army has determined that the revisions to its

regulations 4o not contain a major proposal requiring the preparation of a

regulatory analysis under Executive Order 12291. The Department of the Army

certifies, pursuant to Section 605 b! of the Regulatory Flexibility Act of

l980, that these regulations will not have a significant economic impact on a
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substantial ng!Lber of entities.

NOTE l. The term "he" and its derivatives used in these regulations are

generic and should be considered as applying to both male and female.

List of ~sub'ects:

33 ~ Part 322 � Continental Shelf, Navigation

33 CFR Part 325 � Administrative Practices and Procedure, Environmental

Protection, Navigation

DATED!

Robert K. Dawson

Acting Assistant Secretary of the Army

 Civil Nbrks!

Accordingly, the Department of the Army is amending 33 CFR Parts 322 and 325

as set forth below:

Authority: 33 U.S.C. 401 et seq.; 33 U.S.C. 1344; 33 U.S.C. 1413; 33 U.S.C.

2101.

PART 322 � PERMITS FOR STIES OR WORK IN OR AFFECTING NAVIGA8LE WATERS OF

THE UNITED STATES
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l. Section 322.2 is amended by adding new paragraphs  g! and  h! as

follows:

Section 322.2 Definitions.

 g! The term "artificial reef" means a structure which is constructed

or placed in the navigable waters of the United States or in the waters

overlying the outer continental shelf for the purpose of enhancing fishery

resources and ccarnercial and recreational fishirg opportunities. The term

does not include activities or structures such as wing deflectors, bank

stabilization, grade stabilization structures, or low flow key ways, all of

which may be useful to enhance fisheries resources.

 h! The term "outer continental shelf" means all subaerged lands lying

seaward and outside of the area of lands beneath the three mile territorial

seas, and of which the subsoil and seabed appertain to the United States and

are subject to its jurisdiction and control.

2. Section 322.5 is amended by adding a new paragraph  b!, previously

reserved, as follows:

Section 322.5 Special Policies

 b! Artificial Reefs

 l! %hen considering an application for an artificial reef, as defined

in 33 CFR 322.2 g!, the district engineer will review the applicant' s

provisions for siting, constructing, monitoring, operating, maintaining, and

managing the proposed artificial reef and shall determine if those provisions

are consistent with the following standards:

 i! the enhancement of fishery resources to the maximum extent

practicable;
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 ii! the facilitation of access and utilization by United States

recreational and comnercial fishermen;

 iii! the minimization of conflicts among competing uses of the

navigable waters or waters overlying the outer continental shelf and of the

resources in such waters;

 iv! the minimization of environmental risks and risks to personal

health and property;

 v! generally accepted principles of international law; and

 vi! the prevention of any unreasonable obstructions to navigation.

Xf the district engineer decides that the applicant's provisions are not

consistent with these standards, he shall deny the permit. If the district

engineer decides that the provisions are consistent with these standards, and

if he decides to issue the permit after the public interest review, he shall

make the provisions part of the permit.

�! Zn addition, the district engineer will consider the National

Artificial Reef Plan developed pursuant to Section 204 of the National

Fishing Enhancement Act of 1984, and if he decides to issue the permit, will

notify the Secretary of Oomnerce of any need to deviate from that plan.

�! The district ergineer will comply with all coordination provisions

required by a written agreement between the DOD and the Federal agencies

relative to artificial reefs. In addition, if the district engineer decides

that further consultation beyond the normal public comnenting process is

required to evaluate fully the proposed artificial reef, he may initiate such

consultation. with any Federal agency, State or local government, or other

interested party.

�! The district engineer will issue a permit for the proposed

artificial reef only if the applicant demonstrates, to the district
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engineer's satisfaction, that he holds unambiguous title to the artificial

reef construction materials, and that he is financially able to assuage

responsibility for all damages which may arise with respect to the

artificial reef and for which that applicant may be liable. The permittee

and his insurer will be liable, to the extent determined under applicable

law, for all damages which may arise with respect to the artificial reef

bless those damages result from activities required to be undertaken by the

terms and conditions of the permit. The permittee must be acting in

compliance with those terms and conditions for this exception from liability

to apply.

PARI' 325 � PROCESSING OF DEPAR'INEMI' OF TIK ARMY PERMITS

3. Section 325.l is amended by adding a new paragraph  d!  8! as follows:

Section 325.l Applications for Permits

 d! *

 8! If the activity auld involve the construction or placement of an

artificial reef, as defined in 33 CFR 322.2 g!, in the navigable waters of

the United States or in the waters overlying the outer continental shelf, the

application must include provisions for siting, constructing, monitoring, and

managing the artificial reef.
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Role of the Coast Guard in Artificial Reefs

f REDRICK f. BURGESS I R.

Dis ri c  L<'yul  !  r <'r, l eyul Ollir e, l ill> /r Cr>rri  C rrur <I />i  ri< l,   u<l<>rir // ><r>'e,
/V<'<v Or <'ur>X /.orri>rurru 7 >/./ /

l 42

I lie Coast G  . rd'! pri »,iry  <>lc in I cgr. r d t !
artificial reefs deals with thc pr<>f>cr r!>ark rr>g firer'c-
 !I', I'l!c r»,irk i !g r olc <>I thc C<>.i! t Gll,<l  I ! ter'lis
! rom authority contained in thc pi<>visi<>ns of' I itic
]4 U.S. C<>dc 5  Sccti >n! 81 lhru 87 dnd 43 U.S,
Code  USC! 5 1333. Thcsc sl,itutcs give thc Cod!t
Guard tf>c prime responsibility I'or thc,iids to
navigation system of thc Uriitcd States. By aids to
navigation is meant any device external to a vessel
or aircraft intended to assist a ndvig.itur lo dc-
tcrn>ine his position or safe course or to w.irn hii»
of dangers or ohstructions to n;ivigrtion.

Under thc a«thority granted ir> 14 USC Q 81,
thc Coast Guard establishes and maintains ai<ls to
fiavlgatron for cor»nlcr'cc Jlld thc,ll'r»cd I or'ccs.
Ur>dcr 14 USC Q 85, thc C<>.ist G<r,ird h.is.i rlh<irily
lo prescribe and enforce nccc!s,rry rirlcs.ir! l rcg«-
lations relative t<> lights and sigr»ils  >n fixed !lrirc-
lurcs in or over lhc navig,iblc w,ilcr! of thc Ur>itc l
St,iles, that is, wilhin thrcc miles <>f thc cu.isl.
Under 14 USC Q 8f!, tlic owner  >f,rr>y s«r>kcr>
vessel or other obstruction in navigable w.itcrs is
responsible for appropriate i»dihir>g thereof.

Trllc 14 USC $ 83,,  most ir»port,int st,rl < le,
pl'ohlbr lS lhc CStabllShr»crit, Cr'cello i <>I Illdlll le la-
ncec of any aid to navigation with<> rl thc C<>ast
Guard's autf>ority. A violator ol tl»s st,itutc is
subject lo a firlc <>f $100 pcr  >ffcr>!c pcr <f, y.
14 USC g 84 r»,ikcs rl  rnl.<wl rl f<>r, r>y pcrs iri <ir
public body lo remove, char> c tlic loc.itiorl <>f, <>I>-
struct or v:ill f«lly ddi»agc, ntdkc fast to or ir>lcrfcrc
with any aid to navigation either cstahlisltcd by thc
Coast Guard or any aid established ur>dcr auth<>rity
granted by thc Coast G raid ir> 14 USC $ 83,
This statute contains a fine of <>500 pcr offense
pcr day,

Within navigable waters of ihc Unilcd Slates,
we thus have lwo catCgor cs of «i<Is lo navigati<>n:
first, those established and  »diiit,iincd l>y tl!c C<>,isl

G<r,<rd,rr>d, sc«.>r>d, th<>sc cst,iblishcd and maintained
hy <>ther I>,ir-ties,rftcr h,iving hccn auth<>riacd by the

< i rsl G r rr <I l! well mls <>lb el Igcncics fcqurrrng dp-
proval.

Out!idc lhc navigablc wdtcrs of the United
St,iles, ur><lcr thc Outcr Continental Shelf I ands
Act, 43 USC $ 1333, thc Coast Guard has
auth<>rily to require marking by lights or other
w,>ming dcviccs on islands and fixed structures or
on waters «djaccnt thcrcto if those islands and
struct <res.>rc erected for thc purpose of ex-
ploring  <>r, dcvclopii>g, rcrnoving and transporting
resources thcrcfrom. Thc present Coast Guard
rcg il;ili<>ns c >ntaincd in 33 Code oF Federal
Rcg rl,rli<iiis  CI Rj P, rt f>7 prcscribc obst.ructiun
liglils,<rid l<>g sig».ils tu bc <>per, ted ds privately
rllalllltilrllc<l n>L!r'rllr»c  Irds «I>der lhe clrcutTlstdi>ccs
si>ccific<l irr lhc !ldtute. Included in the regulations
,rre ItiC r>!,rrl irig  >I Sp<>il b,inl'S.iS d rCSult Ol op-
er,ilir>r!s c<>r»re<ted with lhc mcnti >ncd purposes.
Ex,irr>plus <>f lhcsc l,iltcr opcratiuras would hc
layi<>g <>f I!il>cs,in<I drcdgi<ig i!f channels in
c<!i>nccti<>n with rcs !urcc removal structure!.

Tlic n»<rking and w,>ming devices required by the
Co,isl Gllard under lhcse regulations arc privately
established and maintained but only aflcr having
beer> auth >rizc<l by thc Coast Guard.

As t<>,rrtrficial rccls which I>ave iis their
purp<>sc thc cnh;inccmcnt <>f swimnring fish
I !   > I>   I l,r t i < ! n, l h c r c is s < > m e q   r cs t i o n a s t o w h e t h c r
thc strircttirc is included within the purposes
which give risc to lhe exercise of independent
Coast G<rar l,i rlhorily to prescribe lights and other
warning devices. While thc Coast Guard's
authority to require marking of Outcr Continental
Shel f,rrtifici,il isl,inds or structures appears to be
circumscribed by thc rcquircmcnt that the purpose
be thc devel >pn!ent, removal, ctc. of natural
res« rrccs Ir<»n lhc sca bcd or subsoil, as
Mr. Cl,<r'k will <lcscribc, thc Corps of Engineers



authority rclativc to thc prcvcntion <>f <>bstructiott
in navigable waters, which was cxtcildc I I<> thc
Outcr Continental Shelf by 43 USC $ I 333  I'j,
is not so limited. Thus, thc pl.iccn!cnt of,it!y
artificial island or structure in citlicr tlic rt.ivig.tble
waters of the United States or ori se;ibcd ol' the
Outcr Continental Shelf c in bc done on! y under a
permit from thc Army Corps of Ertgirtccrs. Iri
deciding whether to issue the pcrn!it, thc C<>ri>s <>f
Enginccrs considers, an!ong other f.rotors, thc effect
of thc crcction of;r structure <>r,trtif'ici,tl isl,i»<l ort
navig.ttion. Thc Coast Guard is giver!,«t  >I>-
f>orlunily to comment  >rt tltc,tl!plic,tti >rt, Il rite
Corps grants thc permit, thc pcrniit itself will
cont;iin a condition that the;tppfic,tnt inst.ill,tnd
maintain, at his own expense, such lights and sigr!als
as may be prescribed by the Coast Cu.trd, lrt sonic
cases thc Corps has spccificd that a buoy r»ark
a rccf and that thc buoy must bc lighte<l irt .i nt.tr!-
ner approved by the Co;tst Gu;trd.

How  foes a pcl soll go i!bott t I >I!dr rig  !Lit
whether hc must mark itis sirbmcrged .irt ilia i,tf
reef and thc manner in which it sh<>ul<l bc r».irked?

Thc,tpplicant mtrst cur!!ntur!ic.ttc witlt tltc
Commander of tltc Co!st Gu trd District irt wfiich
thc reef is loc. ted, Tf!c dcscriplior!  >I lite fr !tits of
the Coast. Guard Districts arc corttair!c<l irt 33 CFR
Part 3. The applicant should pr<>vi<fc the irtforr» ttlorl
contained in 33 CFR $ 66.01-5 to the Ltistrict
Commander. Included are:

~ The proposed position of an,rid shown
on a chart along> with a description  >f thc reef

~ Thc name and address of' tftc i!crs<>n who
wilt maintain the aid and who will bc I!ayir!g I'or'
that maintenance

~ I I a buoy is to bc  ised, tl!c sit.rpc, c<>l<>r,
number or letter, depth of water and height above
water

~ If a lighted buoy is to bc used, the color,
characteristic, height above water and <lcscription
of illuminating apparatus

~ If a fog signal is to be used, tltc type ai!d
character.

Tltc vcrtic,il clcarancc over thc rccf

~ Thc physical size of tltc rccf and thc
I!otto»1 ~ tr'c t c >vcr'cd

Tltc pr >xir»ity to shipping lanes or fairways
The pr !ximity to other cxistir!g rccfs
Conditions at thc site.

Bcc.l<rse of ll'ic v.ill lllor! rn condltiol!s, the
exact type of rt!arking required cannot bc predicted.

N >rni,illy, if tltcrc is over b5 feet ol' vertic,il
clc,tr.t»cc,  lic C >,ist G«ard will not require m.trl-
irtg  >I lite I ccf. I I<>tvcvcr, eilcf1 pr<>feet I!lust b '
ct>rtsi<lcrcrl  >rt its own ntcrits to dctcrn!inc thc

possible need for r!!arking.

Bcc,tuse .t I,trge number of artifici,il reefs are
l<!cited within the limits of thc Eighth Coast
G>u.»'d District wl!icli covers the bull of thc Gtrlf

<>f Mcxic<!, I will try t<!,issist those of you from
tilts ilrcii hy glvtllg you sor'1!c gcl!cl al guldc-
lirics for r».trl,irtg reefs within our District. There
nt.iy hc sor»c vari;ttions in other Coast Guard
Districts. Thc general guidelines are:

If.i light is rcqirircd, it will gcrterally
I!c;t  luich fl tshir!g wliitc light if there is less titan
85 feet of clc.tr,trice. I I thc clear.tr!ce is grc,itcr
tli,trt 85 fcct over thc rccf and circumsta»ces arc

such th.tt a ligltt is rcquircd it will norntaffy bc a
slow flashing light. Thc light must be at a height
ol 8 feet above thc water surface unless otherwise

spccificd by thc District Commander.
b. Buoys n!trst bc col<>reJ,!ccordirtgly t ! thc

l.itcr,tl systcni wltcrt returning fr<>m sca, if thc buoy
is to bc pitsse<l »rt tl!c starboard hand, it will hc
re<I ~ if to bc left on thc port hand, it will bc black,
It c,in also bc rc l,tnd black banded lt<>rizont,illy
rite,iriirig it c,trt bc left on either side Thc topn!ost
color  lcnotes tltc prcf'crrcd side on which it should
be left. Thc pr >jcctcd area is to be at least 6 square
feet ccr!tered,it lc,ist 5 feet above water,

c, lf the buoy is in close proximity to
hc.tvily traffickc<l areas, a radar reflecting buoy or
,i fog sigr!.tl »iay bc rcqutred.

Thc district Commander or<fi»,trily will re-
view the information provided by tlic .Ii!I!fic.tnt Illd
forward a CG 2554 Form t > be signed,rrid retirrncd
by the applicant. Any additional needed ir! forma-
tion will be requested. ff thc type of marl ing is not
known by the applicant; or if thc pr<>f!oscd m,irking
is not acceptable, thc District Corn ».rrt ler will
g>ive advice as to the appropriate rn.trkir!g.

The number of aids and type  >f nt,trkir!g will,
of course, depend on a nurttber of factors, Inclu<fcd
among these are;
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O»cc pcrniissi<>n is gr;intcd to establish a buoy,
tltc positi >n <>I tlic b<roy is published ir! thc Light
List for thc  rsc  !f mariners. It is most important
t I!at the buoy bc maintained on this position.
Sltould there be a vessel grounding on the artificial
reef and the buoy is off station, the owner of the
reef m.ty bc liable for substantial damages, ff thc buoy
sh<! rid gct <>ff sf,tti<>n or be lost, this information
r»irst bc g>iveri to lite Coast Guard so that a Notice
to M;irincrs cart bc issircd to advise n!arincrs of the

chartgc. Since the rccf material is subject to being
n!ovcd hy currents and/or storms, the reef owner



should periodically check to insure that thc ob-
struction has not been moved from its charted
position.

When a buoy has been established with thc
approval of the Coast Guard p«rs<>ant t<> a ci>n-
dition imposed by thc Corps ol Engineers, thc
Coast Guard will not ordinarily approve dis-
continuance of that buoy. Any discontinuance will
bc coordinated with thc Corps of Engineers. If the
Corps of Engineers has established a specific con-
dition that the artificial rccf bc marked, thc Corps
of Engineers must agree to the deletion of that
particular condition. Obviously, the Coast Gu,>rd
will make its views known to thc Corps ol
Engineers.

In summary, while thc independent
authority of the Coast Guard to require marking
structures on the Outer Continental Shelf is
limited to scabcd or subsoil dcvclopmcnt and

exploitation, by virtue of the standard condition in
thc Corps permit, the Coast Guard can require the
same lype»f m.>rking on thc Outer Contincnlal
Shelf as in navigable waters. There is pending
Ici;isla i»n in C<>ngress which would rcmove the
res<>«rcc <level<>pmcnt condilion which limits
Coast Guard Authority under thc Outer Con-
tinental Shelf Lands Act,

When wl>atcvcr marking required by the Coast
Guard is approved, the owner of thc artificial reef,
at his own cxpcnsc, must establish and maintain
the buoy or other marking in proper condition
and on positi<>n.

In planning for any artificial rccf, I suggest
that ear! y contact bc made with your Coast
Guard District Office so that thc marking require-
ments can hc lcarncd and this cost factor considered
in tlcciding whether thc rccf should be built.
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SUMMARY OF CURRENT EIGHTH DISTRICT COAST GUARD

BUOY REQUIREMENTS FOR ARTIFICIAL REEFS
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MAY 1983

 reviewed! JAN 1985

GUIDELINES FOR THE MARKING OF SUBMERGED ARTIFICIAL
STRUCTURES IN THE GULF OP MEXICO

1. The intent of these guidelines is to define effective, practical
and reasonable signals required for the safety of surface navigation
and fishing gear and for the protection of artificial submerged struc-
tures on or over the seabed and subsoil of the Outer Continental Shelf
and in navigable waters of the United States. Mariners should exer-
cise prudence in approaching sites marked by these aids, bearing in
mind the cautionary note regarding buoys contained in the pages of the
Coast Guard Light List.

2. Whose dut to mark: When an artificiaL submerged structure is or
has been installed which, in the judgment of the District Cosssander,
constitutes a hazard to surface navigation or to fishing nets or gear,
it shall be the duty of the owner to mark such structure and to main-
tain such marking until the artificial structure is  I! removed or �!
surmounted with an above-water structure which displays the signaLs
prescribed in 33 CFR 67.

3 ~ a. CLEARANCE LESS THAN 85 FEET OF WATER:
Underwater completions with 85 feet or less of water over them

must be suitably marked for protection of navigation. This will norm-
ally be done with lighted lateral system buoys. Such buoys must be
red or black or red and black banded. Red or black buoys must have s
quick flashing white light. Red snd black banded buoys must have en
interrupted quick flashing white light. Fog signals are generally
required in both cases.

b. CLEARANCE BETWEEN 85 AND 200 FEET OF WATER:

Underwater completions which terminate between 85 and 200 feet
beneath the surface of the water must be suitably marked for the pro-
tection of property since they present a hazard to fishing nets and
other fishing gear. Required marking will normally be sn orange end
white special purpose buoy of such construction as not to be a hazard
to surface navigation in itself. If such buoy is lighted, it must be
s slow flashing white light. Special bonnets to prevent fishing gear
hang-ups will generally remove the requirement for a buoy.

If the obstruction is within 500 yards of e fairway or channel,
the buoy must be red or black and normally show a slow flashing white
light.

c. CLEARANCE OVER 200 FEET OF WATER;

Markings are not currently required for submerged structures
having more than 200 feet of water over them. However, if marked, the
markings must be in accordance with paragraph 3.b. above.
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d. ANCHORAGE AREAS: Markings are the same as prescribed in 3.a.

4. Revfew of existfn structures: The marking of a11 underwater
artfffcfaL structures presently having a clear depth of 1ess than 200
feet over them fs subject to review in the event that traffic patterns
change, vessel characteristics, or fishing methods cause such a struc-
ture to present a greater hazard to navigation. A, reasonable time
will be granted owners of these structures to comply with changed
marking requirements.

5. Additional markin data: Marking of e submerged artificfal struc-
ture when accomplished by means of a lighted buoy with or without
sound shall have the characteristics shown beLow. Requirements stated
herein are minimums and may be exceeded at the option of the owner.

a. DAYNARKS: The buoy shall, exhibit a daymark having a solid
continuous projected area of at least 6 square feet and presenting a
square or rectangular aspect when viewed from the horizontal plane.
The center of the projected area shall be at lease 5 feet above the
water. The buoy shall be colored fn accordance with the lateral sys-
tem of aids to navigation as described fn 33 CFR 62.25 and as speci-
fied by the 1jlfstrict Commander in his approval of the Form CG-2554
returned to the owner. The color red wherever specified shall mean
fluorescent red-orange fn lieu of ordfnary red buoy paint.

b. RADAR REFLECTOR: The buoy shall have the abflity to provide
an "s" and "x" band radar reflectance equivalent to, or exceeding two
mutually perpendicular metal plates, each ll inches high by 16 inches
wide with a vertical intersection at the mid point of the widest
dimension and with a circular metal plate 16 inches fn diameter form-
ing the top and bottom of the reflector. The geometric center of the
effective project area of the radar reflector shall be at least 5 feet
above the water.

c. SOUND SIGNAL: The buoy shall have a sound signal with the
characteristic being 2 seconds blast and 18 seconds off. The signal
must be such as to meet the frequency and intensity requirements for
one-half mile signals as specified in 33 CFR 67.10.

d. LIGRl': Lighted buoys will exhibit a light at a focal plane of
at least 8 feet above the surface of the sea unless specified other-
wise by the District Commander fn his approval of the Form CG-2554.
The lights shell be of sufficient candlepower as to be visible at 5
nautical miles 907.' af the ni.ghts of the year.

e. POSITION: Buoys required to mark submerged artificial struc-
tures shalL ordinarily be placed on that side of the submerged struc-
ture toward the most navigable water at a distance no greater than 200
yards from the nearest part of the structure.
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f. COLOR: Buoy color is determined by the side on which the buoy
is to be passed by the mariner. This is set forth in 33 CFR 67.25-5.
In the Gulf of Nexico, in the absence of a well defined fairway or
channeL, marine traffic proceeding in a general northerly or westerly
direction is considered proceeding from seaward.

within the limits of distance from, and on the proper side of, the
submerged structure is on the owner who is required to make applica-
tion for the marking.

submit CG Form 2554 in advance to the District Commander for submerged
structures having less than 200 feet of clear water over them. Tn
addition to filling out such of the information called for the basic
form as is pertinent, the following supplemental information will be
attached or included;

�! General locality or area.
�! Block number.
�! Lease number.
�! Well number.
�! Latitude and longitude of submerged structure .
�! An enlarged plot plan showing the proposed location of

the buoy relative to the structure, and a profile drawing showing the
type of mooring proposed.

A supply of these forms may be obtained from the Private Aids
to Navigation Section, Eighth Coast Guard District, Hale Boggs Federal
Building, New Orleans, La. 70130.

The guidelines set forth herein cover only routine situations and
have been prepared to assist in the preparation of aids to navigation
permits  CG Form 2554! for new submerged structures and for review of
existing submerged structures. There are situations requiring special
treatment and, accordingly, this office will specify special markings.
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DEPARTMENT OF TRANSPORTATION

UNITED STATES COAST GUARD
UNITED STATES GOVERNMENT

Memo r and um

16518/AFR
DATE;

SUBJECT: Marking of Artif icial Fishing Reef Buoys

Chief, Aids to Navigation BranchFROM:

Policy FileTO:

1 ~ This memo sets forth current policy for marking fishing reef buoys
in the Eighth Coast Guard District. This system will make the naming
and identification of fishing reefs and their buoys easier and
consistent.

3 ~ Therefore, the sign format on an offshore reef buoy should include
the following:

a. The Outer Continental Shelf area name.

b. Indication that the buoy marks a fishing reef.
c. Letter to designate the reef.
d. Number to designate the buoy where multiple buoys mark the reef ~

Example:

a. A f ishing reef off Florida in the Pensacola Area, with 3 buoys and
is the second reef in the area would be marked:
PE-FR-B-l, PE-F R-B-2, PE-FR-B-3

b. A f ishing reef off Texas in South Padre Island Area with one buoy
and is the 10th reef in the area would be marked: SPI-FR-J

c. A buoy being added to a fishing reef in the Galveston Area marked
GA-FR-D would be marked: GA-FR-D-1

W. A. WULFF

Acting
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2. With the ever increasing number of artificial fishing reefs in the
Eighth District, what we want is a standard system for ~arking the
offshore reefs. The inshore reefs are no problem, in that, they can
be named by the landmarks in the vicinity or after the owner, as in the
case with oyster reefs in Mississippi and Texas.



  oan!
3264/AYR

MENORANDUN

DATE: 10 NAY 1974Policy File

Ac t ing Ch ief,   oan!F RON:

SUBJECT: Marking of Artificial Fishing Reefs

1 ~ This memo sets forth current policy with regard to the marking of
artificial reef s established off shore  outside the navigible waters
of the U.S ~ ! ~ The lag~ aspects of our authority to require markings
remain shrouded in heavy mists. ~ ~ ~ .but should clarify someday.

3 ~ gaj~~  from lighted lateral to unlighted special! will normally
be given if:

a. The reef structure is not near fairways

b. Clearance is over 50 feet

c. The inidividual reef structure is part of an overall reef plan
involving a number of such reefs, and

d. The entire reef complex is adequately marked/charted

4. Examples: These are NIHINUNS.
 Assuming 500 x 100' artificial reef!

Case A � Nore than 85 foot clearance   away from fairways! ~ One
unlighted special purpose buoy as near as possible the center of the reef ~

Case B - Nore than 85 foot clearance  within 500 yards from fairway!.
One lighted laterally painted buoy showing FL W 4s located on the fairway
side of the reef ~

Case C � Less than 85 foot clearance  doesn t meet waiver conditions!.
One lighted laterally painted buoy showing QK FL W as near as possible
the center of the reef.

Case D � Less than 85 foot clearance  but meets waiver conditions!.
Two unlighted special purpose buoys, one at each end of the structure.

I. L. KRANS
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2. ~~~i, we want them marked in the same fashion as underwater
completions, i ~ e. in accordance with current Eighth District "Guidelines
for the markings of submerged Artif icial Structures in the Gulf of
Nexico". This essentially means structures with less than 85 feet of
clearance require lighted buoys, which conform to the lateral system, and
show a quick flashing white light. Reefs with more than 85 feet require
only unlighted special-purpose buoys unless within 500 yards of a fairway .



Chapter 8 � Corps of I."n ter!eers

Secretary or his drsiar<ec may rrstore I.hr,
waterway to ILs former condll,ion, by con-
traCt or othcrwL~e. and reeove  thc »os<
Lhcrcof from Lhe perm!Ltre.

 e! Structures for Small Boa s: That prr.
m<ttcc hereby reeognisca the pcuslb! I! ty
Lhat Che struc .urc permitted herein may bc
sub]rct to damage by rvavc wash from p<v'<.
Ing vedic!s, The Issuance of this permit dors
noi, reilcvc Lhe permittee from taking ail
proper steps to Insure the integrity of Llu
strrrcturc permitted herein and the safety of
boaLs moored thereto fronr damage by wave
wash and the permittee shall not hold the
United StaLcs liable for any such damage.

bfa a enance Dred r rrg

 a! That when the work author!zcd beret t
hreludcs periodic maintenance dredging, lt
may be performed under thtv permit for

years from the date of issuance of
this pern!!t  Cen years unless otherwise indi ~
catcd!:

 b! ThaL the permittee wli! advise Lhe Dis-
trict Eng!neer In wrlLlng at,leasL two weeks
before hc Intends to undertake any rnainte-
nance dredging.

Dtscf><arpcs oj Dred pcd or Fill I!fa cr'.al fnfo
Wafcrs qf the f<ni ed Sto cs

 a! That the dtscharge will be carr!»d ouC
In confo vnity with the coals and obicctivcs
of the LPA Gu! dc!Ines established pursuant
to Section 404 b! of the PWPCA and pub-
lished in 40 CFR 230:

 b! That the discharge weal consist of suit-
able materia! tree from Cokie pollutants in
other than trace quantities;

 c! That the fill crcrtcd by the dLmharge
will be properly ma!ntalnr d to prevent ero-
s!on unrl other non point sources of poilu.
 ,ion; and

 d! Th I, the dLcharge will not occur In a
Component of Che tsat onal % lid and Scrrdc
River System or in a component of a State
wild and scenic river system.

Dr<rnp n r nf Dred pcd ifafer o  fnlo Ocean
Wa crs

 a! That tire du<aping will be carried out
In conformity with Che goals, objectives. und
rrquircmcnts of Lhc SPA criteria est<rb.
llshrd pursuant Lo Section 102 of the
Marine Protect!on. Research and Banc par-
le Act of 1972, published ln 40 Cl'R 220-
228.

 b! Thr t the permit rc s! a!I plaCC a copy
of Ih!s perm>t ln a corvpic<rous place In the
vc~! to be used  or thc transportat!on
and/or dump!ng of <.he dredged material as
author!zcd herein.

This permit Sha! I bc»on<» r f< r I!vr on the
date of the DIstrict Ln<:In»rr's signature.

App. 6

I'rrrni .I > r hr «hy <o'« ~ I ><z an<i agre< s In
<  <a<ply wit!< tl<» terr>c< a»>I cr<nrllt r<r<s of
this permit.

 Pr nn!t teel

 Date!
Dy ru<.horl!y of Lhr Secre ary of the

Army:

 DI«trict Hr<glnecr!

 Date!
Transfer » her by agrees to comply wILh

the terms and conditions of this permit.

 Transf cree!

 Date!

AFFfJ D!x 8 � Mgrgo CANDU� oF UNDKB-
BT<<NVEOG HFTV/EHN Tile SEC!LEThRY OF
THE INTS2 COll hND TIKE SgciKTAICY OF
Tftg Alt<a Y

In recognition of the rcsponsib llties of
the Secretary of the Army under sections 10
and 13 of the Act of Marclr 3, 1899 �3
U.S.C. 403 and 40'1!, rclatin<f to I.he conLrol
of dredging. filling. and excavation In the
navigable waCers of the United Stoics. and
the control of refu.-.e. In such waters. ~d the
inter »!at!onsh!p of these rerpOnaib!I!ties
with the responsibilities of the Secretary of
the Interior under the Federal Water Pollu-
tion Control Act, ss amrndrd �3 V.S.C. 406
el seq.!. thc P.";h and WIId!Ife Coord!nat!on
Act, as  unended �6 U.S.C. 661-606 !, and
the Ptsh and V  ld!lfc ACL of 1056, as runcnd.
cd �6 U.S.C. 742a ct seq.!. rc!sting Co t!'c
con rol and prevention of water pollution In
suCh waLcrs and the conservation Of the I>!a-
Llon's natura! resource.". and refuted environ-
mrut, Including fi;h and rv ldi!fr! and rrcrc-
ationar values Ihcrclr<: In rrcognlt!on   I our
Joint rcspollsibIIICIrs under ExecuL ve Order
No. 11288 to improve water quality through
the prevcnUon. control,  u<d abatcrnent of
walcr poilu lon from I'edcrai and federal!y
!Ice ns»d activities: arrd In recognii.ion of
othrr prov slorrs of Iaw  <a<I policy, wc. the
twO S crctar!cs, adopt the  OIIOWing pOIlr.lr.s
and proccdurcs:

rOC!C gs

l. IL ls thc nol cy of Circ Iwo Secretaries
that Llrrre .".hall br.' full coordination and co-
operation between their rrsprCCIVe Dcpart-
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Titf» 33 � <I<!vlgation ance' tf<svirJrbfo 'L']ot<srsPart 32k

lrii'I>'ts Ol> LI!e abOYC r<'!in<i<i:Ihlllli<'S ai. <ill <<I'-
ga»lrnt{onal Irvr!s, a<»i IL I:< Ilirir vl<w I.iiaL
Is!ax!in»i» Vffuri.i Il> I 11«II:irhu! Kr Of ih<LS<
rrsi!onsibiiltivs, Inrtiiiii»<< i Ii<! !<v i>l»i!<i»»f
dl frring view:i, Ini!i L bv ui»irriaken ai, I!!i
carl!cst vrarlieabl< ti!nc a<»i at lhr! firhi or-
ganirstiona! iiiilt mosL dlr<rtly ro<v< riircl.
Accord!ugly, Diitriet Enginvrrs of thr U.S.
Army Corps of Ei>gine<ra aha!I coorilinatr
WIth t!iC RCKIO»<ti DireCIOrs Of I.ll<' S<'I'I'P,
tary of thc' interior o» fish a»d wll<llifv. >< c-
reat!On, and pOlh.'Li<><i proi>!orna a.y:<>< Iatisl
with drcdying, filling. a»d vxcavatii><i oi>vr.
ation» io oe conducted >ind< r p< rmil: I.v<!» <i
under tlir tII99 Act I» Lhc navlgnhlr waters
of tlie i'nitrd SLatcs, a»d th< y Shall ayail
t!iernsclvcs of ll!e tcrni!!cal acivlr< al><i >KI-
a!stance which such Directors may prov!dc,

2. The Secretary of the A.my v<I!1 srrk the
advise and counsel of the Srcretary of I,hc
Interior on difficu!l. ca'rs. If thc 8<ere!.ary
of the Interior advises that proposrd oper
aLlons will unreasonably impair natural re
sources Or the re!atCd envlro!imcnt, inC!ud.
ing the f!sh and wi!diifc and recreational
values thereof, or whl reduce thc qusJiiy of
suCh >valers in violalioii of applicab!e water
quality standards. the Secretary of thc
hrmy in acting on the rcqursl for a prrmit
wlil carefully evaluate the a<Jvnnta«es anci
benefILS Of the oPe;atio<>S in relation tO the
rvsu!Lant loss or damrgc, including ail <taLa
prese»<.ed by the Secretary of the Interior.
and wiil either deny the permit or inciiidc
such conditions >n the per<nit as he deirr.
minrs to be in thc pubiir interest. Including
provisions that will assure rompllancc with
water qusliLy standards established in sc
cordance w! th law.

I. Upon receipt of nn appiicatlon for a
permit. fo. oredging, filib>g, cxcaVatIOn. or
other related worl: In r.avlgab!e waters of
.!ie Umted SLatrs. the DI«trirt Engineers
sliall send notices to ail i»Lercsted parties.
lnelud>ng Lhe apprupriate Regional Dir<c
tors of theFedcral V/ster Pollution Control
Administration, tkie Unilcd States Ptsh and
Wildlife Scrv!ce, and the NaLlonai Park
Service of the !3cpartment of tlir. Interior,
and Lhe ar.praprlate State conscrvaLion. rii-
sources, and water pol!ution I.gcncl.s.

2. SuCh it<:viola! Directors of the Scer<i-
Lary of the interior sh:>II lmfnedia<e!y !nake
such studi< s and investigations a' I. l>cy
dec!n neer sary or dvsirablc. consult with
the spprapriate State agencies. and adv!s<.
the Distri t Enain<!ers whether the v:Ork
proposed hy the pvrm<t nppliranL. Ii!ciudh!K
the deposit of any !»ster!«i I» or near Llir.
navigab!e r!atvrs o! l!>r United State"�wl!l
reduCC <hv auaiity Of suCh watCrS In Viala-
tlO» Of apphcabie Water quality Siandarda Or

l 52

vnocs<>vnas ros csrnvs><o ooy n<r"g
VOL>c!cs

iiiiri:i <iiiiil<iy laiva!r nii<ur!<l rr .«i!rr<.s or
I!i< P i«ii <I < iivirniii»e»I..

3. '!'h< IHstrlrit Eiigi»«r wl! I Ii«hl I>i>hlic
I!vari!>gs « i! pprillII !>1<pl!<'i><i<«1«<<!i«' l<'v<'i
r<!;p<i<is< I o I> pi!i!il< i!oi,i< r !<i<!I< np.'. >liat
hca! iiigs iir«I< s!!!<hlr, tr< sf for<I «I! I»L< r<" t-
<'d Ii:ir<l<: f»il Oopurii<riity tO bi Iie«rd On
ob!< r!.!<!i!:i < I<'I! >P<!.

'I. '11<v f1!xirlrL Eiigi»rrr, lr> d<!siding
wl»'th< r a I>< rmlt shl«ll<l hP. I!s.ii!« I.,!i!a!}
W< Iuli all r< I< Vant f«CI<>r!> Iii r< arhir<g his <J<-
cisi<i<>. !<i ai>y <!as<' whrr< 1!Ir< i.t«.:< of th<
S<rr<!ary i>f i!i< Intr rior i<dv!! c l'I» D!strlrL
E<igin< i rs >liat pr»t<o,v <I v»rk «!II I»>I>air
tllr w'>I <'I in<<<illy Ii> Vi«li>t!O» Of «pI>II<'ah!V
Wai< r «il«ii! y Ri.a<ldar<IS o<' l>nri asii<ia1>ly
Irn!<Rir I!i<' i>iiiiiral rr..o«rr<!s or I h<. rrlat<!d
meir<i!i!i« i>t, h<;hiiii, wiililn ihe III!iiu< of
hLs r<s;ponsiblllty. i Iicooragi; Lhi applica<.t
to Lakr. st<'ps that will r< ..oive Lh» obleetlons
to the work. Palling ln th!S r<wpi ri.. ihr. ULS.
trlcl 1!»ginevr shah forward thc ca:ie for the
con.<I<I<ration of the Chief of Engi!irrrs and
thr. appropriate R<:gionai Dlrertor of the
Secretary of the Int< rior rhall riubmlL h!s
vi<.ws arid rv< om<mndstlons lo hIII nge»cy's
WaahlnifLOn headquarters

S. Thr Chic f of Ergiiieers shall r< ter to
Lhr Under SccrrLary Of the inLeriOr all
the<«< ciu;es rcfrrred Lo him cor!Lai»lng unrc.
.'<olv<.d s»h>,tantiv<! diff<'r<'I!CP!I of i;I<'ws:>ac!
he siiail incii>dc I>is anaiysis thc>< of. for the
purpos<. of obtaining thc I!<.partmrnt of In.
terior's rommcnLs prior to final dctrrmina.
t!on of the issues.

G. In those eases «herr the Cliief of Engl
ncerr. and tha Under Secretary are unable to
resolve ti>e rcmai»ing I!;sucs. lhe cases >vill
br ri fvrrcd to <h< 3 mr<.tary of the Army for
dtv !sion In eonsu!Lat!On with Ihv Secretary
of the lnL< rior.

If in Ihc coumc of operations within
this understanding. cltiicr Secretary find-
It!l tern>s in nerd of >nodification, he may
no<rfy the other of !he riaturc of the desired
el>aug<xi, Io that i vrnt Ll>e Sc<crctarics shall
within 90 days negotiate suCh an>cnd!Rent
s-" Is considered dv...irablc or !nay;!gree upon
t<.r<ninni.loi> of tlits uridcrsianding sl Lhe
end of the period,

Dated: July 13, f987.

STRWAT!T I<. UDALL,
$<crrfars of!Ar. fr!trr>or.

Daicd: July 13, I9lI7,
SrANLzv ils on,

Secretary of fhr. hr>ay.

PmV 326-arfranCZrmNV

S< e.
326, I Purpose.
32<0.2 DtsCOVery Of unauihnrlsed Setlvi!.y in

pro sr< ss.
32f<.3 Investigation.
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qualifying for the use of a general
permit are nat required to but may
publish in a newspaper of general
circulation in the area affected by
the proposed project a notice of
intent to use a general permit. The
notice, if published, shall follow
substantially the format in Fla.
Admin. Code Rule 17-1.62 and shall
be published within 14 days of the
date when the department receive%
notification pursuant to Rule
17-4 ~ 53�!. No person who has pub-
lished notice shall begin work until
af ter the 21 days for requesting a
hearing has passed or a hearing is
held and a decision is rendered.
Specific Authority: 403.814 l!,
F.S. Law Implemented: 253.123,
253 ~ 124, 258 ~ 165. 403.061, 403.087,
403. 088, 403 .702-403 ~ 73, 403. 814,
403.851-403 ~ 864, F. S. History:
New 7-8-82, Amended 6-16-84.

17&.54 General Conditions for
All General Permits

�! The terms, conditions,
requirements, limitations, and
restrictions set forth in this Part
are "general and specific permit
conditions" and are binding upon
the permittee. The condi tions are
enforceable under Chapter 403, F.S.

�! The general -permit is valid
anly for the specific activity indi-
cated. Any deviation from the speci-
fied activity and the conditions for
undertaking that activity shall con-
stitute a violation of the permit.
The permittee is placed on notice
that violation of the permit may re-
sult in suspension or revacation of
the permittee's use of the general
permit and may result in institutian
of legal proceedings as the Depart-
ment may consider appropriate.

�! The general permit daes not
convey any vested rights or any

exclusive privileges. I t does not
authorize any injury to public or
private praperty nor any invasion of
personal rights. It does not autho-
rize any infringement of federal.
state or local laws or regulations.
It does not obviate the necessity
for ob taining any other federal,
state or local permits that may
be required or operate to allow
the permittee to violate any more
stringent standards established hy
federal or lacal law.

�! The genera I permi t does not
relieve the permit tee from li abili ty
and the penal ties therefore when the
construction or operation of the
permitted activity causes harm or
injury to human health or welfare;
causes harm or injury to animal,
plant or aquatic life; or causes
harm or injury to property. It does
not allow the permittee to cause
pollution in cantravention of F]or-
ida Statutes and Department rules.

�! The general permit conveys
no title to land or water, nar does
it constitute State recognitian or
acknowledgement of title. I t does
not cons ti tu te authorl ty for reel a-
mation of submerged lands. Only the
Board of Trustees of the internal
Improvement Trust Fund may express
State opinion as to title.

�! No general permit shall
authorize the use of state owned
land without the prior consent of
the Board of Trustees of the Inter-
nal improvement Trust Fund pursuant
to Sectian 253.77, F.S.

�! The general permit may be
modified, suspended or revoked in
accordance with Chapter 120, Florida
Statutes, if the Secretary deter-
mines that there has been a viola-
tion of any of the terms or condi-
tions of the permit; there has been
a violation of state water quality
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standards or state air quality stan-
dards; or the permittee has submit-
ted false, incomplete or inaccurate
data or information.

 8! The general permi t shall
not be transferred to a third party
except pursuant to Fla. Admin. Code
Rule 17-4.12.

 9! The general permit autho-
rizes construction and where appli-
cable operation of the permitted
facility. However, the per mittee
shall give notice of continued use
of a general permit thirty �0!
days before the expiration of this
permi t.

�0! The permittee agrees in
accepting the general permit to make
every reasonable effort to conduct
the specific activity or construc-
tion authorized hy the general per-
mit in a manner that will minimize

any adverse impact on the adjacent
property or public use nf the adja-
cent property, where applicable, and
on the environment, including fish,
wildlife, natural resources of the
area. water quality or air quality.

�1! The permittee agrees in
accepting the general permit to
allow a duly authorized representa-
tive of the Department access to the
permitted facility or activity at
reasonable times for the purpose of
inspection and testing to determine
compliance with the permit and the
department rules.

�2! The permittee agrees to
maintain any permitted facility,
or activity in good condition and
in accordance with the pl ans sub-
mitted to the department under Rule
17-4.53�!.

�3! A permittee's use of
a general permit is limited to
five �! years. However, the per-
mi t tee may reques t continued use
of the general permit by notifying

the department pursuant to Rule
17-4.53�! .
Specific Authority: 403.814�!,
F. S. Law implemented: 253. 123,
253.124, 403.061, 403.087, 403.088,
403 .702-403 .73, 403 .8'l4, 403 .85]�
403.864, F.S. History: New 7-8-82.

17&.55 General Permit to U.S.
Forest Service for Minor Works with-
in National Forests in Florida.

�! A general permit is hereby
granted to the U.S. Forest Service
to conduct the works described
hei ow:

 a! Culvert placement, replace-
ment, and maintenance in streams of
less than fifteen �S! cubic feet
per second average discharge at the
culvert location or draining less
than 5,000 acres in the Apalachicola
National Forest, 10,000 acres in the
Osceola National Forest, and 7, S00
acres in the Ocala National Forest,
excep t for cul ver ts associated wi th
Iow water crossings.

 b! B ridge construction,
replacement and maintenance for
structures up to 400 feet in length
and two lanes or less in width,
pursuant to the restrictions listed
in Section 403.813�! �!, F.S.;

 c! Construction and mainte-
nance of low-water eros sings  hard
surface crossings over which water
flows during storm events or imme-
diately thereafter!;

 ct! Bathing beach restoration
at developed recreation sites whe r e
maintenance dredging is less than
100 cubic yards per year and less
than 100 cubic yards per single
occurrence;

 e! Dock construction, replace-
ment and maintenance for docks of up
to 1000 square feet of over water
surface area, in Outstanding Florida
Waters subject to restrictions
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APPLICATION POR CONSTRUCTION
DREDGING AND PILLING IN THE HATERS OP THE STATE OP PXORIDA

ALFRE B . DEVEREAUX B R ~
Colonel, Carps af Engineers
District Engineer
Jacksonville District

Secretary
State of Florida Department
of Environmental Regulation

of Trustees of the Internal
Improvement Trust Fund

State of Florida Dep
of Natural Resources
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PREPACZ

The expanded Federal and State regulatory programs for protec-

ting water resources have from time ta time resulted in delayed

responses to applicants which might have been avoided with a better

coordinated State-Federal program. The duplication of permitting

and overlapping notice requirements have all added to these unnec-

essary delays.

Ta minimize these problems and others, the State of Florida

Department of Environmental Regulation  DER>, the State of Florida

Department of Natural Resources  DNR!, and the U.S. Army Corps of

Engineers published this pamphlet and the Joint Application. Our

experience has shown that the Joint Application has met with great

success.

You must still obtain ALL required local, State, and Federal

authorizations/permits BEBORE cosmmncing work, including separate

permits or authorizations issued by the Corps, DNR, and DER.
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JO IN I APPLICATION
DEPARTTIENT OF THE ARHY/FLORIOA OEPAATNENT OF ENVIRONMENTAL REGULATION

For Activities in the Waters of the State of Florida

CORPS APPLICATION NUMBER  official use only! OER APPLICATION NUMBER  official use only!

1. APPLICANT ' 5 NAME AND ADDRESS

NAME

STREET

STATE ZIPCITY

TELEPHONE NUMBER  Day !  Night! !

2. Name, address, zip code snd title of applicant'a authorized agent for permit
application coordination

Telephone Number

3. NAME DF WATERWAY AT LOCATION OF THE ACTIVITY.

4. LOCATION WHERE PROPOSED ACTIVITY EXISTS OR WILL OCCUR.

RangeTownshipSectionStreet, road or other descriptive location

LongitudeLatitudeIncorporated city or town

Tax Assessors Description:  if known!

County

Subdiv, No. Lot No.Map No.

5. NAME AND ADDRESS INCLUDING ZIP CODE OF ADJOINING PROPERTY OWNERS WHOSE PROPERTY ALSO
ADJOINS THE WATERWAY ~

Private Multi-dwelling [ ] Public [ ]
Other [ ]  Explain in remarks!

Page l ofDER Form 17-1.203�! Effective November PO, 1982

l 60

6. PROPOSEO USE
Private Single Dwelling [ ]
Commercial [ ]

OER Code.
W/W Code



7. OESCRIP JION Of PROJECT  Use additional sheets, if necessary!

h. Structures: l. New work [ ] Maintenance oF existing structure [ ]

2. Piers, docks and use: Coseerciel [ ] Private [ ] Public [ ]

a. Single pier [ ] length

e. Other  please describe!

ffori ron tel f Vertical

8. Excavation or Dredging: New Work [ ] Maintenance rork [ ] Tot ~ I acreage involved

ft. Width ft. Depth

Ft. Depth

ft. DepthLength Ft. Width3. Other

4. Cubic yards> Tot ~ I for project

cyd. landward of ordinary/sean high watercyd. watarrard/a ~

C. Fill:

Aaount of seterial

c. Total acreage to be filled Tot ~ I acreage of wetlands involved

2. Containaent for fill

~ . Dikes [ ] b. Seawall, atc. [ ] c. Other  please explain!

3. Type of fill aaterial to be used

4. Source of fill eaterial to be used

Page 2 of 4
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b. Nuabar of piers [ ] length

c. Nusber of boat slips [ ] length

d. Nusber of finger piers [ ] length

3. Seawalls, revetsants, bulkheads f length

a. Type: Yertical [ ] Riprap [ ] Slope:

b. Material to be used

4. Other type of structure

l. lccasa Channel [ ] or Canal [ ] Length

2. Boat Basin [ ] or Boat Slip [ ] Length Ft. Width

b. Type of seterial to be excavated/dredged

~ . Cubic yards placed waterwerd of' ordinary/sean high ~ster

b. Cubic yards placed landward of ordinary/sean high water

OER Fora l7-I. 203 l! Ef Factive Novesber 30, l9S2

width

width

width

width



8. Date activity is proposed to commence to ba completed

9. Previous permits for this project have been DER Corps

A. Denied  date!

B. Issued   date !

C. Other  please explain !

Differentiate between existing work and proposed work on the drawings.

lO. Remarks  See Instruction Pamphlet for additional information required for all applicatians
and certain activities. Uae additional sheets if necessary.!

]1, AFFIDAVIT OF DKHERSHIP OR COkTROL of the property on which the proposed project is ta be
undertaken

COUkTY, FLDRIDALEGAL DESCR IP TIOk OF PROPERTY SITUATED Ik
 Uae additional sheets if necessary!

Signature

County,Swore and subscribed before se at

19dsy ofthis

kDTARY PUBLIC

ky commission expires:

Page 3 of 4DER Form l7-1. 203 l! Effective kavembar 30, 1982
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I CERTIFY THAT:
[ ] I em the

below.
[ ] ! as not

described
property
acquir ad.

 please check appropriate space!
record o~ner, lessee, or record easement holder of the property described

the record owner, lessee, or record easement holder of the property
below, but I will have befar ~ undertaking the proposed «ork the requisite

interest.  Please explain what the interest will be and haw it will be
!



lZ, Application is made for a permit s! to authorize the activi ties desCribed herein.

A. I suthorrze the agent listed in Item PZ to negotiat e modi f'icet iona or revisions, «hen
necessary, snd accept or assent to any stipulations on my behalf.

B. I understand I may have to provide any additional inFormation/data that may be necessary
to provide reasonable assurance or evidence to show that the proposed project rill
comply with the applicable State water Quality Standards or other environmental stand-
ards both before construction and after the project ie completed,

C. In addition, I agree to provide entry to the project site For inspectors with proper
identification or documents as required by law f'rom the environmental agencies for the
purpose oF making preliminary analyses of the site. Further, I agree to provzde entry
to the project s ite I'or such inspectors to monitor permitted work i f a permit is granted.

0. Further, I hereby acknowledge the obligation and responsibility for obtaining all o F the
required state, federal or local permits before commencement of construction activities
I also understand that before commencement o F this proposed project I must be granted
separate permits or authorizations I'rom the U.S, Corps of' Engineers, the U.S. Coast
Guard, the Department of Environmental Regulation, and the Department of Natur sl
Resources, se necessary.

I CERTIF Y that I em familiar with the information contained in this application, and that
to ths best of my knowledge and belief such information ie true, complete snd accurate.
I further certify that I possess the authority to undertake the proposed activities.

Signature of' Applicant Oats

NOTE: THIS APPLICATION MUST BE SIGNED by the person «ho desires to undertake the proposed
activity or by an authorized agent. !f an agent is applying on behalf of the appli-
cant, attach prooF of authority for the agent to sign and bind the applicant.

18 U.S.C. Section 1001 provides that: Whoever in any manner «i thin the jurisdiction o f' any
department o r agency o f the Uni ted 5 tates knowingly and «i ll fully f aisi I'iea, conceals, or
covers up by sny trick, scheme, or device a material Fact or makes any false, Fictitious or
fraudulent statements or representations or sakes or uses any false writing or document
knowing s a me t a contain any false, fictitious or fraudulent s t e t erne n t o r entry, s he l l b e
f'ined no t more than $ l0,000 or imprisoned not more than f'iv e years, or both.

NOTICE TO PERMIT APPLICANTS

This is a Joint Application; it is NOT a Joint Permit!

You Mus t Obtain All Required Local, Stats, snd F'edersl

Authorizations or Permits Before Commencing Norkl!

Page 4 of 4DER Form l7-l.203 l! Ef'fact ive November 30, 1982
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For our information: Section 370.03
Fill equipment owned, used, leased, r
ed with the Department o f' Natural Res
equipment you may wish to determine i
in f'ormation, contact the Chief o f the
Department of Natural Resources, 3900
32303. Telephone Number 904/488-1195
I HE OEPARI'Mf NT OF ENVIRONMENTAL REGUL

4, Florida Statutes, requires that all dr
anted or operated in the state shall be r
ources. BeFore selecting your contractor
f this requirement has been met. For fur
Bureau of Licenses and Motorboat Registr
Commonwealth Boulevard, Tal lshessee, Flo

THIS IS NOT A REQUIREMENT FOR A PERMIT
AT ION.

edge end
egister-

or
ther
ation,
ride

FROM



DRAWING SHEE T

AT

5 TATE

z.

SHEET OF DATE
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PURPOSELY

DATUM>

Adjacent Property Owners'

DER Fore 17-1.203 l! Effective Noveeber 30, l9B2

COUNTY OF

APPLICATION BY!
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Cceylete two copies of the appli-
cation form, together with fear cop-
ies of detailed plans. The blank
application and drawing forms includ-
ed in this panphlet may be used as
working drafts or ranaved and suhait-
ted. If needed, additional copies of
the application form may be obtained
fry the offices indicated in Appen-
dix D.

The plans shall conform to the
requirarents in Section III and gen-
erally foUcw the format of the sam-
ple drawings included in this pam-
phlet.

Also, the applicant may be rm
quired to furnish such additional in-
formation as may be tinely requested
in order to carplete a review of the
application.  See s. 403.0876, F.S. !

~ or print in ink responses to
the nuabered itans. The application
form should be campleted as follows:

Item No. 1 - In addition to the
applicant' s nam and address, include
the telephone number where the appli-
cant can be reached. If there are no
objections to receiving calls after 5
p.m., include a nurrber where the ap-
plicant may be reached at night,
also.

Item No. 2 -   If no agent is

ing on behalf of the applicant, then
in addition to the nam, address and
telephone number of the agent, the
a~lication form must. be acccapanied
by a letter frcm the applicant autho-
rizing the designated agent unless
the application form is signed by the
applicant in Item No. 12. The Corps
permit, however, must be executed by
the applicant,.

Item No. 3 - Give the of f i-
cial nam of the water body at the
location of the proposed project as
indicated an maps. If a water body
is cal.led locally by another narn.,
include the secondary nam also. If
the water body is unnamed, so state.

Item No. 4 � Give the street
address of the proposed work. If
there is no street address, give
directions for f inding the location
using lanAaarks, such as color of
hoses, type of r~s, mileage, and
cmaercial establishments. Give the
section, tcenship and. range designa-
tion of the property involved in the
project which may be obtained frcrn
the pragerty deed. Give the longi-
tude and latitude in degrees, minutes
and seconds; include the tax asses-
sor's description of the property, if
kn~. These designations olus city
and county nartes aid the agency in
locating the site of the proposed
activity.

Item No. 5 - List the nam s
d ~d

code of adjacent pre@arty overs on
the water body as they appear on the
local tax roles. If property overs
on the opposite shoreline may be ma-
terially af fected, include their
nanes and addresses. If the ad jacent
prcyerty is in multiple oveership
such as a condaninium, please provide
a caamn address for an association
which will reach the multiple o~ers.

Item No. 6 - Indicate the pro-
posed use in terms of whether it is
for use by a single resident  private
single dwelling!, a goverrm~mtal unit
 public! or f or business  ccaaer-
cial! . If these categories are not
applicable, check "other" and ex-
plain.



Item No. 7�

A. Struc~es

C. Pill
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�! Check whether the proposed
project is maintenance of an existing
structure or a new structure.

�! If the prapoesd stzutWure is
a pier or dock, indicate whether it
is ccaarercial  used for business pur-
poses!, private  used/owned by one
person, or mv.ltiple cenership!, or
public  owned and operated by a
gcnrerment entity! . Indicate whether
the project is one pier or several
and the length and width of the
pier s! . If the project is for a
neer of boat slips or finger piers,
indicate the number and the dimm-
sions of the slips/piers. Use addi-
tional pages if the dirmnsions are
not the same for each slip, finger
piez, or for "T"/"L" shaped docks.

�! If the graphed structure is
a seawall, revetment or bulkhead,
please check this category and in-
clude the length along the shoreline,

type, the slope  H:V! and the
material to be used.

�! If the prcyoead structure is
not a pier or seawall, please des-
cribe the structure in full detail.
Use additional sheets as necessary.

B. Excavation or Dr

Zf the prcposed project includes
excavation or dredging, please check
whether the work is new work or main-
tenance dredging and include the to-
tal acreage of the prcyosed mccava-
ted/dredged area. Check the type of
excavation to be performed  access
channel, canal, boat basin, boat slip
or other! and include the length,
width, and depth of the prop."@ed
excavation. Indicate the amount of
material in cubic yards taken free
sukaerged lands waterward of the

ordinary/man high water line. Indi-
cate the ament of material in cubic
yards ramved landward of the ordi-
nary/nean high water line. Indicate
the type and comgesition of material
to be dredged. BE SGtE YCQ PRCRi%3E
DEZPMS OF SPOIL DISPOSAL IN THE FILL
SECTION.

�! Indicate the amount of fiU,
in cubic yards to be placed water-
ward and the ament lanchrazd of or-
dinary/aean high water. Indicate the
pr~~ total acreage of area to be
filled and the total acreage of wet-
lands involved.

�! indicate how  dike, seawall
or other! you prague to contain the
fiU. so that it will not escape into
ad jacent waters.

�! Indicate the type of fill
material to be used  clean sand, con-
crete rubble, dredged spoil, etc. !

�! Indicate the smrce of fill
material to be used  upland exlcava-
tion, off~ite, dredging, etc.!.

Item No. 8 - Indicate the date
when the activity is scheduled to
cclae~m and the date when cmpletion
of the project can be anticipated.

Itea No. 9 � Zf an a~ica-
p

project, indicate in the appr~riate
box  denied, issued or other!. ALso
indicate the DER or Corps neer of
the permit or application for permit.
Please indicate the existing work on
the drawings.

iten No. 10 � 'Ibis section is

prarided for use in explaining or de-
tailing any additional information
needed for certain activities. If
additiona1 space is needed., use sepa-
rate sheets and attach to both copies



of the application.
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~ 1
need f or the prcposed work and all
alternatives that were considered.
Also, give the width of the water-
way at the praposed location and
state whether or not an overall plan
of developaant has been prepared.
Applicants must provide reasonable
assurance that the posed activi-
ties will not degrade the waters of
the state. 'Ibis section may be used
to describe what precautions will be
taken.

Dredginiy � Describe type and com-
positmn of material  if not given
in Item No. 7!. Include the type of
ec uipmnt to be used and how it will
be brcvght to the site. Describe the
site and methcds for disposal. of the
material, including plans for preven-
ting runof f f ran contaradaating the
waters of the state

~Pillin � Describe the type snd
carrposition of material. Describe the
type of structures   i f any! to be
erected on the fill areas. Also, for
the federal permit the appl.icant must
denonstrate that the activi ty is
water dependent or that no alterna-
tives are practical. and that the
placenent of fill will not cause a
perm ment, unacceptable disruption of
the aquatic ecosystem.

Constr .~ion � Describe the type
and carrposition of material to be
used. If an artificial reef is the
proposed construction, itemize the
hull, l500 concrete bl.ocks, etc. If
docking facilities are prcpased,
include a description of plans far
sewage pump out f acilities, fueling
facilities, contingency plans for
possible oil spills and any other
pertinent information such as type of
vessel anticipated to use the facil-
ity.

Hazardous Materials � If the

activity incl.udes the handling, star-
age or transportation of petrolezn or
other hazardous material, the appli-
cation shall contain a description of
a spill contingency plan which shall
be developed pursuant to law.

Item No. ll � Information Need-
ed for Affidavit of &mershz or

A. The affidavit of omership or
control sold be signed by the amer
or owners of the property, the lessee
or the easarent holder; or must be
signer by a person who has the au-
thority to sign for and bind the
~er, lessee, or easenent holder.

An applicant does not have to be
the present oozier, lessee, or ea~
ment holder f or the property, how-
ever, prior to cotmri ncenent of any
work under the pexmit the applicant
rmst have a Legal right to conduct
the work on the prcyerty and to con-
trol and maintain the work and proj-
ect in accord with the permit condi-
tions and State and Federal rules and
regulations.

B. If subdivided, the prcper ty
shculd be described by lot number,
blcek number  if any!, nam af sub-
division, and plat book number and
page where recorded.

C. If unplatted, the praper ty
shculd be described by section, tom-
ship, range, and subdivision.

D. If the description is based
on cd es and distances not follow-
ing the plane coordinates, the point
of beginning shcuLd be identified.

Please contact the nearest DER

of fice shculd clarification or fur-
ther instruction be necessary.



Item No. 12 - The applicant
or authorized agent sold carefully
read the certification before signing
and dating the application foxm. No
application can be processed withcut
a signature; therefoxe, do not forget
to coeplete and sign both copies
before mailing. <Note: both signa-
tures must be original, not a photo-
copy. !

Attach DER check to the front of
the application. Be sure the check
is completed properly including the
correct name of the payee, the appro-
priate ament and the signature of
the payer. Checks should be made
payable to the Depart-vent of Kmvircn-
mntal Regulation.

Attach additional exhibits  Sec-
tion II! and drawings < Section ZIZ!

to the back of the application.

Zf assistance is needed beyond
what is prided by this application
pamphlet, please co~tact the nearest
state or federal district office.

NAIL APPLICATION TO: The Depart-
mnt of Enviroaaental Regulation at
the appropriate address as indicated
in Appendix D.

Concurrently, NAIL APPLICATION
for groin or jetty construction,
beach restoration or o~ activities
permitted pursuant to Chapter 16l,
Florida Statutes, to: Burne of
Beaches and Shores, Cegertm~mt of
Natura1 Rescurces, 3900 Cmmerwealth
Boulevard, Tallahassee, Florida
32303.  See Appendix B. !
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SECTICIN II ADDITL XQL E!KQ3ITS REQUIRED

A. General

169

A. Attach two copies of vertical
aerial photograph of project area,
scale 1:24,000 �" = 2,000 ft.! or
greater  mere detailed!. This may be
omitted on artificial reef applica-
tions and projects which neet the
criteria for short form applications.
The project site must be clearly in-
dicated  marked! on the aerial.

B. Suhait a. copy of a suhaerged

ALL PCTLVXTIES PERMITTED. RE-

QUIRE DOINGS. The drawings shculd
be to scale and suhnitted on 8 1/2" X
ll" geger  blank sample included! .
In order to faciLitate processing,
fear legible copies of all drawings
are required. If you are unable to
reduce your activity to 8 1/2" X 11"
sheets, match lined 8 1/2" X ll"
sheets are acceptable but each draw
ing may not include more than 8
sheets of paper. Large scale draw-
ings larger than 8 1/2" X Ll" may be
sukmitted for information purposes
but they do not replace the drawings
required pursuant to these instruc-
tions. They must contain a dirten-
s Zoned cross sections ClIIRns loner
plan view of work, and location map
of the area. A separate sheet sold
be used f or the location map i f
greater detail is necessary to accu-
rately identify the location o f the
proposed project. A one-inch margin
should be left at the top edge of
each sheet for binding prunes.
Since drawings must be repr educed
photographically, color shading can-
nat be used. Drawings may shaw work
as dot shading, hatching, crosshatch-
ing or similar graphic syrrbols.

land lease, easement, dedication or
other fozxn of consent of use as soon
as avai~le from the Board of Trus-
tees, where applicable, pursuant to
Section 253.77, F.S.  In adust cases,
consent of use can only be obtained
after the application is filed with
DER, therefore, this exhibit may be
forwarded at a later tirrl . !

Detailed instructions for the parti-
cular activi ties are included here
and sample drawings are included in
Appendix Z. Florida law requires
that drawings, attar than those pre-
pared by a person for his mm prcper-
ty or by a gavernm~mtal employee in
the course of his assigned duties for
a gavernmental entity, must be certi-
fied by a professional engineer or a
registered Land surveyor  Chapter
471, F.S. !. Shield you make change
in ymr plans during the processing
of the application, be sure that ym
sutm revised drawings to DER.

B. Drawin Checks.ists

As ym prepare year drawings,
use the appreciate checklist to as-
sure that year drawings are complete.,
Drawings which do not contain the
listed item will be considered in-
cmplete, and you will be requested
to revise year drawings before year
application is considered complete
for processing. If ycu have ques-
tions concerning those itemrs, please
contact MR or the Corps for assis-
tance.



Bacili  ies!

3.
View
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Clearly label streets l~ing to
project site.

Shaw location of the activity
site including latitude and
longitude, if knee.

Shaw naae of waterway.

Show narre of and distance to
local toom, ccmmnity, or iden-
tifying location.

Identify map or chart fran which
vicinity map was taken if appli-
cable.

Shaw graphic scale.

Show north arrow.

Plan View   view!

Show existing shorelines includ-
ing applicant's upland prcperty
lines with dizeasioos.

Shaw direction of ebb and flood
in tidal waters and direction of
flaw in rivers.

Show north arrow.

Shatw graphic scale.

Shaw approximate rman high and
law waterlines in tidal waters
or shaw appr animate ordinary
high and law water lines in non-
tidal areas.

Show selected water depths taken
at appraximate mean law or ap-
praximate ordinary low water in
m.unity of proposed structures.

Shaw principal diaensions of
structure ar work and extent

of encraa.hment beyond the

approximate high water line.

Shaw prapceai dredging site, if
applicable, with dinensions in-
cluding propped depth. Shaw
number of cubic yards of mater-
ial to be removed.

Shaw pragceed spoil site with
dimensions including prcpased
method of retention.

Indicate the square footage of
waters of the state to be oc-

cupied by the props& facility,
if it is other than a single
private nancaarercial dock.

Shaw and identify structures  if
any! in waters iaaediately adjac-
entt to the prageaad activity.

Indicate number of boat slips or
tie-~ spams.

Show distance between the pro-
posed f aci lity and the nearest
edge of the navigation channel.

Cross-Sectional and Profile

Show the appracimate maan high
and law water line elevation or
apprcocimate ordinary high and
law water line elevatian.

Shaw existing and propose depth
at waterward f ace of prcposed
work or, if dredging is prapas-
ed, shaw dredging graie.

Shaw proposed structure with di-
mnsians. Identify any struc-
ture to be erected thereon.

Shaw prcyosed height of spoil
site. Include aethod of zeten-
tion and dewatering.

Shaw graphic scale.



Facilities <cont'd. !

4. Notes on Drawin

L. Vicini

  ! State purpose of greased activ-
ity.

  ! State datum used in plan and
elevation views.

  ! If sewage pump aut facilities
will be available, so indicate.

C!ther Dr ' and Fi

  ! Show location of the activi ty
site including latitude and lon-
gitude, if knmm.

  ! Shaw naml of waterway.

  ! Show name o f and distance to
local tom, camrunity, or other
identi fying Location.

  ! Identify map or chart fran which
vicinity map was taken, if ap-
plicable.

  ! Show graphic scale.

! Show north arrow.

2. PLan View   view!

  ! Show existing shoreline s! .

  ! Show ebb and flood in tidal wa-
ters and direction of f Low in
rz.vers

  ! Show north arrow.

  ! Show graphic scale.

  ! Show principal dimensions of
work or structures.

  ! Show approximate rreaa high and
7

If petroleum products or other
hazardous material will be stor-
ed or handled at the proceed
facility, so indicate.

Indicate local zoning classifi-
cation and whether prcposed
project is con@at&le with adja-
cent construction.

low waterlines i f the proposed
activity is in tidal areas on
the Atlantic and Gulf Coasts.
Shaw approximate ordinary high
and Law waterlines i f proposed
activity is in a lake or stream.

Par dredging, excavation or
f ill, show number of cubic
yards, type of material, meth'
of handling, and location o f
fill or spoil disposal area. If
spoil material is to be placed
in approved disposal areas, a
separate map showing the loca-
tion shall be attached. 'Lhe
drawing most indicate proposed
retention levees, wei rs, or
other devices for retaining
hydraulically placed materials.

Show Landward extent of suhnerg-
ed and periodically inunda ted
areas, i f applicable.

Show and identify structures  if
any! immediately ad jacent to the
proposed activi ty, and include
permit nmbers, if knmm.

Identify and shaw location of
any structures to be constructed
on fi ll or in waters of the
state. If nothing is to be con-
structed on fill, state the in-
tended use.



and Fi ' Pro 'ect Drawin  cent'd. !Other D

Cross-seconal and Profile View 4. Hates on Dr

Show approximate mean high and   !
low water elevations or approxi-
mate ordinary high and low water
elevations.   !

Show depth at watezward face of
proposed work or, if dredging is
prcgosed, shaw existing and pro-
posed depths at rman or ordinary
low water and dimasions of pro-
posed site.

If fill is posed, shaw dirren-
sions and identify any structures
to be erected. there on.

Show graphic scale.

Artificial Reef Dr

and Plan ViewVicini structure.

Show location of the activity site   !
including latitude and longitude
of the center of the reef. A U.S.
Geodetic Survey map may be used.

Show distance fry the center line
and the nacre of and distance to
lacal tom, ccmmnity or other
identi fying location.

2. Cross-sectional View

Show graphic scale.

Show north arrow.

Show direction o f ebb and f load in
tidal waters, if applicable. 3.

Show mean high and low water lines
and depths of water at mean low
water.

 

diaensions ofShow principal
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Show nane of waterway.

State datum used in plan and
cross-sectional views.

If proposed structure is for the
purpose of handling gas, oil,
electricity, sewage wastes or
hazardous materials, so indi-
cate.

If the prcposed work involves
f illing, give the area to be
f i lied in acres. %he acreage
should be separated into the
area waterward af the line of
stean/ordinary high water and the
area landward of the line of
aeanjordinary high water.

Shaw a list of the type of ma-
terial to be used. Indicate the
number or quantity of each. See
Item 10, "Construction", for
further detail.

Shaw position of buoys asking
location during construction.

Show depth of tap of the reef at
rrean law water elevation.

Show dimensions on cross sec-

tion.

State purpose of proposed activ-
ity.

State datum in plan and cross-
sectional views.



SAMPLZ APPLICATION

JOINT APPLICATION
DEPARTMENT QF THE ARNY/FLORIDA DEPARTMENT OF ENVIRONMENTAL REGULATION

For Activities in the Waters of' the State of Florida

CORPS APPL ICATION NUMBER  of Picial uee only! DER APPLICATIOH NUMBER  of ficial use only!

NAME

C. i Y.g
STREET

~c ~so~v i 1 t e. c322 /  
CI TY STATE ZIP

TELEPHONE NUMBER  Dey !  Night!

2. Naee, address, zip code and title of applicant' a authorized agent for pereit
application coordination

Telephone Nueber

NAME OF WATERWAY AT LOCATION OF THE ACTIVITY. DER Code
W/W C ode

4. LOCATION WHERE PROPOSED ACTIVITY EXISTS OR WILL OCCUR.

. C~ 'Z~
Street, road or other descriptive location Section Township Range

Incorporated city or town Latitude Longitude

Tax Assessors Description:   if known!
County

Mep No. Subdiv. No. Lot No.

5. NAME AND ADDRESS INCLUDING ZIP CODE OF ADJOINING PROPERTY OWNERS WHOSE PROPERTY ALSO
ADJOINS THE WATER'WAY.

lQ c-' 4 Xc'. ~~wvs6l '32>  

6 ~ PROPOSED USE
Private Single 0~ailing + Private Multi-dwelling [ J Public [ j
Coeeercial L' ] Other [ j  Explain in re aarka!

Page I of 4DER Fore 17-1.203 I ! Ef factive Nova aber 50, 1982
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l. APPL ICAN T ' S NAME AND ADDRESS

E s Els

P4, 3 ~ Cwv c Q~, ~~Wee,gag ~1> 92  



SANPLE APPLICATION

7. DESCRIPTION OF PROJECT  Uee additional sheets, if necessary!

A. Structures: I. New work QC] Maintenance of existing structure [ ]

2. Piers, docks and uses Coeaercial [ ] Private g] Public [ ]

e. Single pier [jK] length width

[ ] lengthb. Nuaber of piers width

c. Nuaber of boat slips [ ] 1ength width

d. Nuaber of f'inger piers [ ] length
/p

e. Other  please describe! S

width

� C

SeswalIs, revetaents, bulkheadss length

a. Type: Vertical [ ] Riprap QQ Sl~e: ~~~Horizontal:
b. Materiel to be used co 4

Vertical

4. Other type of structure

B. Excavation or Dredging: New Work [ 1 Maintenance work [ ] Total acreage involved

l. Access Channel [ ] or Canal [ ] Length ft. Width ft. Depth

2 ~ Boat Basin [ ] or Boat Slip [ j Length Width ft. Depth

ft. Width ft. DepthL ength3. Other

4. Cubic yards: Total for project

cyd. landward of ordinary/sean high watercyd. «starward/a ~

b. Type af eeteriel to be excavated/dredged

C. F ill:

l. Aaount of aaterial

s. Cubic yards placed «starward of ordinary/aeen high eater

b. Cubic yards placed landward of ordinary/sean high «ster

Total acreage of «etlands involvedc. Tote1 acreage to be filled

2. Contsineent for fill

c. Other  please explain!a. Dikes [ ] b. Seawall, etc. [ ]

Type of fill eaterial to be used

4. Source of fill aatsrial to be used

Page 2 of 4DER Fora 17-1.203�! Effective Noveeber 3O, l982
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SAMPLE APPLZCATXON

8. Data ectivity is proposed to coaaence +&4 HZ; to be caapleted

9. Previous peraita for this project have been DER Carpe f

A. Denied   date!

8. Issued  date!

C. Other  please explain!

Differentiate between existing work and proposed work on the drawings.

1O. Reaarks  See Instruction Paaphlet far additional infaraation required for all applications
and certain activities. Uae additional sheets if necessary.!

7Y'L9~ 6 ~k re*to~
ll. AFFIDAVIT OF OHHERSHIP OR CDHTROL of the property an which the proposed project ie to be

undertaken

CK!TIFY THAT>  please check appropriate space!
[X! I aa the record o~ner, lessee, or record eaeeaent holder of the property described

belaw.
[ ] I aa nat the record owner, lessee, or rscard aaseaent holder of the property

described belo~, but I will have before undertaking the proposed work the requisite
property interest.  Please explain «het the interest «ill be and how it »ill be
acquired.!

LEGAL DESCRIP TIOR DF PROPERTY SITUATED IH
 Uee additional sheets i f necessary!

COUHTY r FLORIDA

Swore and subscribed before ae at

this Sk day o f

Hy coaaissian expir es:

Page 3 of!KR Fore 17-1.203�! Effective Naveeber 30, 1982
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SAMPLE APPLZCATION

12 ~ Application is made far a permit s! to authorize the activities described herein.

A. I authorize the agent listed in Item PZ to negotiate modifications or revisions, when
necessary, and accept or assent to any stipulations on my behalf.

B. I agree to pravide any additional information/data that may be necessary to provide
reasonable assurance or evidence to show that the proposed project will comply with the
applicable State Water Quality Standards ar other environmental standards bath bef'ore
construction and af'ter the project is campleted.

C. In addition, I agree to provide entry ta the project site For inspectors from the
environmental agencies for the purpose of eeking preliminary analyses of the site.
Further, I agree to provide entry to the project site f' or inspectors to monitor
permitted work if e permit is granted.

D. Further, I hereby acknowledge the obligation and responsibility far obtaining all of the
required state, federal or local permits before commencement of construction activities
I also un'derstand that before commencement of this proposed project I suet be granted
separate permits or authorizations from the U.S. Corps of Engineers, the U.S. Coast
Guard, the Department ol' Environmental Regulatian, and the Department oF Natural
Resources, ss necessary.

I CERTIFY that I am familiar with the inf'ormation contained in this application, snd that
to the beat of my knowledge snd belief such information is true, complete end accurate ~

further certify that I possess the authority to undertake the proposed activities.

1$ U.S.E. Section 1001 provides that: Whoever in any manner within the jurisdiction af any
department or agency of the United States knawingly end willfully falsifiee, conceals, or
covers up by any trick, scheme, or device e material fact ar makes any f'alee, fictitious or
fraudulent statements or representations or makes ar uses eny false writing or document
knowing same to contain sny False, fictitious or fraudulent statement or entry, shall be
fined not more than SL0,000 or imprisoned nat more than f'ive years, or both.

NOTICE TQ PERHIT APPLICANTS

This is s Joint Application; it is NOT a Joint Permit!

Yau Must Obtain All Required Local, State, and F ederal

Authorizations or Permits Before Commencing Work I!

For our information: Section 370.034, Florida Statutes, requires that ell dredge and
fiLL equipment owned, used, leased, rented or operated in the stats shall be register-
ed with the Department of Natural Resources. Before selecting your contractor or
equipment you aey «ish to determine if this requirement hes been met. For further
information, contact the Chief of the Bureau of Licenses snd Motorboat Registration,
Department oF Natural Resources, 3900 Commonwealth Boulevard, Tallahassee, Florida
32303. Telephone Number 904/488-1195. THIS IS NOT A REQUIREHENT FOR A PERMIT FROH
THE DEPARTHENT OF ENVIRONMENTAL REGULATION.

Page 4 of 4DER Form 17-1.203 l! Ef'fective November 30, l982
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NOTE: TkIS APPLICATION MUST BE y p aires to undertake the proposed
activity or by sn authorized agent. If sn agent is applying on behalf of the appli-
cant, attach proof of authority for the agent to sign snd bind the applicant.
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The purpose of this appendix is
to list the infozmation that is re-
quired by the Board of Trustees of
the Internal Improvement Trust Fund
to obtain a letter of consent, sub-
aezged land lease, easerent, or other
form of consent sought pursuant to
Chapter 253. 77, Florida Statutes.
Copies of Florida Fbdministrative Code
Rules 16Q-21  Sovereignty Subrarged
Lands Manageaent Rule!, 16Q-20  Flor-
ida Aquatic Preserve Rule!, and 16Q-
18  Biscayne Bay Aquatic Preserve
Rule! of the Deparhmnt of Natural
Resmrces, showing the more detailed
requirerants, and criteria for appro-
val are available upon request.. A
copy of an application suhnitted to
the Depmtznent of Envinxxnental Regu-
lation satisfies many of the informa-
tion itans required by the above
zules and will be fozwarded to DNR.
The Bureau of State Lands Nanagarent
will review the application for can-
pliance with the administrative rules
of the Department of Natural Re-
smrces. Additional infoxmation will
be requested if needed. Exeaption
fraa Depaztm~mt of Envirarxnental
Regulation permitting requiremnts
does not relieve anyone using state-
o~ed lands fran soliciting consent
or other authorization f ran Depart-
rrent of Natural Resources unless
specifically exempt under Florida
Aiministrative Code Rule 16Q-21.
Qoestions concerning the status of
the application can be obtained by
calling the DER/'DNR Coordinator at
904/488-9120. All corresponc1ence
sold be directed to:

Clepartaent of Natural Rescerces
Bureau of State Zands Maneyment
3IDO 1th

Rxal 203

, Florida 32303

The following additional informa-
tion sold be provided to assist the
Board of Trustees in considering the
prcyosed activity:

l. Two copies of a map 8 1/2"
x ll" in size showing the approximate
ordinary or mean high water line,
locations of existing shoreline vege-
tation, prcposed structures and exis-
ting structures, applicant's upland
pretty lines, primary navigation
channels, and indicating the direc-
tion to the center of the affected
water body.

2. If dredging is pried, an
estimate of the neater of cubic yards
of sovereignty  sta~twned! mater-
ials to be removed sharp how the
anmnt was calculated.

3. Project description which
should include the statanent of need
and prcposed use of the parcel
sight.

4. Satisfactory evidence of
title for the applicant's existing
uplands in the form of:

a. current title insurance
policy issued by a title insurance
carpany authorized to do business in
Florida; or

b. opinion of title prepared by
a member of the Florida Bar; and

c. affidavit of oumezship attes-
ting to the currency of the current
title insurance policy or opinion of
title, if required by the Cepartment
of Natural Resources.

5. Multiple boat slip facilities
may require an af fidavi t attesting
that the facility will not be a reve-

generating/incan producing



facility.
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6. A statement demonstrating in
detail that the proposed project will
be in the public interest for appli-
cations within an Aquatic Preserve as
defined in Chapter 258, Florida Sta-
tutes. In addition, a statement con-
cerning extreoa hardship on the part
of the applicant may be required for
projects in Biscayne Bay, Boca Ciega
Bay, and Lake Jacjmon Aquatic Pre-
serves

The following information is not
required  by the Bureau of State
lands Management! until a determina-
tion has been made that sovereignty
<sta~avned! lands are involved and
that a lease, easenant, etc., is re-
quired. At that tine, the applicant
will be n'otified by DNR of the deci-
sion and t~ f ollowing information
will be requested:

l. Leases and Easenants � These
surveys must clearly define the boun-
daries of the parcel sought and own-
ership lines of the riparian uplands.
Lease sun;hays must include all struc-
tures to be constructed within the
area sought for leasing, as well as
existing structures.

Please note that the proposed
structures shaild not extend closer
than 25 feet fran the riparian owner-
ship of the applicant's upland pro-
perty as extended waterward toward
the channel or center of the body of
water.

a. A legal or metes and bounds
description o f the area of s tate-
mmed suhaerged land referencing the
section, township, range, nane of the
af fected body of water, ccvnty, and
point of ccilmncenant of the proposed
area fran a knmm point on the mean
or ordinary high water line. We

area must be calculated in acreage
for easement and reclamation projects
or in square f ootage f or submerged
land leases.

b. Prints of survey utilizing an
appropriate scale on 8 1/2 x 14" size
paper and prepared by a person pro-
perly licensed by the Florida State
Boa+i of Land Surveyors, or an agent
of the Federal Goverrment, acm~le
to the Dep,~lnent of Natural Re-
smrces, clearly showing the bounda-
ries of the parcel sought.

c. Name and. address, as they
appear on the latest county tax
assessment roll, of each orner of
riparian uplands lying within a 1,000
foot radius of the proposed suhnerged
lard lease area, verified by the
cainty prcgerty appraisers' of fice,
verifying that these narra cane fran
the latest tax assessment rolls.
Names and addresses shall be clearly
typed, preferably on labels suitable
for mailing and acceptable to the
Department.

d. Ãci tten conaents f ran the
Departnant of Envirczmental Regula-
tion in the form of a permit apprai-
sal or biological assesanent, and a
letter of intent, if issued.

e. All applications for submerg-
ed land leases must have approval or
letter of no ob jection f ran the
-appropriate city or county govern-
nant. Failure to obtain approval
will result in autamatic deactivation
or' denial of application.

2. Reclamation of Zand Lost

Erosion � This survey must clearly
define the applicant's upland, U.S.
Meander Line, the approximate origi-
nal naan high water line, the exis-
ting approximate naan high water line
with a land tie to an established
reference point, and elevations in



PMT IIX. FEES

16

180

areas exposed at aean high tide. In
addition to the survey, the following
information will be needed:

a. Two af fidavi ts executed by
disinterested parties evidencing the
manism, as accurately as possible
fran personal knawledge, that the
loss of land occurred as massive
action  storms, hurricanes! .

b. Accurate aerial photographs
s~g the date of flight, evidenc-
ing the location and conf igur ation
of the original shoreline. Sugges-
ted sources are local office of the
Depcg~lt of TrBGsportat3.on q Tax
Assessor's office or the Army Corps
of Engineers.

c. Stateaant of the proposed
aethod of reclaiming the lost lands,
if not indicated on the Degertmnt
of Enviroaaental Recpzlation parfait
application f orm.

L. A non-r~w@able processing
fee in the amount of $200.00 for a
subnerged land lease or an eaacmant
for private p~eses.

2. Annual f ee, ccaputed at
$0.045 per mp.mze foot or a mining
of $225. 00, whichever is greater,
payable to the Departzmnt of Natural
Rescurces upon approval of a sulmerg-
ed land Lease.  The annual fee is
subject to change upon adoption of a
rule revising this rate. !

L 1 ~ ~ f
entre registration neater. Iaases
without sales tax amaqtion cerl~i-
cate shall be subject to Florida
State sales tax pursuant to Chapter
212., P.S.

4. Payment for severed material
shall be sulxnitted in the folM~g
anmnts:

 a! $3.25 per cubic yard in Rm-
roe County.

 b! $2.25 per cubic yard in Bay,
Br'.rd, Brmmzd, Charlotte, Collier,
Dade, Duval, Escaabia, Hillsborough,
Lee, Manatee, Palm Beach, Pasco,
Pinellas and Sarasc~ ccunties.

 c! $1.25 for all other cmn-
ties.

 d! The minimun payment of $50.
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Section 161. 04l, Florida Sta-
tutes, states: "If any person, firm,
corporation, ccmnty, municipality,
tmeship, special districts, or any
public agency shall desire to make
any coastal construction or recon-
struction or change of existing
structures, or any construction or
physical activity undertaken specifi-
cally for shore protection purposes,
or other structures and physical
activity including groins, jetties,
moles, and breakwaters, seawalls,
revetments and artificial nmrishaent
or other deposition or rernvral of
beach material or other structures if
of a solid or highly iapermeable
design, upon sovereignty lands of
Florida, below the mean high
waterline of any tidal water of the
state, a permit must be obtained frcrn
the Department of Natural Resources
prior to the camrrencement of such
work. "

Application is made in accordance
with Florida s|dministzative Code Rule
16B-24.05, as folios:

A. Any person desiring to obtain
a coastal construction permit f rem
the Department shall sukxnit an appli-
cation to the Bureau of Beaches and
Shores, Departzrant o f Natural Re-
saxrces, 3900 Comrmnwealth Boulevard,
Tallahassee, Florida 32303, which
shall contain the follawmg specific
in f ormation:

�! Name, address and phone num-
ber of applicant or his duly autho-
rized agent.

  2! Statanents describing the
proposed erosion control structure,
the prcblem, its causes and the ex-
pend effect of the prcposed erosion
control structure on the problem and

on adjacent pr cherty.

B. The application shall be ac-
ccapanied by a location map for use
in public notices. 'Ibis map shall be
on either letter size or legal size
paper showing the location of each
pzqpcrsed erosion control structure< s!
to approximate scale and the shore-
line for at least l,000 feet beyond
the proposed erosion control struc-
ture s! .

The following information shall
be shroom on the location map.

�! Nart| of applicant.

�! Section, township, and range
in which the subject property is
located.

�! I+cation by tom and county.

�! Name of water body.

�! Brief work description or
title of project.

�! General identi fying land-
marks

�! legend or tables to iden-
tify graphic objects.

 8! Date.

 9! Scale and north arrow.

C. The applicant shall provide
the Departm~mt with evidence of his
mmership and legal description of
the prcpe~p seaward or channelwazd
of which the erosion control struc-
ture s! is or is prcposed to be loca-
ted. If the applicant is not the
prcyerty o~er, the applicant shall
praride the dep~aant with a duly
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executed stataaent fran the amer of

record consenting to the pressed
erosion control structure.

D. Except for coastal construc-
tion permit applications fran duly
constituted governmental units, all
permit applications shall be acaxpa-
nied by a $100 fee made payable .to
the Department of Natural Resources.
ibis application fee is charged to
offset the cost of processing of the
application for the perdu.t and is
non-returnab1e.

E. Estimate the construction
starting date and ccnpletion date.

F. Submit a set of construction
p1ans and specifications for the ero-
sion control structure; certified by
a professional engineer registered in
the State of Florida containing, but
not limited to, the follcemg:

�! Plan view of structure with
naan high and rrean low water lines
extending at least 100 feet high on
each side of prcpc~ad structure.

�! Elevation view of structure
with rrean sea level, naan high water
and mean low water indicated.

�! Profile of beach at prcyosed
structure fran dune crest to at least
100 feet beyond the seaward or chan-
nelwazd extremity of the structure.

,Elevation shculd be referenced to sea
level datum �929! .

�! Details of constzuction, in-

eluding materials to be used.

G. The applicant shaLl provide
to the Dep~aent a list of the names
and addresses fran the latest cmnty
tax roll of owners of all riparian
prcperty within 1,000 feet of the
proposed construction.

H. Separate applications shall
be made for unrelated projects invol-
ving nanamtiguous parcels of upland
property. Joint applications may be
made in cases of related construction

involving contiguous paroels of up-
land property.

I. 'Ihe Degertaent may require
such additional information as is
reasonably necessary for proper eval-
uation of an application.

J The DefJcLPLGRElt may wK1ve any
of the above requiranents if, in the
opinion of the Degertmmt, such in-
formation is not necessary for a pro-
per evaluation of the proposed work.

'Ihis application, as described
above, must be mailed to:

Q~u of Q~hes and ~cIhoze's
Department of Natural Riemmrces

9D
, Plarida 32303

Concurrently, the application
described in the section entitled
"Application Instructions" must be
ccrtpleted and. mailed to the Depart-
rrent of Knvirormental Recpxlation for
processing by DER and the Corps.
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types of projects described
below nay be ccctbined in one short-
form application. If any portion of
the proposed project exceeds the cri-
teria for short-farm applications,
the applicatian as f iled shall be
processed as a s~dard-form applica-
tion. Successive short-foxm applica-
tians shall not be processed for por-
tians of a project whose total soape
exceeds the criteria established.

The following projects are pro-
cessed as Short-Porn Applications
pursuant to Florida AdnLnistrative
Cade Rule 17-4.28�! and 17- 4.29�!,
at DER District Office Centers  see
map! .

�! Projects nat exceeding
10,000 cubic yards of material placed
in or rancved fran the waters of the
state. %he 10,000 cubic yardage lizn-
it shall be separately applied to
praposed dredging an@/or fi 1Ung
 i.e., a short-form application may
be processed f or a single project
enccxrpassing both 10,000 cubic yards
of filling and an additional 10,000
cubic yards of dredging! . In addi-
tion, the limitations shall include
the total yardage of material invol-
ved in the creation or elimination af
waters of the state. This short-form
category is not intended to apply to
portions of a project whose tatal
scope exceeds the above naxinazn cubic
yard l.imitation.

�! Dockage or marina facilities
not exceeding 20,000 square feet of
waters of the state to their landward

extent, or dceJcage of marina facili-
ties, regardless of area occupied,
designed primarily for the mooring or
storage of watercraft used exclusive-

ly for sport or pleasure and contain-
ing less than one hundred �00! slips
which nmkmr is the sun of existing
and pr~osed boatslips. The square
footage limitation shall include all
areas excluded fraa public use by the
facility located in waters of the
state.

�! New rip-rap revetments of
any length and new vertical bulk-
heads, seawalls or similar struc-
tures nat exceeding 400 linear feet
of shoreline, except those exempted
under Fla. Admin. Cade Rule 17-4.04
�0! f!. This linear foo~e limita-
tion shall include total shoreline
distance existing on the body af
water prior to the camennaent of
work. Applications will not be ap-
proved under this section on a curm-
lative basis.

�! The installation of buoys,
aids to navigatian except those des-
cribed in Fla. Pdaun. Cede Rule
17-4. 04�0!  b!, the installation of
signs, fences, and ski ramps, and the
installation of f ish attractors by
the Florida Gaae and Fresh Water Fish
Qmmssion.

�! The performance far ten
years frcm the date of issuance of
the original permit of the mainten-
ance dredging of permitted naviga-
tion channels, port harbors, turn-
ing basins, and harbor berths. 'Ihe
phrase "original permit" used in this
subsectian mans the original permit
issued by the state pursuant to Chap-
ter 253, Florida Statutes. Mainte-
nance dredging pezmits of up ten
years may also be obtained pursuant
to Fla. Pdtnin. Cade Rule 17-4.28�1!
 e!.
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�! The installation of sub-
aquems transmission and distribu-
tion lines entrenched in  not ex-
ceeding 10,000 cubic yards of
dredging!, laid on or ernbeMed  as
defined in Fla. Mnin. Code Rule
17-4.02<14! ! in the bottcrns of
waters of the state carrying water,
wastewater, electricity, cemmr~ca-
tian cables, oil and gas, except
those exerrpted in Fla. Admin. Code
Rule 17-4.04�0!  c! .

�! The construction in or on

the waters of the state of
footbridges and vehicular bridges

 8! The replacerent or widen-
ing in or on the waters of the
state of footbridges and vehicular
bridges supported by pilings or
trestles, where the effects of pol-
lutants discharged into open waters
can be rninirnized.

 9! The construction of artif-
icial reefs.

�0! We performance of
maintenance dredging [except f or
those projects described in Fla.
&min. Code Rules 17-4.04 �0!  d!
and 17- 4.28�! e!] providing there
are not rare than 10,000 cubic
yards of material removed fran the
waters of the state.

Projects which are exempt, fran
state gecnitting requirerrents pur-
suant to Chapters 253 or 403, F.S.,
are docurrented in Section 403.813,
F.S. and Pla. Adrnin. Code Rule 17-
4.04. Zf the proposed project fits
into one of the categories listed, no
DER permit or payment of an applica-
tion fee will be required. Sane of
the exemptions are only applicable
under very particular ciramstances;
therefore, it is advisable to coorcU.�
nate with the Department's District
of fices before caratencing construc-
tion activities to verify that year
proposed project is exerrrpt. Regard-
less of whether a peuzait is required,
all projects must meet the State
Water Quality Standards set forth in
Fla. Edwin. Code Rules 17-3 and 17-4.
Please note that the exerrrptions pur-
suant to Chapter 403.813, P.S., only
apply to the permitting requirarents
of Chapters 253, 373, and 403, F.S.,
administered by DER. They do not ex-
empt the project fran ccapliance with
other federal, state or local laws
and ordinances. Specifically, exemp-
tion f ran Department of Enviroanental
Regulation permit ting requirenents
does not relieve anyone using state-
o~ed lands f ran soliciting consent
or other authorization fran Depart-
rrent of Natural Rescurces unless
specif ically exempt vn5er Florida
A9ministr ative Code Rule 16Q-21.



APPENDIX D

Addresses and Map of Permitting Offices

2I

j. 85

DREDG E AND F ILL P ERM ITS

Standard Applications mail to

Department of Environmental
Regulation

Twin Towers Building
2600 Blair Stone Road
Tallahassee, Florida 32301
Teiephone  904! 488-0130

Short Form Applications see loca-
tion map for the dredge and fill per-
mitting office serving the area of
the proposed proj ect.

For information on U.S. COE
permits, see location map for Corps
office.

OTMER: DNR, USCG, EPA

Permits for groins, jetties, etc.
must also be obtained from  See Ap-
pendix B for detailed instructions!:

Bureau of Beaches and Shores
Department of Natural Resources
3900 Commonweal th Boul evard
Tallahassee, Florida 32303
Telephone  904! 488 3180

Easements, submerged land leases,
etc., must be obtained from  See Ap-
pendix A for detailed instructions!:

Bureau of State Lands Management
Department of Natural Resources
3900 Commonwealth Boulevard
Tallahassee, Florida 32303
Telephone  904! 488-9120

Where required, approval of a
survey for the line of mean high
water must be obtained from:

Bureau of Survey and Mapping
Department of Natural Resources
3900 Commonwealth Boulevard
Tallahassee, Florida 32303
Telephone  904! 488-2427

Permits from the U.S. Coast Guard
following offices:

For peninsular Florida from
Fernandina Beach to the mouth of the
Wacissa River:

Conmander, Seventh Coast Guard
District

51 S.W. First Avenue
Miami, Florida 33130
Telephone �05! 350-5611

For areas west of the mouth of the
Wacissa River:

Commander, Eighth Coast Guard
District

500 Camp Street
New Orleans, Louisiana 70130
Telephone �04! 589-6298

NPDES permits are obtained
from:

Environmental Protection Agency
345 Courtland Street, N,E,
Atlanta, Georgia 30309
Telephone �04! 881-4201
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l. IRGRGDtKTXCN

a. Jur isdictian
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The purpose of this pamphlet is
to furnish information on permit px'o-
grarra and instructions for sukxnitting
an application to the U.S. Departnent
of Army, Corps of Engineers  Corps!,
the State of Florida Depart:aent of
Envirormental Regulation  DGt!, and
the State of Florida Departaent of
Natural Rescurces  DNR! for work in
the ~aters of the state. Federal and
state laws prahxbxt certain actxvx-
tles unless authorized by permit.
These 1am include the River and Har-
bor Act of 1899; the Federal Water
Pollution Control Act Amendments of
1972, as amended by Clean Water Act
of 1977; the Marine Protection, Re-
search and Sanctuaries Act of 1972:
and Chapters 161, 253, 258, and 403,
Florida Statutes. In addition, other
1am are directly related to the pro-
cedures for processing permit appli-
cations. These include the Fish and
Wildlife Coordination Act of 1958,
the National Enviremental Policy Act
of 1969, and Chapter 120, Florida
Statutes. Rules and regulations gov-
erning the Department o f the Army
permit programs are listed in Title
33, Section 209.120 of the Code of
Federal Regulations. Those governing
the Department of Envirormental Regu-
lation are listed in Florida Admini-
strative Code Rule 17, while those
governing the Department of Natural
Resources, Bureau of Beaches and
Shares and Bureau of State Lands are
listed in Florida administrative Code
Rule 16. A copy of federal regula-
tions may be obtained by writing to
the Corps District Office of the Su-
perinOmdent of ~laments, U.S. Gov-
ezmant Printing Of fice, Washington,
D.C. 20402. Copies of state regula-
tions may be obtained fran the Office
of Public Informatics, Department of

Zhvircxmental Regulation, 2600 Blair
Stone Road, Tal]ahassee, Florida
32301, or the Bureau of Beaches and
Shores and the Bureau of State Iatlds,
Department of Natural Resaxrces, 3900

lid

Florida 32303.

2. ~ KN
PEBMZT

�! Pederal: In general, per-
mits are required for work on struc-
tures in all tidal areas  channelwaxd
of the neve high water lines an the
Atlantic and Gulf ~!; in the
Ocean and Gulf Waters to the outer
limits of the continental shelf; and
in all rivers, streams, and lakes to
the ordinary high water line; in
marshes and shallows which are per-
iodically inundated. and normally
characterized by aquatic vegetation
capable of growth and repraduction;
in all artifically created channels
and canals used for recreational,
navigational or other purposes that
are connected to navigable waters; in
all tributaries of navigable waters
up to their headwaters; in any other
waters which the District Engineer
determines are necessary for the pro-
tection of water quality.  See
Figure 1. !

�! State: Unless specific-
ally emoted, all dredging and. fil-
ling activities which are to be con-
ducted in or connected directly to
waters of the state or which are con-
nected via an exonerated water body or
series of excavated water bodies to
certain waters of the state require
permits. These waters of the state
are rivers, streams and their tri-
butaries, bayms, sauna, estuaries
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and bays and their natural tributar-
ies, rmst natural lakes and the At-
Lantic &~an and Gulf of Mexico to
the seaward Limit of the state's ter-
ritorial hear&aries. Waters omed
entirely by one person other than the
state are included only with regard
to possible discharge on other pr~
ezty or water. Ef there is a commc-
tion, then a pezmit may be required.
The department recognizes that the
natural border of certain water bod-
ies may be di f ficu3.t to establish be-
cause of seascxmL f Luctuations in
water Levels and other charact~is-
tics unique ta a given terrain. Veg-
etation indices for transitional and
submerged areas of a water body have
been adopted to deteratine the land-
ward extent of these water bodies.

Activities requiring a pezmit in-
c3.ude, but are not Limited to, piers;
wharfs; docks; dolphins; mooring pil-
ings; excavation; ccaI'rercial sand and
gravel dredging; f illing; dispesaL of
dredged material; riprap and revet-
Ets; retaining walls; groins;
breakwaters; jetties; beach restora-
tion; leases; wires or cables over
the water; pipes, cables and tunnels
under the water; fishing reefs;
clearing; channe3. and upland canal
construction; intake and outfall
pipes or stzuctures; navigational
aids: platfozms; reaps; signs; fences
and the transportatian/deposition of
dredged material for open water duap-
ing. permits are required by the
U.S. Coast Guard and the Florida De-
partment of Environaental Regulation
for bridges, causaways and overhead
pipelines. Permits for discharges of
other than dredged or fill materiaL
tmst be obtained fraa the appropriate
water poLZution control authorities.
 See Appendix D for address. !

c. General Permits and
Exemptions

�! Pederal: Authority has been
given to the Corps to issue General
Pezmits for cert-~ clearly described
activities that are substanti-~y
similar in nature and that will have
only a minimal adverse caaulative ef-
fect on the envirorment. Several
general permits have been issued and
acre are under consideration. You
shcu3d contact the Corps to deSsmine
wha~m the proceed work mets the
reireaents of a General &~~et.

�! State: Chapl~ 403, F.S.,
exampts certain activities f raa a
DER pezaut; homer, DKR authoriza-
tion and a fedezal pezau.t may be ze-
quired. Applicaticma suhaitted to
DER for these projects will be for-
wazt.hd by DER directly to the appro-
priate Corps office for processing.

3. RN WJJCREEM
PBKKRiSRD

a. Receipt: Upon ~xaittal of
an appLication  see specific instzuc-
tims far details!, DER will fozwazd
within 24 hcaxrs of receipt one copy
of the application along with appro-
priate drawings to the Carps' Dis-
trict Office and, if state lands are

Lved, the Bureau of State Lands
5hneparmnt  DNR! . Direct mailing to
the Corps may deLay pmanit proces-
sing. Hcaem~, applications for
groin or jetty constzuction, beach
restoration or other activities per-
mitted pursuant to Chapter l61, F.S.,
must also be subnitted coLmurrently
to the Bureau of Beaches and Shores,
Department of Natural Resaxrces, far
processing.  See Appendix B for DNR
application requirements. !

�! Pedera.: After the applica-
tion has bean determined to be in
pr~ order, a public notice  usual-
ly 30 days! is issued to all knm~
interested individuals, grasps and
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gavemaental agencies. Substantive
ccmments received in response to the
public notice are furnished to the
applicant to afford him an opportu-
nity to ccmmnt on or rebut the nm-
mnts or ob jections.

  2! State: Foz all standard-
fom applications and far scam short-
faxm ~gMmtions, the applit-ant will
be required to publish at his expense
one time only a Notice of Intended
Agency Action in a newspaper of gen-
eral circulatim in tha area of the

prapoaa5 parjact. ~ apgMmot may
aLso be required to publish a Notice
af Application in certain ciramstan-
ces. DER wilL prm~ the applicant
with the appropriate wording and in-
structions f or publishing.

c. Public Hearings

�! Peh~~al: A public heamg
may be heid by the Carpe to afford
interested parties full opparl~ty
to express their views and to devej;
op pertinent, data to evaJLute the per-
mit application. If the permit is
for an activi ty involving the dis-
charge of dredged or fill material in
the navigable waters or involving the

f M 'Mi
the gnxtpcee of ciumping it in ocean
waters, the Laws zecgxire the opgcctu-
nity for geblic hearings. 'Ihos, a
hearing may be heM whemmrer a re.-
quest stating the sulxrtaative reason
for holding a hearing is received in

lh 'tl th ~ p
dures. 'Ihe other permit authcxities
of the Corps do not refer to an op-
portunity for hearing, but as a mat.-
ter of policy the Corps has always
ha1d public hearings whatever the
District Engineer considers a hearing
warranted by the puhlic interest and
likely to prance patient infcmm-
tion necessary to the prier evakua-
tion of the applicaticn

�! States An administrative

hearing may be heM, pursuant to Sec-
ticn 120. 57, F.S., if the applicant
requests one oz if a third party
whose substantiaL interests wculd be
affected by an agency detezminatian
requests a h~mring. 'Ihe request must
be made in accordance with the proce-
dures outlined in the FLa. Pdmia.
Code Rule 28. If the state intemxis to
deny a permit or does deny a pexa~t,
the applicant is af forded an opportu-
nity for an admire.stzative hearing
pursuant to Section 120.57, F.S. If a
pried project lies within the

y y ~
tic Preserve, DBt must hold a hearing
pursuant to Se~on 25S.165, F.S.,
before granting approval of the proj-

4. Enviraaaental Impact
Statealnts

If the G~m determine that
granting the peaait wcuM consti-
txxte a major fedeza? action and that
the proceed activity would have a
significant effect on the human envi-
roment, an Envirarmental Zmact
Statement wilL be prepared prior to
final action on the permit applica-
tim as required by Section 102�!  c!
of the National ELvrironaantal Policy
~ of 1969. %ha corps wiLL pzegera
the KZS, but the applicant will be
required. to submit data and may be
assessed for preparation expenses.
Pursuant to l~andLxa of Understand-
ing, where the state requires a Dm~
Lcgnent of Regional In+act  DRX! rm
port, the Corps will, where leaal
constraints aL3aw, use the DRZ appli-

H
1

to aid in avoiding the delays of an
Zuvircamntal Xayact Statement.

e. EvaLuation Factors

�! Pedm'al: ~ Corps' deci-
sion whether to isam a permit will
be htsld on an evaluation of the



probable impact of the pried acti-
vity on the public interest. That
decision wiLL reflect the national
concern for both protection and uti-
lizatian of important rescurces. We
benefit which reasonably may be ex-
pected to accrue fran the proposaL
must be balanced against its reason-
ably foreseeable detriments. All
factors which may be relevant to the
proposal will be considered. Senor
those are consecration, ecanaaics,
aesthetics, general envirommntaL
concerns, historic values, fish and
wildlife values, flocd damage preven-
tion, land use classification, navi-
gation, recreation, water supply,
water quality and, in general, the
needs and welfare of the people. It
is emphasized that, if a proposed
activity is to be performed in valu-
able wetlands, the Corps will evalu-
ate it to determine whether it is a
necessary alteration, and the uxu~-
essary alteration or destruction of
these wetlands wil.l be disccuraged as
being contrary to the public inter-
est. In determining whether the
alteratian is necessary, the Corps
will primarily consider whether the
proposed activity is dependent on the
wetland remxrce and whether alterna-

tives are practical.

�! State: DER will evaluate
the potential impact of the proposed
project on the waters of the state.
In assessing this impact DER will
determine for the purpose of a per-
mit pursuant to Chapter 253, P.S.,
if the project will be a harmful ob-
struction ta or alteration of the
natural f law af navigable waters;
will induce haralful or increased ero-
sion, shoaling of ch.mnels or create
stagnant areas of water; will inter-
fere with the conservation of f ish,
marine and wildlife or other natural
resources; will inctem destruction of
oyster beds, clam beds or marine pro-
ductivity including, but nat limited

ta, destruction of natural marine
habitats, grass flats sui~le as
nursery or feeding grounds far marine
1ife; or for the purpese of a permit
pursuant to Chapter 403, F.S., DER
will determine if the propcsed proj-
ect will degree the quality of water
by destruction of rescurces which
maintain water quality or will d~
gree the quality of water by dis-
charging materials hazel to the
envi ronne'. Far authorization by
DNR prusuant to Chapter 253, F.S.,
DNR will evaluate whether the project
is water-dependent, suf ficiently set-
back f ran the applicant' s riparian
Lines, and will. assure consisten~
with other policies, standards, and
criteria set forth in Florida Admini-
strat.ive Code Rule 16Q-21. 04. For
permits pursuant, to Chapter 161,
F.S., DNR will evaluate the func-
timality of the proposed construc-
tion and its cmpatibility with the
existing ccasl~ processes at the
location of construction. An evalua-
tion will be made af tbe pre~ion
af forded against coastal flocding and
stain inducecl erosion and of the
physical impact an adjacent prcper-
ties. Public response to the project
will be considered, which may in-
clude, but not be limited to, the
restriction of public access, the
effect of archaeological and histor-
ical values, and the impact on turtle
nesting sites.

f. Timing

Usually a pe+nit can be issued
within 60 ta 90 days after the re-
ceipt of the carpleted application,
harm, in many cases aeze tire is
required. For example, if tbe Corps
is required to hold a public hearing,
to prepare an Envirorxamtal ~act
StaMnent, or if the proposeci work is
e~oversial, the processing of a
federal applicatian cold take up to
one year or more.
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Within 30 days after receipt of
an application, DER shalL review the
application, nati.fy the applicant of
any apparent errors or omissions, and
request any addi tianal inf armatian
the agency is permitted by law to re-
quire. Unless DER has notified the
applicant within 30 days, failure to
correct errors or omissions or ta
supply additional information sha3.1
not be grounds for denial.

Stat,e applications shall be ap-
proved or denied within 90 days af-
ter receipt of the original applica-
tion or receipt of the timely ze-
quest% informatian or ca~~ion of
errors or omissions  ccapleted ap-
plication! . However, the 90 days
may be extended by a request for a
hearing and by the tine neecb& for
public notice. In sare cases, it
may be extended at the request of
the applicant. Unless extended,
state law provides that a cmpleted
application for permit not approved
or denied within the 90-day period
shall be deemed approved, and the
permit shall be issued.

It is important that plait ap-
plicatians be suhnitted well in ad-
vance of the date the work is sup-
posed to comate.  See Figure 2.!

g. State and Local Approvals

It is the applicant ' s responsi-
bility to determine what loll au-
thorizations are required f ar the
proposed activity. While the feder-
al and state gav~~~nts vill pr~
cess applications simxltanemsly,
the federal permit vill not be is-
sued before the state permit where
water quality certification by the
state pursuant to PL 92-500 is re-
quired. Where the proposed activity
involves the use of state mmed sub-
~rged lands, DER shall not issue a
permit. before approval or consent of
use is obtained f rem DNR, althcugh

DER will contin' to process the a~
plication to the extent possible. If
the applicant is pursuing his rights
to state administrative prceeedinga,
reasceable tizre will be allcsesi be-
fore final action on the federal per-
mit. However, if the state gmrut is
denied, the federal permit usually
will be denied.

�! Ssleral: Collection of the
fee will be deferred unti3. the appli-
cant is notified by the Corps that a
public interest review has been caa-
pleted and that the prapzsed activity
has been determined to be in the pub-
lic interest. Upan z'eceipt of this
notification the applicant will for-
ward a check or money order to the
Carps, made payable to the Treasurer
of the United States. A fee of $100
will be chmpe2 when the p3an or ul-
timate purpose of the activi ty is
caarercial in nature, and a $10 fee
will be charged f or normcmmrcial
activities. ~ f inal decision on
ccaeerciaL/nona~~a1 status shall
be solely the responsibility of the
Corps. 'Ih& p83IKlt will be issLKd up-
on receipt of the fee. Federal,
state and local governments are ex-
cluded fraa this fee rayxireeeat. No
fee vill be charged if the applicant
withiravs his application at any time
prior to issuance of the gmmit an4f
or if his application is denied.

�! State: A prceessing fee of
$100 shculd acccapany all DER short-
f orm applications. Standard-fom DER
applications sold be a~panied by
a 01 000 ncnceicndsble processing snd
biologicel sczvey fee. Checks shccld
be made payable to the Departmbmt Of
&vizcm~tal Regulation. Applica-
tions to DNR for a p0~~t pursuant to
Chapter 161, F.S., shcu3d be accan-
oanied by a check for $100, made
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payable to the Deparbxent of Natural
Resources.

b. Government-Owned Land

  l! Pederally+3wned or Control-
led Land: If the prcposed activity
involves the use of f ederally~ed
land or land over vhich the federal
govemmnt owns an easarant or other
real estate interest, the applicant
should contact the official in charge
of the federal project prior to sub-
mitting a peunit application to de-
termine if the federal lands or ease-
aent areas can be made available for
intended use

�! State~nred Land: If the
prcqosed activi ty involves the use
of sta~emed land, DfR will f or-
wazd an information copy of 'the ap-
plication to the Department of Natur-
al Rescvrces, Bureau of State Lands
Mas~eaent. When notified by the
Bureau, the applicant should initiate
the process for obtaining the neces-
sary easamnt, dedication, ~zM.rged
land lease or other form of consent
of use.  See Appendix A. ! Such can-
aant of use must be obtained by the
applicant before iss~m of a DER
permit.

c. Revision of Plans

Modifications and revisions to
an Bx1sting,  curzBlltly! valJd per-
mit may be requested. Na jor revi-
sions must be acacayanied by a c~
pleted application form, revised
drawings and processing fee. '!ha
proposed change in the permit will be
reviewed and meed, including a
site inspection, before approval is
granted. Por minor revisions, sub-
mittal of a revised drawing with the
letter of request is suf ficient to
allow assesanent of the public inter-
est and envirorInental impact.
final decision as to whether the pro-
posed modification is major or minor

in nature is solely the responsibil-
ity of the grantor of the permit.

d. 2hctensian of Permit

It is very inportant that the
permitted work be ccxrpleted within
the tom specified since it may not
be a routine matter to grant a tin
extension. Hawever, if an extension
is needed, a written repast shaxld
be admitted within six �! !maths
of, but no later than sixty �0! days
before, the permit's expiration date.
9m request for an extension
include a statement of good cause
ShlOQQI!g Why the ~2hlt shQIld be
eortended. No extension can be grant-
ed when a pmnit has already expired.
In such cases, the applicant must,
f i Je a new applicat.ion, which will be
pox:essed in accordance with prcx~
dures established f or new applica-
tions.

e. Transfer of Pmmt

A permit is issued far a specif-
ic activity to a partinxlar person.
'Hmrefore, should the affected pro-
perty be sold or otherwise assigned
to other than the permittee, the per-
mit is no longer valid unless legally
transferred by the grantor. A trans-
fer of permit may be granted upon re-
quest by the new atter or assignee
when accompanied by consent fran the
~mit holder. If any changes, addi-
ticas or modifications to the terms
or conditions of the peaait are con-
taaplated, a transf er of permit may
not be granted: hcaemer, an applica-
tion for a new permit may be filed
f or processing.

�! Pederal: With the excep-
tion of maintermace dredc~p, wodcs
construe~ under a f ederal pe+nit
must, be maintained in goad condition,
and no further authorization is
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required for routine maintenance.
However, major renovation or a change
in size, type or location of stxuc-
tures must be authorized. Federal
pezraits for works requiring periodic
maintermnce dredging wiU. authorize
maintenance dredging for a specified
tim. 'Ihe puttee must give ad-
vance notice to the Corps each tim
maintenance dredging is per foxmed. A
revalidation  or extension! should be
requested at least six   6! months
prior to the expiration date set
forth in the federal pexmit.

�! State: No state ~+Lit is
required for the mainte~ce of
dikes, irrigation and drainage ditch-
es provided that spoil material is
deposited on a self~tained upland

spoil site and that no more dredging
is per foxmed than is necessary to
restore the dike or di tch to its
original design specifications. 'Ibis
does not apply to navigable canals.
Certain maintenance dredging of exis-
ting man~e canals, channels, and
intake and disch ~e stxuctures is
also exempt f ran state permitting;
hmmver, before undertaking such a
project, the appropriate DER office
shculd be contacted to deter- mine if

the proposed project qualif ies f ar
exeaption. additional repair or
maintenance work is exmpted frcm
pexau.t requireaents in Chapter 403,
F.S., and Fla. Admin. Cade Rules 17
and 16. Therefoxe, the nearest DER
office or the Bureau of Beaches and.
Shores, DNR, shmM be consulted.



APPENDIX G

DATA REQUIRE SY THE WIVACF ACT OS 1874
IS UA,C 84aal

Jajng ApgliCatign, Oeot qf.the,Arm /F1-ari a ep of
=nviranmenta I Reauiatian for Activitie

i. AUT~hITY

Section 10 River k. Harbor Act 'I899, Section 103 Marine Protection, Research 5
Sanctuaries Act af 1972 and Section 404 0

0, PhlIICIf AL PUhfOII Sl

Application torm far permits authorizing structures and work in or affectino
navigable waters of the State of Florida, the discharge of dredaed ar fi11 material
into navigable waters, and the transportation of dredged material far the purpose
of dumping it into ocean waters. To be used by citizens of Florida as one
application form for State and Corps dredge, fill and structure permit applications.

hOU TIPOFF U5as

Describes the proposed activity, its purpose and intended use, inc1uding a
description of the type of structures, if any, to be erected on fills, or'pile
or float-supported platforms, and the type, composition and quantity of mater fals
ta be discharged or dumped and means of conveyance.

The applicatian is made at the District leve'I and subsequently the content
is made a matter af public record through issuance of a public notice.

The content of the application is made availab1e to any requesting agency, dealinq
with the review of the application. The farm itse'lf is not made available; only
that information which is pertinent to the evaluation of the permit request.

The form  or copies! could be kept on file at District, Division ar OCE level,
depending on the details surrounding the case. The information could became a
part of any r ecord af a reviewing agency with a need to know; such as U. S. Fish 4
Wildl ife; Envirarmenta'l Protection Agency; etc.

A QANO*TQhY Oh VOI UNT*hT OINCLOSUha ANO  f f IOT PN IIIOIVIOUAL IIOT fhOVIOII04 IIIfOMATION

The disclosure of information is voluntary. Incomplete data prec!udes proper
evaluation af the permit application. Without the necessary data, the permit
appl ication cannot be pracessed.

Ace sealellaht - sellCFORM
DA FOIIII 4'~, 1 May  Oh@.fVSSe!



B. Sociological Considerations

A review of the literature shows that no comprehensive model for the
sociological aspects of artif icial reef siting has been developed. Accordingly,
the more general Social Impact Assessment  SIA! model was chosen and modif ied to
f it the unique nature of a reef siting plan. The major impact categories of the
SIA model are: demographic conditions, fiscal conditions, community services
conditions, economic conditions, and social/psychological conditions. A
modification was made for this study to include biological conditions. The
standard SIA model considers the temporal dimensions of: pre-site
characterization, site characterization, construction/operations, and post�
construction characterizations. Because of the possibility of artif icial reef
material movement f rom the designated site caused by some natural event, or a
change in an exclusionary zone, or the need to expand the reef to meet an
increased user demand, a "removal/addition" phase was added to the temporal
dimensions.

It was determined that for other than demographic data> the wide range of
sociological inf ormation required f or a scientif ically grounded siting plan was
not available within the f iscal and temporaL limitations placed on this study.
The available data are generally fragmented, regionalized, and largely
anecdotal. In view of the foregoing, this study has proceeded using a skeletal
SIA model with demographic data, delphi panels, and community meetings.
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To a sociologist the formation of an artificial reef siting plan is
essenti ally a socio-economic development activity. That is to say, we are
interested in how the siti ng of an artificial reef will impact upon individuals,
groups, and communities. The concern tends to be with on-shore rather than
off-shore aspects of the project. Said differently, artificial reefs are intended
in some way to enhance the social and economic environment for people. The basic
strategy of an artificial reef siting as a development project emphasizes the
utilization of and benefits to individuals and communities. While bio'Iogical,
operationa1  engineeringj, legal, and economic considerations are extremely
important, the critical question is where can artificial reefs be located for the
benefit of individuals and communities. The sequence of events, then, is to
decide on the most beneficial location from the point of view of usage and, only
then, to alter the siting plan by adjusting location to maximize the advantages of
these other factors. For example, a location with the most desirable bottom soil
type, with a desirable depth and in an area in which conditions are ideal for the
creation of a rich biological environment but yet which was in some manner out of
range of potential users would constitute poor site selection. Users shou1d be at
the center of planning considerations.

I. Enhancing Ex~sting Fisheries or Creating New Fisheries: The Determination
of Project Goals

Philosophically socio-economic planners need to clearly distinguish their
strategy of development. On one hand, planners may wish to develop a reef siting
plan that attempts to establish fisheries in locations where social or economic
ci rcumstances conducive to off-shore fishing are either non-existent or relatively
sparse. Operationally we are referri ng to sectors of the Coast that traditionally
have been undeveloped in terms of either recreational or industrial
enterprises--an area in which there may be a lack of marinas, ramps, and other
facilities to support the development of fisheries. The developmental goal is to
create new recreational and industrial opportunities. The second approach would
be a development strategy that takes advantage of existing social and economic
infrastructures where fisheries, industries, and recreational facilities are
present. This strategy emphasizes further development and enhancement of
fi sheries in a gi ven area. The decision of which strategy to uti lize is based
upon the goals and preferences of the individuals or groups developing the siting
plan. In the pIanning process it is important to explicit'ly recognize the type of
development that is intended.
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Assistance in establishing an overall plan of socioeconomic development can
be secured from a number of sources:

A basic suggested reference:

Young, Ken M.
1978 Th 8 ' St f Pl Ch

esville,
Virginia  Write Community Collaborators,
P. 0. Box 5429, Charlottesville, VA 22903!.

2! For a more advanced text:

Zaltmore, Gerald and Duncan, Robert
1977 Strate ies for Planned Chan e. Willy-

Interscience: New York.

3! State Cooperative Extension Service Community Development specialists
and Sea Grant Advisory Service Personnel can also serve as excellent
sources of development information. The following contact persons may
prove beneficial.

Dr. Thomas H. Loftin
State Leader, Cmmunity Development
P. 0. Box 5446
Mississippi State, MS 39762

Dr. C. David Veal
Leader, Sea Grant Advisory Services
4646 West Beach Blvd., Suite 1-E
Biloxi, MS 39531

In Alabama

Dr. R. Warren McCord
State Leader, CRD
Cooperative Extension Service
Auburn University
Auburn, AL 36830

Dr. Bill Hoskin
Program Leader, Alabama Sea Grant Advisory Services
3940 Government Blvd.
Mobile, AL 36609
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In Florida

Dr. J. L. App
Assistant Dean
Center for Community and Rural Development
University of Florida
1038 McCarty Mall
Gainesville, FL 32611

Dr. Marion Clarke
Program Leader, Florida Sea Grant Advisory Services
University of Florida
Gainesville, FL 32611

II. Delineation of the Siting Plan Entity: The Determination

Just as it is important to determine the overall developmental goals, it is
also critical to define the appropriate group or groups to plan, sponsor and
finance the reef siting. Under existing protoco'l, individuals, private groups,
firms, municipalities, county governments, state governments, or combinations
thereof can develop plans for the siting of artificial reefs. At the first level
it should be apparent that there should be some match between the developmental
goals and the appropriate entities developing the siti ng plan. Obviously,
relatively large si ti ng objectives which would impact substanti ally on the
socio-economic development of the municipality would require ideally some
organization reflecting the interest of that community. Correspondingly, the
development of a small artificial reef which was intended to improve the fisheries
for an indivi dual or a small group of individuals would most likely not requi re as
extensive a siting entity.

For large artificial reef projects, an important activity associated with the
siting plan may involve marshalling community and political support as a necessary
step for accomplishing the development goal. Community organization,
identification of key leaders  both formal and informal!, and the promotion of the
project will constitute important background activities associated with plan
development. The support of critical leaders in the area that can potentially
benefit from the actual siting is perhaps the most single important achievement to
be gained at this step in the process.

III. The Scope of the Artificia} Reef Siting P1an: Coordinated versus
Discreet Planning Strategies

Just as siting plans can be developed by various size groups, the actual reef
plan can vary from a very sma11 artificial reef involving significantly little
cost 4o relatively large enterprises involving substantial expenditures. From the
perspective of socio-economic development, this issue is critical if the siting
project involves the estab1ishment of a relatively small reef that would benefit
only an individual ar a few individuals. In this case it seems safe to assume
that the overall impact to conmunities would be minimal, i.e., the benefits would
be localized and fixed to a restricted population. In such circumstances a more
elaborate analysis of social factors would be of minimal value and, frankly, most
likely should not be conducted. On the other hand, siting plans that are
generalized in scope and that may impact substantially on the general population
in an area wi 11 require additional socio-@ynomi c data.



It is also important to determine whether a given artifical reef plan is a
stand-alone project or is part of a long-range comprehensive plan of reef
development. While individuals may find a single reef siting plan a considerable
enterprise, there are many reasons that larger planning units, especially
municipalities or larger governmental organizations, should develop a long-range
comprehensi ve plan. The following points are suggestive:

The need to collect information for a comprehensive plan results
in economies of planning. For example, information necessary for
a single reef siting may be useful in subsequent siting plans.
A comprehensive siting plan has the advantages of meeting the
needs of diverse interest groups. Certain types of reefs are
better suited for commercial fishermen. Others are more effective
for recreational purposes. Some reefs can be used by
owners of smaller boats while others can be used only by owners of
larger boats.
The ability to muster the necessary political and financial
support for artificial reef construction may be improved by the
diverse offerings of a comprehensive plan. The greater the number
and variety of interests that can be met by a siting plan, the
more likely it will draw the necessary financial and political
support.
It is also likely that a comprehensive reef plan can be more
easily coordinated with other socio-economic development
activities of a community. For example, the location of
existing plans to increase the number of ramp locations,
develop marinas, and create or enlarge other access facilities
could be altered to take into account artificial reef siting.

2.

3.

4.

IV. Long-Term Nanagement: Issues of Responsibility and Liability

V. Identification of Coastal Urban Areas: Determining Impacted Populations,
Characteristic, Estimates and Projections

Planners often delineate basic demographic data as the first step in data
collection for the planning of a socio-economic development project. The basic
question involves determining I! where the population concentrations reside, 2!
the relevant characteristics of this population and 3! the best guesses
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Artificial reefs are relatively permanent structures. Some serious
consideration must be devoted to the issue of management and responsibility. If
the reef requires maintenance  usually in terms of bouy markers!, then who has the
responsibility and the necessary financial support to maintain this obligation for
the specified time. !n a similar fashion, who accepts the responsibility for
liability associated with injury and other damages that might occur with users of
the reef or in transportation of the reef material to the desired location. A
detailed discussion of the legal aspects of reef siting is included in the legal
component of this report. It is raised here because a major socio-economic aspect
of reef siting is the implementation of the management responsibility and
liability issue.



 projections! concerning future populations, size and characteristics. The most
widely available information of this type is contained in the U.S. Census of
Population. Local and university libraries normally carry certain information of
this type. Some examples of useful information types are

A. Total Population
BE Total Households
C. Average Household Size
D. Median Household Income
E. Median Age of Population
F. Education Levels
G. Employment Status
k. Industries

I. Occupation
J. Household Characteristics
K. Mobility

The majority of current census data is based on the 1980 Census of the
Population. Oemographers use the term "estimate" to refer to generated figures of
population size and characteristics that are developed for periods between the
ten-year censuses. Consequently, if a reef siting plan is being developed in
1986, current estimates would be preferable to 1980 census figures. In addition,
demographers use the term "projections" to refer to their calculations of future
populations, size, and characteristics. Demographic profiles have been developed
for most geographic areas of the upper Gulf Coast including counties and
municipalities in Alabama, Mississippi, and Florida. These figures include a
detailed demographic profile with estimates for 1985 and projections of
populations to 1989. Copies of these profiles can be obtained from:

Or. Arthur G. Cosby
Department of Sociology and Anthropology
P.O. Drawer C
Mississippi State University, Mississippi State, MS 39762

Mr. Max Flandorfer
Mississippi-Alabama Sea Grant Consortium
Ocean Springs, Mississippi 39564.

Relevant geographic areas include:

A. Alabama

Mobi1e SMSA, AL
Baldwin County, AL
Escambia County, AL
Mobile County, AL
Gulf Shores City, AL
Mobile City, AL
Prichard City, AL
Ti llmans Corner City, AL
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8. Florida

Ft. Walton Beach SMSA, FL
Bay County, FL
Okaloosa County, FL
Santa Rosa County, FL
Walton County, FL
Destin City, FL
Ft. Walton City, FL
Pensacola City, FL
Wright City, FL

C. Mississippi

Biioxi-Gulfport SMSA, MS
George County, MS
Hancock County, MS
Harrison County, MS
Jackson County, MS
Pearl River County, MS
Stone County, MS
Biloxi County, MS
O' Iberville City, MS
Gulfport City, MS
Orange Grove City, MS
Pascagoula City, MS

VI. Identification of Non-MSA Tourist Destinations: Determining
Non-Resident Users

Since many artificial reef projects are developed with the goal of increasing
recreational fishing and, consequently, enhancing the overall tourist industry
within a coo+unity, existing and projected utilization by tourists can become a
important factor in planning. Economic interests in reef construction at this
level involve many i n the local comunity who are not directly involved in
recreational or commercial fishing. Data on "communities-of-origin" of
recreational fishermen are generally lacking. Existing studies tend to be highly
localized and fixed to a period of time and thus are often irrelevant to a given
artificial reef siting plan. It may become necessary to conduct a survey of
current tourists and recreational fishermen as the only means of obtaining such
data for a specific artificial reef siting plan. Technical assistance have such a
endeavor can possibly be provided by specialists of your state cooperative
extension service, by local governmental planners, or by survey scientists at
universities or colleges. An excellent i ntroductory sour ce to conducting surveys
can be found in:

Babbie, Earl R.
1973 S , Wadsworth Publishing
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YII. Estimation of Salt Water Boat Fishermen: Determining the Number of
Current and Future Potenti al Users

Another type of information that is important to ascertain is existing demand
for reef development. The number and type of salt water boat owners is an
indirect measure that can be of value. Again, reports are not readily available
that provide the number and types of boat owners along the upper Mississippi
coast. However, such data 1s maintained by state agencies responsible for boat
registration. Requests to your state agency can be made as part of a planning
strategy. Several considerations are important when requesting this information:

1. From what geographical area do you anticipate that fishermen
will come to uti lize the artificial reef? At the minimum, it is
is recomnended that data for adjacent counties be collected in
addition to the primary on-shore location.

2. Most state agencies maintain records on boat 'length and motor
horse power. This informat1on is of great value in distinguishing
between boat owners who are able to take advantage of artif1cial
reef at varying distance from shore.

3. By combining existing information on boat owners with projections
for future population growth, a rough estimate can be derived

for future potent1al reef users.

VIII. Identification of Access Routes, Facilities and Cermuniti es:
Determining a Planning Strategy

It is important in evaluating a siting plan to take into account access
routes to show 1ocations that will be used for departure. Easily accessible roads
and br1dges may be an important factor in determining the viability of a siting
plan. In most instances, along the upper Gulf Coast roads and bridges are
genera11y adequate and consequently, may present a significant problem in
artificial resiting. It is wise, however, to evaluate this issue as a safeguard.

An accessment of communities wh1ch will be affected by the development,
however, constitutes a potentially more complex aspect of the planning process.
An initial question involves identif1cation of those communities that will or will
not have ready access to the artificial reef site. In one sense a reef site 1s
intended to provide a community w1th a developmental advantage. For example,
charter boat captains may be keenly 1nterested in developing reefs to enhance the
f1shing experience of their customers. It is doubtful however that they are eager
to expend resources and time develop1ng artif1cial reefs that would be readily
available to their competitors in other communities. At a larger scale,
communities would not wish to expend the resources for reef development if it does
not give them a developmental advantage over competitors. The same argument would
also be true for state land planning. From this perspective the location of a
reef is a siting decision similar to that made in decisions concerning business
locations. By adjusting the locations of a reef' site a community group can
determine the accessibility of that reef  usually in terms of time and fuel
expense! and thus adjust the competitive advantage enjoyed by one-shore locations.

Specific access faci lit1es refer to marinas, ramps, and other similar
facilities that will be available to users of artificial reefs. Information is
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needed in terms of location, availab1lity, size, cost, and type of user.
Information about such existing facilities can provide an assessment of the
adequacy of current facilities and point to potential needed on-shore
developments. It is also important to recognize that existing facilities, for
example, available slips may be misleading in terms of potential artificial reefs.
Very expensive slip rental fees may not be economically feasible for correercial
users. Wales, et al. �984! provide an excellent outline for characterizing
marina facilities. An adapted version of their outline follows:

A. Marina type
B. Berthing capacity
C. Rental fees
D. Boat types
E. Boat1ng activ1ty
F. Dry storage
G. Dock facilities and services
H. Land facil1ties and services
I. Launch f ac11i ti es
J. Tide depth

Not only are the characteristics of specific access facilities important. It
may also be of use to profile the marina users. Does the particular marina cater
to both commercial and private users? Does the cost of marina usage rule out
accessibility to a large number of fishermen? Where do marina users reside? To
what degree are existing marina users engaged in existing fishing activities. The
foregoing information constitutes baseline data for accessing current
c1rcumstances and developing projections for future recreational boating and
bearthing demand.

XI. Ident1fication and Napping of Existing Artificia1 Reef Sites
The ident1fication of existing artifical reef sites may be of great value in

the creation of a comprhensive plan. First, existing sites can be used as a
starting place for the design of a long-run plan by 1ncorporating them into the
overall strategy of development. Second, existing sites can be used to provide an
estimate of artific1a1 reef fishery productivity in a given area. Third, existing
sites also give some indication of the level of usage and satisfaction of an
artificial reef within a given area.

Existing artificial reefs can also serve as excellent candidate locations for
the sit1ng of new reefs. The decision to further develop such a site has the
advantages of capitalizing on known levels of productivity and usage. It 1s also
probable that problems of compet1ng usage will be minimal since the area has
already been established and most likely accepted as an artificial reef site.

X. Identification of Areas where Artific1al Reefs May Not be Appropriate

Planners must also recognize that there are many areas in which the siting of
an artificial reefs may not be appropriate. The mapping of exclusionary zones
thus becomes an essentia1 feature in site planning. Keen attention to such areas
can help avoid conflicts with competing users of these areas throughout the site
planning process. In addition to reducing conflict during the p1anning process,
strict adherence to avoiding inappropriate areas will reduce liabi ality risks once
the reef is in place. Examples of zones which may need to be excluded include the
following
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A. Established and traditional shipping lanes, fairways, anchorage areas, and
offshore ports

B. Traditional shrimping grounds and bottom trawling areas
C. Military areas
D. Marine sanctuaries
E. Biologically sensitive areas
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Introduction

From a sociological perspective the siting of artificial reefs is
essentially a social and economic developmental project that has the
potential for enhancing a local community, sets of communities, or a
geographic region. As much, certain goals and underlying assumptions
concerning these development activities must be made explicit as an integral
part of the decision making underlying any artificial reef siting plan.
That is to say, what is our fundamental development strategy2

Two philosophically distinct approaches must be addressed. One
developmental strategy would be to develop a reef siting plan that attempts
to enhance fisheries in locations where social and economic circumstances
conducive to offshore fishing are not existent or sparse. Such a plan
essentially is an effort to produce new industry and recreational
opportunities. The second approach would be to take advantage of existing
social and economic infrastructure where fisheries industries and
recreational facilities are present and attempt to enhance and further
develop such an area. This decision factor document is developed to
emphasize the latter deve'lopmental approach.

This project investigates three major sites or demand centers. They
are as follows: Biloxi-Gulfport, NS; Nobile Bay Area  Pascagoula, NS,
Oauphin Island, AL, and Gu1f Shores, Al !; and, Florida Panhandle  Pensacola,
Ft. Walton Beach, and Destin!. The siting of several reefs in one project
complicates the already complex web of biological, economic, legal,
operational, and social issues involved. Several sets of hierarchically
arranged geographical areas and several possible sites at sea must be
investigated for each demand center. The details of the geographic areas
concerned in the sociological component wi ll be discussed in the methods
section.

It is felt that the most effective implementation plan is one that
first takes advantage of existing resources, provides for possible expansion
due to future needs, and then sequentially becomes concerned with activity
in essentially undeveloped areas. Since there is no extant model or
methodology in any discipline that provides a comprehensive data set and
impact analysis strategy for artificial reef siting  Parker, et al., 1974:1;
Ditton, 1981:27; Bohnsack and Sutherland, 1984:25!, the social component of
an artificial reef siting plan wi 11 be viewed as a speci al case of social
impact assessment  SIA!. SIA is a research approach that attempts to
anticipate the social impacts of project development in advance of actual
implementation. The major questions are:

"What are the social consequences of reef siting at a particular
location or set of locations?
*What are the re'lative merits of alternative strategies?
*What social data are needed for mitigation and possible
litigation?
*What social monitoring should occur as the development
activity occurs2
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SIA is usually delineated in a temporal fashion. The following phases
are the typical chronology: pre-site characterization, site
characterization, construction, operational, and post
construction/operation . These will be adapted to an artificial reef siting
project.

The research strategy proposed to conduct a SIA on the three sites
should be based on a multiple triangulation approach. This research
technique utilizes multiple perspectives, multiple methods, and multiple
sources of data to address the same research question or set of questions.
The major methodological assumption is that if the results of several
methods, e.g., economic forecasting, primary data analysis, secondary data
analysis and Delphi techniques, all converge, the more likely the research
will have valid findings. In other words, "the greater the triangulation
the greater the confidence in the observed findings"  Denzin, 1970:472!.

The essential function of SIA analysis is first to identify all
possible impacts across a wide array, of data categories and then to assess
the scope and extent of impacts that have already occurred and those which
may occur. A paradigm for socioeconomic data categories has been
established in the literature  Halstead, 1982; Murdock and Leistritz, 1983!.
The categories utilized here follow closely those of Halstead. They are as
follows: population and other demographic conditions, fiscal conditions,
community service conditions, economic conditions, and social/psychological
conditions. Since no single approach will provide complete data and
assessment, SIA is more a matter of substance than technique  Freudenberg,
1978!. The state of the art in social science research indicates that some
of the critical impacts may be of a more qualitative, e.g., quality of life,
cultural, historical, etc., than of a quantitative nature.

Unfortunately the development of all of the details contained in a
complete SIA are beyond the scope of this study. For a comprehensive list
and discussion of the extremely complex factors most likely to affect
impacted areas see Murdock and Leistritz �979!. For an excellent overview
of the methods and techniques f' or standard SIA see Murdock and Leistritz
�983!. However, the rudiments of a decision factor document based on SIA
principles will be presented along with a data set and analysis primarily of
the pre-site variety.
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LITEINTURE REVIEW

Initial Intent of This Research

The initial intent of this literature review was to develop a
comprehensive review of the social science literature on artificial reef
siting and data bases relevant to the subject and produce a computerized
annotated bibliography. The first step was to review the Directory of
On-line Databases �983! to determine what was available through computer
retrieval services. The database we found to be most closely aligned with
our needs appeared to be DIALOG which contains over 200 data bases with 90
million records. A computer search of sixteen databases in this file
yielded 622 references. All of the files were searched using artificial
reefs as the major keyword. Subsetting artificial reefs by keywords such as
sociology, sociological aspects, recreation and Exclusive Economic 1one
 EEZ! did not prove useful in limiting the literature to a sociological
component. We did, however locate an extensive demographic data base, viz.
Donnelly Demographers, that will be discussed in the methods section. Our
naivete was becoming painfully evident. Consultation with colleagues and
professionals in other disciplines concerned with artificial reefs produced
responses to the query, "Where can we find literature by social scientists
on artificial reef sitingl", from "good-luck" to "we sympathize with you."

Not to be deterred, we found a comprehensive review of the "scientific
journals" with over 400 references  Bohnsack and Sutherland, 1984!.
However, after reviewing this work and interacting further with
professionals in other disciplines at meetings, we abandoned the idea of a
computerized annotated bibliography since the sociological literature
appeared to be so sparse. A comparison between the results of our survey
and that of Bohnsack and Sutherland can be found in Appendix A.

General State of the Art

The literature on artificial reefs can be characterized in four words:
extensive  Ditton and Burke, 1984:3!, non-scientific  Bohnsack and
Sutherland, 1984:1-2!, non-sociological  Bohnsack and Sutherland, 1984:68;
ARDC, personal comnunication!, and disorganized  Bohnsack and Sutherland,
1984; Ditton and Burke, 1984!. Ditton and Burke indicate that the Florida
Sea Grant College Program has documented over 2,000 articles on artificial
reefs. However, they note that these are focused generally on a particular
aspect of reef development and there is a need for integrating this body of
knowledge into a "comprehensive planning framework"  Ditton and Burke,
1984:3-4!.

This demonstrated need for communication and coordination among a11
affected parties has been addressed at the federal level by the creation of
the Artificial Reef Development Center  AROC!. The Sport Fishing Institute
created the ARDC "...to fill this need for a national institutional focus.
As an information repository, exchange and clearinghouse, the ARDC will
facilitate artificial reef development by matching potential reef sponsors
with donors, providing data to researchers and managers and supplying
pertinent data on artificial reefs to a diversity of user groups"  AROC,
n.d.!. Unfortunately, the laudable goals of ARDC are still in the planning

217



and developmental stages.

States of the Art in Sociology

Research activity by sociologists in the area of artificial reef siting
is mostly of recent origin and notably sparse. As noted above a thorough
review of the literature for articles concerning the sociological aspects of
reef siting is primarily an exercise in futility. Most of the work done in
the area has been by scientists in other disciplines with little effort
being directed toward development of a body of knowledge aIong the lines of
traditional sociological theory or in the tradition of Social Impact
Assessment  SIA! research techniques. The need for such research is based
on requirements of federal granting agencies and the need for a
multi-disciplinary approach to such a complex problem. The legal reasons
for thinking about more than fish in artificial reef research has been
succinctly summarized by Oitton:

Two additional reasons to think about more than fish
are the National Environmental Policy Act  NEPA! and the
Fisheries Conservation and Management Act  FCMA!. Language
in NEPA implores federal officials to be interdisciplinary
and to consider alternatives. The FCMA mandates comprehensive
fisheries management in that social, political, and economic
considerations be taken into account with biological concerns
�981:25!.

One writer has suggested that "A conceptual framework for establishing
development criteria is not now available in the literature"  Beardsley,
1977.7!. Two other researchers reached a similar conclusion seven years
later after an exhaustive review of the literature  Bohnsack and Sutherland,
1984!. In terms of the sociological and economic research they found that
"Comparatively few studies have examined in detail the sociological and
economic aspects of artificial reefs, although artificial reefs are usually
considered an economic asset to nearby communities"  Parker, et al., 1974:1;
Bohnsack and Sutherland, 1984:25!.

Although several bibliographies have been published on artificial
reefs, as noted above the most comprehensive effort found in our research is
that of Bohnsack and Sutherland   1984!. In 1983 they reviewed, annotated
and computerized 413 references without finding a coherent, scientific
approach to the diversity of problems encompassed by artificial reef siting.
Bohnsack and Sutherland also reviewed bibliographies on numerous facets of
reef siting. They report on bibliographies of translations and sue+aries of
the extensive Japanese literature �984:4!; descriptions of reef programs in
the U.'S. and other countries �984:7!; and, historical documents and
conference proceedings �984:7!. Their comnents on the general state of the
art and recommendations for the future are succinct. Their considered
opinion on the general state of the art and recommendations for the future
are as follows:
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"Conclusions were often based on little or no scientific data,"
~ a ~ ea ~ ~ ae ~ ~  p ~ 1!
"Improved professional publication standards and more carefully
controlled studies using an experimental approach are suggested."
~ .-........ p.2!
"The economics and social impact of artificial reef also have
not been carefully examined, especially the benefits from
alternative designs and approaches."
~ a ~ ~ ~ a ~ ~ ~ e  pe2!

In the areas of sociology and economics they found on'ly 15 articles in
scientific journals--eight in sociology and seven in economics �984.'68! ~
Nost of the other literature in these areas are in the private libraries of
individual scientists, private consulting firms, publications that are
non-peer review, government documents and proceedings of meetings.

Bohnsack's and Sutherland's comments on the "socio-economic priorities"
for the future are worth quoting in some detai 1 as their general focus is
similar to the approach taken in this research.

Examine alternative artificial reef strate ies.
Particular attention shou e given to examining the
economics of long-term versus short-term strategies
and the economics of building prefabricated versus
waste material reefs.

Determine o timum reef size desi n densit and
con igura ion or par icu ar a itats.
This researc s ou inc u e economic, social and
biologic factors. We find it incredible that some
programs spend hundreds of thousands of dollars
building reefs without spending anything on research
or monitoring the status of the reefs over time.
Proper research should show how to balance costs and
benefits.

Document direct and indirect economic and social
ene its

%cio-economic analyses must be able to properly
evaluate concepts such as user satisfaction. The
aesthetic value of fishing could be more important
than the actual dollar catch of the fish.
�984:36-37!.

They did not, however, limit their critical comments to the scientific
community. Management politics and priorities were also scrutinized and
found to be a critical part of the problem as well �984:37-39!.
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Socio-economic Literature

The limited number of socio-economic studies discussed by Bohnsack and
Sutherland were mostly on the economics of reef building and generally
limited to the cost of a particular reef project. Only two studies were
found to compare the cost of alternative strategies of reef building and
these were limited to the most cost-effective materials A few other
economic type of studies were reported on such things as expenditures by
private boat fishermen �984:25-27!.

Mottet   1981! reviewed a considerable number of Japanese articles  some
of which are also reviewed in Bohnsack and Sutherland! and found conflicting
results concerning the cost/benefits of reefs. The bottom line is that
there is simply not enough data, economic or biological, to prove that the
Japanese reef projects were cost beneficial. However, due to the huge
investments by the Japanese government in reef research and, hopefully, with
more and better data on benefits this may turn around in the near future.
It must also be remembered that these data seldom assign benefits in dollar
amounts to such psychological and physical benefits of fishing reported by
fishermen  Ditton, 19??:??!.

The major results of this lack of activity are:

*lack of a codified body of knowledge;
*lack of a readily accessible data base;
*lack of a readily accessible bibliography  more accurately,
lack of published scientific material by social scientists!;

*lack of frequent interaction among social scientists at
professional meetings or in personal communications.

The major efforts we found that bear directly on the sociological
aspects of reef siting for recreational purposes, viz., in research
orientation, data presented, or implications, were those of Beardsley
�977!, Ditton �978!, Ditton and Graefe �978!, Ditton �980!, Ditton
�981!, Graefe �981!, Ditton �982!, ARDC �984!, and Wales, et al �984!.

Ditton and Graefe, either individually or together, have provided the
most useful insights to data needs and actual survey data for developing a
profile of saltwater fishermen and their motives and attitudes toward
artificial reef use that we encountered in our research. Ditton and Graefe
�978! in a research project focusing on saltwater fishermen in the
Houston-Galveston Bay area estimated that utilization of an artificial reef
constructed with decommissioned Liberty Ships. They noted, as have others,
that the cost of gathering field research is generally prohibitive. Other
alternatives such as mail-out questionnaires and telephone interviews,
although less expensive, suffer considerably from lack of response bias.

Ditton and Graefe analyzed four socio-economic variables in developing
their profile of saltwater fishermen. Those were: age, education,
occupation and income. Their findings can be summarized as follows:

*the age groups 35-44 and 45-54 had a higher percentage
of large boat owners;
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*over 70 percent of small boat owners and over 80
percent of large boat owners had an educational
level beyond high school;

*nearly 50 percent of small boat owners and almost
75 percent of large boat owners had white collar
occupations, viz., the categories, "professional-
technical" and "manager, official or proprietor;"

more than 25 percent of small boat owners and
over 50 percent of large boat owners had yearly
incomes of $35,000 or more �978:61-65!.

These data can, of course be useful in triangulation with demographic and
delphi data for developing sampling frames, scenario analyses, and "best
guesstimates" on a variety of aspects of reef siting.

They also presented data on a variety of other aspects such as
motivations for fishing, distance traveled to fish, distance traveled
off-shore, and types of equipment used on the boat. Motivations are, of
course, social psychological variables of interest to sociologists.
Distance traveled to launching sites is important in the delineation of
land-based geographic regions of interest for development of siting
criteria. Finally, distance traveled to fish is important in development of
off-shore regions of interest for development of siting criteria off-shore.

Graefe   1981! developed a set of social and economic data needs for an
artificial reef development. Two major factors stood out in terms of data
needs:

*social and economic information requirements are
implied by law; and,

*any efforts to measure the economic development
benefits of artificial reefs will require as a
minimum a multi-year project with repeated surveys
of reef fishermen and their spending habits   1981:
153! .

Among the data needs he listed were: boat length, distance traveled,
disposition of catch, attitudina1 data, sociodemographic data, benefits of
food production, motivations and preferences for fishing, and identification
of conflicts among user groups.

Graefe also noted a number of problems of data collection beyond the
legal requirements and cost. First, it is difficult to identify what the
population of saltwater anglers is and especially which ones fish reefs. At
the time of his research no state required issuance of a 1~cense for
saltwater fishing. Finally, there are problems of recall in any data
collected by survey and interview methods.
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Wales, et al �984!, produced the most extensive data set including
variables needed in reef siting. Although the data were produced primarily
for evaluation and needs assessment for marinas, many of the results pertain
to one of the sites included in this study, viz., the Gulfport-Biloxi area.
Even though their data suffer definitional problems, e.g., there is not a
consensus for a definition of marina �984:2!, and a low response rate �0
percent to questionnaires for slip users at marinas �984:30!, the data is
useful and the most comprehensive that we could locate on any of the three
sites researched in this study. Their data set includes the following:

*Marina characteristics and distribution
1. Marina types;
2. Berthing capacity;
3. Boat types;
4 ~ Boating activity;
5. Dry storage;
6. Dock facilities and services;
7. Land facilities and services;
8. Launch facilities; and,
9. Tide depth

+Public marina user characteristics
1. Marina user profile;
2. Marina use and services; and,
3. Spatial patterns of users.

*Projections for recreational boating and
berthing demand.

They also discuss environmental impacts and assessment, planning
considerations for marina development, regulatory responsibilities, and
recommendations for impact mitigation. Since details of their findings,
particularly maps of use patterns, are utilized at length in the methods
section, they will be discussed there.

Finally, we found research strategies other than traditional sociology
to be useful in developing our approach for the rudiments of a decision
factor document from the sociological point of view. In particular, the SIA
literature proved most useful and includes the recommendation of Bohnsack
and Sutherland   1984! and almost directly comparable to the recommendations
of the ARDC technical report �984!. The SIA approach will be discussed in
the methods section and the ARDC report will be more thoroughly discussed in
the discussion of this report.
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Methods

As we noted in the introduction, research on an artificial reef siting
plan is a special case of social impact assessment  SIA!. This section
includes a discussion of the major components of a modified SIA approach.
These are; the temporal dimension, the social dimension, and the multiple
triangulation analysis technique. This research does not present and
analyze data on a11 dimensions of the SIA as they are not in a readily
accessible data base. For examp1e, comparable data on marina location,
volume of traffic through marinas by type of activities, location, and scale
of ramps, accessibility to ramps and marinas and boat registration for all
geographic regions along the coast of the U.S. are currently being developed
by the Sport Fishing Institute but they are not currently on-line. However,
analysis of a demographic data set including information for 1980, estimates
for 1984, and projections for 1989 is presented for all three demand
centers. Further, a data set on marina locations, characteristics of users,
and preference of fishing location, in the Gulfport-Biloxi demand center of
users is presented. Data of similar quality and magnitude could not be
found for the other sites at the time of this research. Data for Florida on
the location of existing reefs is briefly discussed ~

Research Strategy: Nodified SIA

1. TemporaI Dimensions

Social impact assessment is usually delineated in a temporal fashion.
The following phases are the typical chronology: pre-site characterization,
site characterization, construction, operational, and post
construction/operational. Since artificial reef siting is a special case of
SIA analysis we have added a dimension, viz., additional
construction/removal. This is necessary due to the desire to bring
attention to the fact that reefs may well need to be enlarged as demand
increases and may also be removed for a variety of reasons, e.g.,
exclusionary zones, especially military zones, may change, storms, and other
forces of nature.

The temporal phases are defined as follows:

*Pre-site characterization refers to an assessment of
social data and related social infrastructure
information that can be used to identify candidate
sites for reef placement.

*Site characterization refers to a more intensive
investigation of social factors in infrastructure
when a subset of sites have been identified.

*Artificial reef construction refers to the social
and related factors associated with construction
phase of development.

*Operational refers to the social and related
factors associated with the reef oper ation.
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*Post construction/operational phase refers to
the long run social implications of reef
siting'

«Additional construction/removal phase refers
to the long run social implications of changes
environmental and/or social, which cause an
alteration of previous construction, either
enlargement or removal.

These temporal dimensions are shown in Figure 1.

2. Major Social Dimensions of SIA

The essential function of SIA analysis is first to identify all
possible impacts across a wide array of data categories and then to assess
the scope and extent of impacts that have already occurred and those which
may occur. A paradigm for socioeconomic data categories has been
established in the literature  Halstead, 1982; Murdock and Leistritz, 1983!.
The categories are as follows: population and other demographic conditions,
fiscal conditions, community services conditions, economic conditions, and
social service conditions. We have modified these categories for the
special case of artificial reefs by adding a biological conditions category.

A. Population and Other Deaographic Conditions.

Population data is of the utmost importance in describing prior and
current configurations of a target population. Demographic techniques and
models are significant SIA tools for predicting future population size and
composition as well as providing input data for estimates of other data
categories. for example, future economic activity and demands on services
are closely linked to demographic change in scale and composition.

A much more extensive data set was included in the appendices of this
report to bring the nature and extent of the database to the attention of
researchers concerned with reef siting. Not only does the data include
numerous variables, estimates and projections, it is unique in the
hierarchical depth of units of analysis. Data can be obtained at several
levels of aggregation from the U.S. as a whole, to multi-state areas used in
marketing analysis, to states and various substate regions such as counties,
cities and even zip codes. These data are invaluable in determining
sampling frames for field and survey research and "best guesstimates" for
comparison with sample survey data.

Although the complete data set includes numerous variables, a subset
was chosen for this analysis to correspond as closely as possible to
previous research. These variables are: population size, age, education,
income, and occupation. These data are discussed for all three demand
centers for 1980 and some 1984 estimates and 1989 projections are discussed
as well.
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Population estimates are population data estimated for an intercensual
year. Population projections refer to the determination of future
population levels if a certain set of assumptions proves to be valid. There
are numerous types of techniques for projection population presented in
various publications. Shyrock and Siegel �975! is the standard text used
by many demographers. However, a very comprehensive treatment of the
various projection techniques can be found in a technical manual on SIA by
Murdock and Leistritz �983!. Of the five techniques discussed, the cohort
component technique requires the largest input of data and is generally
viewed as superior to non-component techniques  Murdock and Leistritz, 1984;
Chapter 3!. The component technique was used to develop the population
projections used in this report. Refer to Appendix 8 for variable
definitions and explanation of techniques used for estimates and
projections. Refer to Appendix C for a complete listing of the data set.

B. Fiscal Conditions.

This refers to the composition and pattern of tax structures and
government expenditures within the targeted area. SIA must address the
complexities of revenue flows and expenditures associated with the project
as they are linked to demographic change, economic activity, and cooeunity
services. Refer to the economic and legal decision factor documents for
more information and data on this issue.

C. Camunity Services Conditions.

This represents measures of adequacy and quality af services in the
areas of education, transportation, utilities, housing, real estate, public
safety, health care, and human services, both governmental and
non-governmental. SIA requires research that measures the adequacy and
quality and assesses changes in both the extent and types of community
services related to relevant impacts. tn addition, it must relate such
impacts on community conditions to other substantive impacts, i.e.,
demographic, fiscal, economic and social/psychological. These conditions
are less likely to be seriously affected by artificial reef construction
than in the case of larger projects such as energy projects and nuclear
waste disposal projects. This does not mean, however, that this dimension
should be excluded from analysis.

D. Econanic Conditions.

Economic conditions refer to such information as income, employment,
unemployment, distribution of wealth, property value, economic development
 such as the ability to attract industry - in this research this could be
such things as tourism, marinas, boat building and services, fishing tackle,
etc.!, as well as non-market, non-cash economic activities. Key questions
include: What are the economic impacts2 What opportunities are created2
What opportunities are foregone2 As with other data categories, the
economic dimension is also seen as highly interrelated. Refer to the
economic decision factor document for more information and data on these
issues.
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E. Sac i al/Psychol ogi cal .

Th1s data category refers to such important issues as social
organization and structure, community cohesiveness and structure, local
relationships with the physical environment, trust in institutions, overall
life satisfaction, stress levels, local self-sufficiency, mental health,
coping skills, values, as well as other local cultural and societal
features. These social and psychological dimensions should be analyzed in
the context of their interaction with the other data areas.

F. Biological Conditions.

Biological conditions refer to a wide range of impacts such as location
of the reef vis-a-vis other artificial and/or natural reefs. "L1ne bottom
areas, existing traveling lanes, are as of water and w1nd turbulence, depth,
type of fish, appropriate reef materials and design are among the major area
of interest. Figure 2 graphically portrays a crosstabulation of the major
temporal dimensions with the major social dimensions.

3. Multiple Triangulation of Data

A major assumpt1on underlying this research is that there is no
existing scientific discipline, research methodology or other analytical
technique which will provide a comprehensive SIA for art1ficial reef siting
 Beardsley, 1977:7; Nurdock and Le1stritz, 1983: ; Bohnsack and Sutherland,
1984;25!. Since na single approach will provide complete data and
assessment, SIA is more a matter of substance than techn1que  Freudenberg,
1978!. The state of the art in social sc1ence research 1ndicates that some
of the critical impacts may be of a more qualitative nature, e.g., quality
of life, cultural, historical, etc., than quant1tative.

The research strategy proposed to conduct a SIA on the three sites
should be based on a multiple triangulation approach. This research
technique utilizes multiple perspectives, multiple methods, and multiple
sources of data to address the same research question or set of questions.
The major methodological assumption 1s that if the results of several
methods, e.g., economic forecasting, primary data analysis, secondary data
analysis and Delphi techniques, all converge, the more likely the research
will have valid findings. In other words, "the greater the triangulation
the greater the conf1dence in the observed findings"  Denzin, 1970:472!.

There are numerous techniques for forecasting technological
developments and the alternative socioeconomic scenarios surrounding changes
affecting major elements of a society. One research team has identif1ed
nearly one hundred techniques for forecasting technological scenarios  Lien,
Anton, and Duncan, 1968:5!. The most frequently uti lized techniques,
however, are some type of "Delphi" and cross-impact analysis  Christaki,
Globe and Kawanura, 1977:B-l!. The co-inventor of both techniques, Olaf
Helmer, has analyzed their strengths and weaknesses as follows:

"...whether we like it or not, it must be recognized
that future analysis, like operations analysis, of
which 1t should be properly considered a part, is
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Figure 3

Partial Listing of data and Projection Hethodologies
Necessary for Multiple Triangulation

Data

Primary Data Sources
*Delphi studies
*social surveys
*field surveys
*psychological tests
+content analysis
*unobtrusive observations

Secondary Data Sources
+professional journals
*government documents
"literature searches
*data banks/computer networks

Nethodologies  Primarily Projection!
*component/non-component population models
*Delphi projections
*ecomometric models
*time lag models
*simulation models
"scenario analysis
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inevitably conducted in a domain of what might be
called 'soft data' and 'soft laws'. This means
that dependence on instinctive judgement is not
just a temporary expedient but in fact a mandatory
requirement. In place of firm observational data
we have to resort to judgemental inputs; in
place of well-confirmed empirical laws we have
to have our expectation on 1ntuitively perceived
regularities. Reliance on expert opinion is a
sine qua non"  Helmer, 1977!.

Refer to Figure 3 for a partial list of information and techniques
required for the multiple triangulation technique. When all components of
this grant are considered  legal, biological, operational, economic,
sociological, and operational! several of the methodologies were utilized.
Under the heading "primary data source" a de'lphi panel was utilized, viz.,
the advisory committee, to represent the interest of various user groups and
concerned governmental and private agencies. All of the methodologies
listed under "secondary data sources" were utilized in this component of the
project. It is likely that several components did this as well. Finally,
under the heading of "methodologies  primarily projection!" this component
used the component population projection model. The entire project was
informed by a delphi panel as mentioned above. Other components of the
grant may have also utilized other categories of the methodology/section.

4. Analysis of Data

The complete demographic data set is in Appendix C. A subset of the
data representing the Mississippi demand center of Gulfport-Bi loxi are
presented in Figure 4. This subset was chosen since we have other
supporting data for this area and not for the others. Demographic data for
the other two demand centers will be discussed but are not presented in the
text.

The delphi method or technique will permit the researcher to make
forecast the socioeconomic considerations for alternative artificial reef
strategies and to render them both plausible and credible through a dialogue
among experts over a period of several years.

There are two major problems with analyzing existing aggregated data:
1. the variables of interest to the research issues may not be adequately
measured or even addressed at all; and, 2. it is often difficult if not
1mpossible to examine a "direct" relationship between variables investigated
 Babbie, 1973:36!. The latter issue is generally termed the "ecological
fallacy." The ecological correlations or relationships that are observed
between variables is highly aggregated data, and such as demographic data,
do not necessar1ly indicate a "causal" relationship between such var1ables
in a sample survey. That 1s to say, an individual's behavior may not always
be anticipated based on personal characteristics, e.g., 1ncome, age,
occupation, or education, shown to be effective in predicting group behavior
based on the same variables  see Rob1nson, 1950:551-57 for a comprehensive
review of the issues involved!. With these caveats in mind we will proceed
to the analysis of some "existing, highly aggregated demographic data."
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Figure 4. Continued A.
1984

Total Population Population 35-54 Income $35,000+

Mississippi 10.2

11. 5

12.1

11.5

9.2

15.3

9.6

8.3

8.7

12.6

12.0

15.7

15.9
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Biloxi-Gulfport SMSA, MS

Hancock County, MS

Harrison County, NS

George County, MS

Jackson County, MS

Pearl River County, NS

Stone County, MS

Biloxi City, NS

O'Iberville City, MS

Gul fport City, MS

Orange Grove City, MS

Pascagoula City, MS

2,607,619

206,318

28,607

167,538

16,551

129,581

37,161

10,173

49,943

15,519

39,557

16,377

32,105

526,739 20.2

42,914 20.8

6,065 21.2

34,680 20.7

3,575 21.6

29,804 23.0

8,324 22.4

2,035 20.0

8,440 16.9

3,818 24.6

8,347 21.1

3,996 24.4

6,935 21.6



Figure 4. Continued B.
1989

Total Population Population 35-54 Income $35,000+

Mississippi 16.5

19.5

19.0

19.9

19.4

31.4

15.0

13.1

14.1

22.8

18.1

34.5

28.3

233

Biloxi-Gul fport SMSA, MS

Hancock County, MS

Harrison County, MS

George County, MS

Jackson County, MS

Pearl River County, MS

Stone County, MS

Biloxi City, MS

0'Ibervil'le City, MS

Gulfport City, MS

Orange Grove City, MS

Pascagoula City, MS

2,723,522

225,511

34,032

180,697

18,222

144,991

41,647

10,782

51,442

18,268

38,998

20,324

35,305

593,728 21.8

50,063 22.2

7,487 22 ' 0

40,476 22.4

4,100 22.5

35,378 24.4

9,579 23.0

2,286 21.2

9,774 19.0

4,731 25.9

8,697 22.3

5,487 27.0

8,403 23.8



The demographic data can be utilized to provide "best guesstimates"
about the likelihood of having population concentrations with the
"appropriate" demographic characteristics, geographic proximity to the coast
and areas to facilities for inclusion in artificial reef siting programs.
The characteristics identified in the literature from sample surveys which
are associated with the probability of owning a boat large enough and
outfitted with the appropriate equipment to permit reef fishing expeditions
are: age 35-54, education of 12+ years, white-collar occupation, and an
annual income of $35,000 or more. These data are presented for selected
Mississippi coastal counties and cities in figure 4. All of the Mississippi
coastal counties were included as they were either in the Gulfport-Biloxi
demand center or the Mobile Bay demand center as defined in the grant. The
cities of Gulfport, Biloxi and Pascagoula were included for the same reason.
Other cities and counties were included for illustrative purposes,
particularly the CDP's in the coastal counties.  "census designated
place--closely settled population centers without corporate limits."!
Although a complete data set and analysis on all geographic units in the
data set from the state to zip code level would have been desirable, the
selected units show the utility for further research along these lines with
funding to match needs.

The baseline data for 1980 provided in figure 5 show the demogr aphic
ranking for number of persons across all variables for 1980. The data
indicate that Harrison and Jackson counties are numbers 1 and 2 respectively
on all four variables for 1980, and for 1984 and 1989 on the age variable.
Age was the only variable for which estimates and projections were
available. For 1980 Gulfport is ranked number 3 which is higher than all
other cities and even Hancock county on age, occupation and income. Biloxi
is number 3 on education. However, Biloxi moves up to number 3 on the age
dimension in 1984 and 1989. Therefore, there appears to be some
justification for focusing on the cities of Gulfport, Biloxi, and Pascagoula
when absolute number of persons in these demographic categories is a
desirable feature of the research. However, when the desire to have
community meetings or to focus sample or research surveys on areas where the
population is homogeneous in terms of these characteristics, other data
should be utilized. For example, the data in figure 6 show the demographic
ranking by percentage of the population in the areas arrayed across the same
set of variables, A different picture emerges when the data are presented
in this manner. The city of Orange Grove  CDP! has the highest percentage
of persons on three of the four variables. It is number 2 on the age
variable. The city of D' Ibervi lie  CDP! is ranked number 1 on the age
variable. It is sign~ficant that these two CDP's remain in the top five
ranking on the two variables whose percentages are estimated for 1984 and
1989, viz., age and income.

The data on the Gulfport-Biloxi demand center that can provide some
guidance for siting an artificial reef in this area is adapted from Wales,
et al �984!. The major conclusions the authors reached are:

*Demand for slips is very high.
*Marina users prefer accessible locations for

marinas.
*Most marina owners are coastal residents.
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*Most users own power boats 16-25 feet in length
with a significant number of users owning
boats in the 25-39 feet range.

*The average frequency of use is in the 30-40
times per year range.

"Marina users seldom use motel/hotel accommodations.
Many users are inter ested in dry-stack storage

in a marina.
*Pub1ic marina users are willing to rent in private
marinas but have moderate concerns about cost
and security �984:32!.

Other research we reviewed that covered the same issues essentia11y
agrees with these conclusions. However, the most impor tant information
provided by this document for our research is the information provided on
Mississippi coastal marinas by type and slip capacity, location of origin
and destination for saltwater fishermen and trip frequency. These data were
adapated from Wales, et al �984:23, 24, 38-41! and are presented in figures
5-10.

~igures 5-10 go about here.

The marinas are spread out all along the coast throughout Jackson,
Harrison, and Hancock counties. The largest concentrations are in Jackson
and Harrison counties with Harrison county having proportionally more public
than private for profit marinas  Figures 5 and 6!. However, the authors
note throughout their report that the number of marinas and fishermen for
Hancock county are misleading and are expected to expand at a faster rate
than the other two counties and become an increasingly larger percentage of
the total for the three counties. These results in combination with the
conclusions from the study reported above have obvious social and economic
implications for the reef siting process.

The geographic zones of origin and destination for trips by fishermen
are presented in Figures 9-11. The total percent of trips made to each zone
are presented in Figure 12. These data provide very direct evidence, from
the sociological perspective of possible reef 1ocations. Zones 2, 3, and 4
were the most heavily utilized with zone 4 being the most preferred
destination. Since this zone is the location of the barrier reefs and
probably has a large "live bottom" area, the biological data must be used in
conjunction with the sociological data  as well as that from the other
components of this grant! to help determine appropriate possible reef sites.
These results should then be triangulated with information of the Delphi
panel and information provided in public meeti ngs to be help on this issue.

It is interesting to note that less than 21 percent of the fishing
trips were to zone 7 which extends toward the Mobile Bay demand center.
Since at least part of zone 7  if not all! and all of the other zones of
this study are directly in the Gulfpor t/Biloxi area it would seem desirable
to include the Pascagoula data with the rest Mississippi rather than
including it with the Mobile area data. Nore detailed information is, of
course, needed for both demand centers.
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Demographic data for the Mobile Bay Demand Center is not discussed in
detail since we could not locate any supplementary information of the nature
we found on the Gulfport/Biloxi and Florida Panhandle areas. Further, given
our reticence about including Pascagoula  and Jackson county! in the Mobile
Bay area as mentioned above, other data will be necessary to enhance that
analysis.

Analysis of the demographic data for the Florida Panhandle yields some
interesting results when supplemented with information on current artificial
reef sites and compared with the Mississippi demographic and trip location
data. The location data for current reef sites are found in Figures 13 and
14.

There are numerous reefs already located in this area, and Okaloosa
county is the top county of Florida for reef location  Aska and Pykas,
1983:15!. The demographic data  See Appendix C! appear to support the
survey data dismissed above concerning the variables associated with
saltwater fishermen and boat ownership with appropriate equ1pment for reef
fishing. For the three major cit1es involved, Destin, Ft. Walton, and
Pensacola, the data indicate that there are considerably higher
concentration of persons with the age, education, occupation and income
characteristics likely to support artificial reefs than the cit1es in
Alabama and Mississippi. For example, in terms of age, the Florida cities
range from 21.5 - 27.4 percent in the 35-54 year age range for 1980. No
city in either Mississippi or Alabama had over 23 percent of its population
in this age group. All three cit1es in Florida had a higher percentage of
its population 1n the education of 12+ year category, white collar
occupation and income over $35,000 than all c1ties in Alabama and
Mississippi except Gulf Shores, Alabama, and Orange Grove, Mississippi. The
estimates for 1984 and projections for 1989 follow a similar pattern.
Therefore, in terms of locational principles, there appear to be some degree
of "triangulation" between the survey data and demographic data.

Discussion

This section will provide a discussion of several facets of site
selection. These include: the criteria for site selection, which include
maximizing benefits and minimizing conflicts and objectives necessary for
obtaining des1rable characteristics; ident1fication of sites/zones that
satisfy the site selection cr~teria; and, identification of sites/zones that
should be excluded from consideration.

The only integrated approach to a set of criteria for site selection
known to us is that of Ditton and Burke   1984! which is an appendix
 Appendix H! to the ARDC technical manual The Im lementation of Artificia
Reef Construction and Placement Technolo
eve o men o arine ecreationa ortunities 98 . Further, the

only comprehensive guide to exclus1onary mapping 1s that of Ditton �984! in
the same document  Appendix 8!. As a result these documents were used
heavily in this section.
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*Nark Access Facilities on Maps and Charts;
*Draw Arcs and Mean Distances Traveled;
*Identificiation of Areas Where Artificial Reefs May Not be
Appropriate;

Established and traditional shipping lanes, fairways,
anchorage areas and offshore ports.
Biologically sensitive areas  live bottom!.
Marine sanctuaries.
Mi 1 i tary areas.
Traditional shrimping groups and bottom trawling areas.

2.

3 ~
4.
5.

*Conclusion of Exclusion Mapping; and,
"Mapping Existing Artificial Reef Sites  Ditton, 1984:3-11!.

This approach requires a multi-disciplinary research team and a great
deal of money. Within the limits of this research projects budget only a
few of these suggested procedures could be accomplished.

Ditton and Graefe �978!, for example, have provided a profile of
saltwater fishermen from a sample of fishermen in the Houston-Galveston area
using four socioeconomic variables. The variables analyzed were: age,
education, occupation, and income.

The appropriate identification of sites/zones that satisfy the site
selection criteria were identified from the perspective of demographic data
for all three demand centers. The appropriate sites for the Mississippi
demand center were augmented with other data appropriate for site location.
The Florida data were supplemented with data on current artificial reef
sites. This information should be acquired for the other demand centers.
Further, if the appropriate finances were available the entire matrix of the
modified SIA and the ARDC guidelines should be gathered to optimize
locational principles.

C. Identification of Sites/Zones that Should be Excluded froa
Consideration

247

The principles for exclusionary zones have been identified by Ditton in
the ARDC technical manual �984! discussed above. Demographic data have
been provided in this research to inform a part of that research. In the
case of Mississippi other information was provided to aid in further
delineate exclusionary zones based on fisherman origin and destination. In
the case of Florida the existing site data should be used for exclusionary
zones unless a case can be made to expand a reef.



Results

Benefits to be Derived if Desirable Sites are Selected

The benefits to be derived from the selection of desirable sites are
too numerous to be listed in detail. However, some of the more global and
obvious benefits are:

*enhanced food production by fishermen and other reef
users who harvest fish;

Minimum conflict among users;
*increase the "live bottom" area near existing
population centers and infrastructure;

*provide users with the myriad of social/psychological
and physical benefits that have been documented 1n
the 11terature;

~provide for future expansion when demand increases;
*provide data and information for future siting

activities; and,
*provide incentives for funding governmenta1 agencies

as well as the general public and organizations
concerned with reef development.

Efforts Required to Imp'lement

To appropriate locate and implement an artific1al reef the procedures
listed above for the modified SIA and those in the ARDC technical manual
should be followed' However, a great deal of further effort will be
required. Just from the sociological perspective numerous field and survey
studies would have to be made in each area along the lines of that by Wales,
et al, �984! and D1tton and Graefe �978!. Numerous other procedures to
complete the triangulation process would be necessary. The demographic data
base needs to be expanded and analyzed in deta11, other delphi panels need
to be consulted, numerous community meetings should be held, economic
projections should be made in sever al areas, and there should be at least
some scenario analyses conducted, especially as related to possible removal
of a reef. The execution of th1s complex research will obvious1y take a
great deal of financial backing and several years of initial research
coupled with on-going evaluat1on for the "life" of the reef.
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Appendix A: Tabular Results of Bibliographical Searches
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Sumnary of Cmyuter Search of DIALOG*
in

Mitchell Memorial Library
Mississippi State University

Data Bases Searched Number of
References1 tati on Year

64-85
1861-Jan.85

63-64

80
7

0

WI2FTOTAL

F11 files were searched using artificial reef s! as the major concept.
Other concepts such as sociology, sociological aspects, recreation and EEZ
were also used. None were useful in limiting the artificial reef papers to a
sociologica'1 component. EEZ was useful for the PTS Defense Markets and
Technology database as no entries were shown using artificial reef.
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NITS
Dissertation Abstracts
Sociological Abstr acts
PTS Defense Markets and

Technology
Conference Papers Index
Federal Research In Progress
Federal Research In Progress
BIOSIS Previews
BIOSIS Previews
BIOSIS Previews
COMPENDEX

Oceanic Abstracts
ENV IROL I NE
Aquatic Science Abstracts
Environmental Bibliography
Aquaculture
Water Resources Abstracts

82-84
73-Sept. 84

Sept ~ 84
 unabridged! Sept. 84

81-84
77-80
69-76

70-Nov. 84
64-Oct. 84
70-Nov. 84
78-Sept. 84
74-Oct. 84
70-Jan. 84
68-Nov. 84

33
7
1
2

31
15
17

20
148

47

178
8

0

28



Table 1. Frequency of Primary Topics in 413 Artificial Reef
References

TOPIC FREQUENCY

�43!GENERAL PAPERS

Program descriptions
General articles
History and bibliographies

68
68

7

�62!BIOLOGICAL STUDIES

�8!DESIGN AND CONSTRUCTION

 i5!SOCIOLOGY AND ECONOMICS

Sociology and user conflicts
Economics  costs and benefits!

 is!OIL AND GAS PLATFORMS

256

Ecology
Behavior
Production
Recruitment
Comparison of artificial and natural reefs
Fishes

Invertebrates
Algae and seagrasses
Faunal lists
Communities

Construction materials
Reef construction
Reef design
Permit procedures
Site selection
Buoys
Legal aspects
Currents and oceanographic factors
Pollution and toxicity

«Table adapted from Bohnsack and Sutherland �984:68!.

35
32
29

26
13

10 5 6
4 1

22
1813 6 5 6 3 2 2



Table 2. Frequency of source and approach to artificial reef literature.*

APPROACHNo. No.SOURCE

Total 413

413Total

"Table adopted from Bohnsack and Sutherland �984:69!.
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Peer review journals
Other journals
Theses and dissertations
Books

Technical reports
Pamphlets
Popular magazines

87
42

S
23

188
7

19

Theoretical
Descriptive
Experimental
Methods and management
Popular  non-scientific!

9
151

79
114

60



Appendix B: Data Sources and Variable Definitions
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The data contained in this report were adopted from Donnelley

Demographic DIALOG File 575. These data were developed by Donnelley

Marketing Services,  DMIS! a company of the Dun and Bradstreet Corporation.

The data bank, DIALOG, was accessd through the Computer Assisted Information

Retrieval Services  CAIRS! at the Nississipp1 State University Library and

written on floppy disks. These disks were manipulated by an IBM PC to add

titles and other text. None of the data were changed or altered in any other

manner. The authors wish to acknowledge the patient and efficient aid given

by Susan Ellsbury and J. B. Hill of CAIRS and Betsy Parker of DNIS in the

development of the data base.

Although the base data are from the l980 U.S. Bureau of the Census,

other information was developed by DNIS. The def1nitions of variables and

methodologies utilized in developing the estimates and projections are

contained in this Appendix.

Definitions of Marketing Areas

ADI's and DMA's are similar in concept. Both reflect the reach of

broadcasting media in an area.

ADI's and DMA's are geographic areas based on measurable television

viewing patterns. Each one consists of all the counties, or all the ZIP

codes, in which home market stations receive the largest portion of

television viewing hours. Every county in the US, with the except1on of

Alaska and Hawai1, 1s assigned to an ADI. All of the continental U.S,,

Hawaii, and parts of Alaska are assigned to a DNA. Neither ADI's nor DMA's

overlap, and each is updated annually by Arbitron, Inc.  ADI! or A. C.

Nielson  DMA!.

ADI's and DMA's are primarily used by advertisers and media consultants.

They are useful to others, such as you or me, because they represent
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aggregates of counties or of ZIP codes. If this type of definition is

appropriate, using DIALOG it is easier to request an ADI, i.e. The

alternative is to search for individual counties or ZIP codes and then add

them together.

A SAMI is another marketing area defined by Selling Areas Marketing,

Inc. These consist of counties or ZIP codes in and around major metropolitan

areas. SAMI's measure the market for the movement of food related products

by using computerized warehouse withdrawal data. There are 48 SAMI areas

covering all of the US except Alaska and Hawaii. The SAMI areas are

primarily used by packaged goods firms to determine market share, but again

they are useful to DIALOG searchers because they represent aggregates of

counties or ZIP Codes.

Demographic Methodology for 1984/1989 Estimates and Projections

1984 Po ulation and Household Estimates

Donnelley Marketing maintains and continuously updates the nation's

largest residential data base which describes the characteristics of over 73

million households or 88 percent of all United States households. Through

the application of Donnelley's Address Coding Guide, these households are

geocoded and assigned to their appropriate small area Census geography.

While not a complete census in themselves, longitudinal data from the

Donnelley household universe provide a valid measure of household growth and

decline, and enables the production of tract level household estimates on an

individual basis.

In a unique adaptation of the basic housing unit method, the Donnelley

estimate method applies the 1980-1984 rates of change in Donnelley household

counts to the 1980 Census household counts to produce 1984 household

estimates at the Census Tract level. Since the Donnelley data constitute
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counts of actual households, the method is more direct than traditional

housing unit methods which rely on separate estimates of housing units and

vacancies to compute total households.

In order to der1ve the population figure for each tract, an estimate of

average household size must be applied to the number of 1984 households. The

household size variable is critical to the development of accurate population

figures since household sizes can sh1ft dramatically as a result of changes

in marriage paterns, divorces, increased longevity of the elderly, and

housing ava1labil1ty. Most estimating procedures compute a household size

factor by assigning national level rates of change to the latest Census

figures. However, the Donnelley method allows for household size variations

specific to each place or county.

Household sizes are determined from the relationship of the number of

persons to the number of households. Donnelley uses the latest Census 8ureav

population figures for places and counties, adjusted to the estimate date for

the group quarters population, divided by the Donnelley household update.

A household size rte of change is computed from the comparison of this

estimated household size with the respective 1980 Census figure. This rate

of change 1s used for all tracts w1thin a specific place or county to produce

variations' in household sizes due to the demographic composition of a

particular locality are accurately measured.

The household size est1mates are multiplied by the corresponding

household figures to calculate the updated household populat1on for each

tract. The group quarters population is added back to its respective

geograph1c entity resulting 1n an est1mate of the total population.

Starting with the tract level age/sex structure from the 1980 Census,
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age and sex specific survival rates from the National Center for Health

Statistics are used to "age" the 1980 population ahead to 1984. The number

of bi rths during the 1980-1984 period is then estimated on the basis of 1980

child-woman ratios, the ratio of children under the age of five to women in

their childbearing years, age 15-44.

The resulting age/sex structures--expressed as a percent

distribution--are applied to the tract level 1984 poppulation estimates to

produce estimates of 1984 population by age and sex. Care is taken in areas

with large colleges or mi Iitary populations to maintain an accurate age

structure, since these persons generally do not remain in these areas, but

rather are continuously replaced by persons in the same age/sex categories.

1984 Race

Population estimates by race are provided for three categories: White,

Black and Other. Consistent with Census definitions, the White, Black and

Other categories sum to the total population. A separate estimate of the

Spanish population is made since these persons are an ethnic designation

rather than a racial group.

1984 Race

Census Bureau projections of Black population are used to estimate state

level changes in the Black population between 1980 and 1984. The three year

changes are added to the 1980 Black population counts to produce 1984 state

estimates of Black population. The non-Black  or "White and Other" !

population for each year is difference between total population and Black

population. The 1980 proportion of the "White and Other" population which

was White, and the proportion which was Other, are computed and applied to

produce the 1984 state level White and Other figures.

Changes in racial characteristics between the 1970 and 1980 Census are
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used to trend tract level race to 1984. The 1984 race estimates are then

controlled to the state level race distributions.

Since consistently defined counts of the Spanish population are not

available for two points in time, the estimates of the 1984 Spanish

population are computed using a separate procedure. The proportion of the

Spanish to the "White and Other" population in 1980 is applied to the

estimated 1984 "White and Other" population to produce the 1984 Spanish

population estimate.

1984 Income

Donnelley estimates are based on a money income concept to be consistent

with data collected by the Census Bureau. This represents the total gross

income received, through deductions for personal income taxes and Social

Security, through: wage and salary income; net non-farm self-employed

income; net farm self-employed income; Social Security and railroad

retirement income; public assistance income; and all other sources of money

such as interest, dividends, veteran's payments, pensions, unemployment

insurance, and alimony.

1980 Census income distributions at the tract and minor civil division

level are used as a basis for 1984 estimates. Estimation of a rate of change

in county and sub-county level medians and distributions is the key process

through which Donnelley income estimates are derived.

The county rates of change in median income between 1980 and 1984 are

estimated by using the latest Bureau of Labor Statistics data describing

changes in wages and salaries in conjunction with information regarding

inflation trends exhibited by the Consumer Price Index between 1980 and 1984.

These county rates of change are then adjusted to reflect sub-county patterns

of household and income growth, and applied against the 1980 Census income
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base to produce 1984 medians and distributions at the sub-county level.

1989 Po ulation and Household Pro'ections

Donnelley population and household projections are produced by a

demographic technique entitled Cohort Component Method. This method is

preferred because it projects the three components of demographic change

separately: births, deaths, and migration.

Using 1984 population by age and sex as a base, age and sex specific

five-year survival rates from the National Center for Health Statistics are

used to "age" each age/sex cohort ahead to 1989, thus accounting for the

mortality component.

Since the number of births in an area is most closely related to the

number of women in childbearing ages, births are accounted for through the

application of 1980 child-woman ratios. This is the ratio of children under

the age of fi ve to the number of women ages 15-44 . The advantage of usi ng

the child-woman ratio is that projected births reflect any changes in the

proportion and number of women in an area. In addition, this technique

enables the measurement of fertility at an individual tract level rather than

applying state or national fertility rates than can be extremely misleading

in smaller units of geography.

Higration is the most important component as well as the most difficult

to est~mate. Donnelley's unique ability to continuously measure the net

movement of households both into and out of specific Census tracts enables

the forecasting of accurate migration trends. Other projection methods,

however, rely on historical data such as the change form 1970-1980 and,

therefore, tend to be less accurate the further from the Census date the

projection is made.

The Donnelley method, however, uses the household migration determined
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for the most recent estimate period and projects this migration to 1989. The

number of persons resulting from this household movement is produced by the

application of projected 1989 household sizes for each tract.

The survived population, the population under age five  births during

the projection period!, and the migrant population are summed to compute the

1989 population projections. These 1989 projectsions are then controlled to

1989 county, state and national population projections based on the most

current Census Bureau projections available.

A projected household size is applied to the population figures to

compute a projected number of households. These projected household sizes

are based upon the assumption that household sizes will continue to decline

as the result of certain demographic factors: postponement of marriage, rise

in divorce, and an increasing elderly population.

Projections of the 1989 population by age and sex are generated as part

of the projection method previously described. In fact, the key to computing

total 1989 population is anticipating changes in the age/sex structure at the

tract 1evet of geography.

1989 Race

Population projections by race are computed in a manner similar to the

race estimates, and the definitions and categories provided are identical.

Census Bureau projections of Black populations are used to project state

level changes in the Black population between 1980 and 1989. The eight year

changes are added to the 1980 Black population counts to produce 1989 state

estimates of the difference between total population and Black population.

The 1980 proportion of the "White and Other" population which was White, and

the proportion which was Other, are computed and applied to produce 1988
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state level White and Other figures.

The 1970 and 1980 Census data are used to project tract level White,

Black and Other populations to 1989. The 1989 race projections are then

controlled to the state level race distributions and summed to the estimated

1989 tract 1evel projections of total population.

As in the case of the 1984 estimates, projections of the 1989 Spanish

population are computed on the basis of their proportion of the White and

Other population.

1989 Income

Household income distributions are projected to 1989 by computing

five-year rates of change for each tract and minor civil division based upon

the changes exhibited by the 1980 Census and 1984 income estimates. These

rates of change in income are adjuted by using inflation trends from the

Consumer Price Index as well 1989 projected age/sex population distribution

patterns'
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Appendix C: Demographic Data for Site Characteristics and Sample
Selection: 1980 Census Data, 1984 Estimates, 1980-84
Percent Change, and 1989 Projections.
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466

/ ~ ~ 5 l

4 �184,
5! 147!

97, 6..9,

7 ~ 4!

S. 6%
4. "/

5 ~ i/
100.0/P! C'

10,1'P 51
12,018,097

10. 4!

12 ..~P%

,981,951
16! 851, 298
9,760	57

~. 1/

17 ~
10. 0/

589, '5.
1, 475, 315

10,564,758
2! 811, 258

12! 594, 175

~ 6%
1. 5!

10. 8!

2 ~ 9/
12. 9'/

9.. ~%9, 084, 988

TQTAL PQPULAT ION

Nhi te

&lacl;

Other

INDUSTRY:

Agr/For/Fi h/Min
Constr uction

Manuf acturing:
Nondurable

Durable

Transpor tat i on
Communications

4lholesale Trade

Retail Trade

Fin/!ns/Real Est

Bus/Repair derv
Pers!Ent/Rec Serv

Prof! Rel ated Serv:
Health

Educational

Other

Public Admin

Total

QCCLIPA T I QN:

Mgr/Pr of ".
Mgr
Prof

Tech /Admi n/Sal es:
Tech

Admin/Clerical
Sal es

Service:

Private Household
Protective Serv
Other Berv

Farm/Forest/Fish
Prod/Craft/Repair
Oper/Fabr/Labrs:

Mach Operators

6 545! Bv5
188! 71,622
26�95,025
11,679	58

17, 102! 465

12,:;42, 07-;

21! ~8:! 458

6. 954, 720
2, 574, 04.5
1! 118! 0 2

19S0 C

Number

2.~5! 687. '
8 .7/

11. 9/

~. ~/



Trans/Mat MavincI
Handlrs/Cleanrs/

Helprs/Labrs
Total Employed

4, 89.412 4.5/

4,:84, 94~
97 659 "55

4. 5/

1OO. O/.

EMPLOYMENT STATUS:

Labar Farce.

Armed Farces

Civ I abar Farce."

Employed
Unemployed

Nat in I abar Force

1, 6."4�851 l. O/

97. 6~9, 55
6, 81O, 46

65, 129, 59O

57. O/
4. O'/

~8, O/

TCI WORI".:

81, 258, 496
6, 175, O6l
9, f83,7 9

96, 617, 96

MEANS TRANSPGRTAT ION

Drive/Carpoal
Public Trans

Other

Total

84. 1/

6. 4/.

9. 5/

1 OO ~ V/

T RA VEL T 1 ME TG WGRI';:

14 Minutes

1 5 � 29 Minutes

~V � 59 I'linutes

6O + Minutes

Total

~4. 5/

='7. O/

.~/

6 ~ O/

1OO. O/

-'2s 59O.. 519
'54 976 915

251 5V9

5,668,15-
94,487,O95

:".>. 5/

a4. 6"/

15. 7/
16. 2 "/

3<3 ~ V/

60. 1/

2 O/
2. 6'/

5. 4/

1OO. O/

25. 132. 1 .'5

5O, ."54, 476
1, 654, 6."O
2, 155, 696
4,578�924

8~, 8,~5, 851

Female:

Single
Mal I 1 e'd

.Ieparated
Widowed

Divarced

Tatal

2H �V/

54. 8/

2. 7/

12. 4/

7. 2/

1OO. V/.

21,,027.177
5O,O72,13O

ll,~17,896
6, 577, 489

91, 41'?, 615

270

EDUCATION GF ADULTS OVER .5

YEARS OF S "HOOL CQMPLEIED:
O � 11 Years 44, 5.''5, 197

12 Years 45. 947, 0:C5
f:~ � 15 Yc ars 2O, 794, 975
16 + Years 21,558�48O
Median Years Completed 12.4

MARI TAL STATUS

Male;

Single
Married

Sep ar at. ed
Widowed

Divor r ed
Total



WQRV:INB MQTHERB!

With Chiidr en under *

With Children 6 � 17

Bubtatal

Nan-Wor I," i ng Mather
Total

6�2 0,5:5

10,7 6,1
16. 946, 650

1 ~, 688, .~02
=0,6"'4,95-

20.~%

:"5. 0/

55. ~%

44. 7/

100 ~ 0/

FAMILY HQUSEHQt DS:

Married Couple
Female Hau~ eholder
Mal e Hausehol der

Total

48, 71. 006
B, 409, 168
2, 101, 979

58,88:,15"

82. f/
14. '/

.i. 6/

100. 0%

HQUSEHQLDS WITH!

Children Under 18

Persons 65 and Qver

Hauseholder 65 and Qver

Married Couple
Wit.h Children

Marri ed Coupl e
Withaut Children

Female Hou chal,der

Wi th Chi 1 dr en

Fema1 e Hou..chal der

Withaut, Children

Mal e Hauseh al der

With Children

Male Hausehalder

Withaut Children

Nan-Families

'5 ,19'7,614
18,~56,796
f6,1'~~,989

40. 1/

2. 8%

20. 1/

.~0. 8/24, 779�964

24, 210. '~~5 ~0. 1%

6. 1/

=.,27, 8<>i 4. 1'/

. 9%759, 897

1, . "4,658
'.1, 277,

1. 5/

26. 4/.

PERSQN= PEr HQLISEHQLD:

1 Person

2 Per ans

Persons

4+ Persons

Total Households

7 92/

f PI/

17.4/

28. 6%

100. 0%

18, .47,5'6
25�175,607
1 ~, 972,48~
22, 994, 047
80, ~89, 67 '

Ci20, ~26

47�400
Average Household Income
Per Capita Income

FAMI L. I ES

Tatal Families

Average Family Size
Average Family Incame

88=,153
4 ~ ~"

f2~I! 21

58,

HOUSING

Median Mome Value

Average Home Value
Median Monthly Rent.
Average Manthly Rent

047, ~0.>

%55,84 '
kf9B
4210

971

Fami 1 y Popul at i an 1 94, 967. 451
Nanfamily Population 25,828,706
Group Quar ter s Population 5, 749,6~I8



1984 Estimate

Socioeconomic Status Score 50
Pri vate Sector Empl oyment 70, 60, 156

272

UNITS AT ADDREBB:

Unit
2 � 9 Units

10+ Units

Nubile Home

NE I GHBORHQOD GOBI I I TY

HOUSEHOLD D ROVED IN:

Most Recent Year

L.ast, 5 Years

6 � 9 Year s Ago
10 � 14 Year s Ago
15+ Years Ago

61,666,251
11,971,904
8, 7Z '�098
4, .«~2, 570

10. 798, . ~6
1, 679, 455

10,l66,07"
7,409.646

1 1 �545, 582

71. 1/

1 «.8/
10. 1/

5 ~ 0/



Table 2. Alabama

/ Change
8<.".! t a 84

1989

Project i on
1984

Estl.mat'e
1980

CensuB

4, 19]. ! 274
1, 484! 949
4, 112! 964

S

421! 44.

4, 0 0! .'45
1, 41:-. �07],
', 94'-, < >.~5

2. H
017! .." .~ 4

~ ~/.
5 ~ . -'!

!89~!SSS
l,. 4], S56
~! H15�578

2.8

013! Sv9

Total Popul at> an
Total koueehal ds

Household Papulatian
Average Haueehal d Bi = e
Medi an Household Income

'i. ~~!

� 1. 8"!

5. 5/

1984

Eetimat,e

1989

Project>an
19HO

Number

Censue

Percent

~! 89~! SSS
~5547
514,z76

515 OO .

598 �752
4.9,714
~SS! 9'95

~59	61
440,015

TQTAL
0

6

14

18
25
p5

41

55

FEMALE PQPULATIQN BY AGE
0 � 5

6 � l~

14 � 17

18 � 24

25
~5 � 44
45 � 54

55 � 64

65 +

E PDPUf. AT I QN BY AGE

5
1 "z

17

Z4

44

54

64

1! 871,5~4
180, 49'5

6.,086
149! .:<.>~
254, OS
29 ,607

07,296
18 ,780
164, 86
175,~7 '

40. 8
]edi an Age fatal Populatian

Medi an Age Adul t Papul at i an
'0.2

40. 5

9.2

40. 8

273

MAL

0 6
14

].8

Z5

45

PQPULATIQN BY AGE
5

17

;4

44
! 4

64

'? " "??~O
175,
i1L ]

143,

260,

~05!
I !r?

205,
l94!

264,

05:

290
0'? '!

695

]45

41S

875

642

100.0/

9. 1/

1Z.

1~.
15. 4/

1 l. 0%

lO. 0/

9. 2/
1 1 ..''/

100. Ol

H. 7/

12. 4/

7. 1/

12. 9:!

15. 1/

11.0/
10. ],/

9 ~ 6/
1;.. 1/

100.0/

9. 6%

14. 1/

S. 0/

l.~. 6/

15. 7/

11. 1/

9. 8/

H. 8/

9. 4/

4. O.. 0�: 45
9. 2/

1

6 ~ 7/

1

16. ]./
1:.4/

9. 5%
9. 2'!

11. 8'/

= �686, 455

S. 7/

ll. 6/

6. 4%

12. ~/

15. 8/

12 ..~/

9. 6/

9. 6%
i~. 8/

1, 9.5"'! 890

l '> 0/

1~.6/
16. ~%

12. 5%

9. 4/

S. Hl

9 ~ 6/

4, 191! 74
9.:/

ll. /!
6 ..="!.

11. /%

16. 6%

1 .8%

9 ~ 9!
S, I

I !C/

! 17] ! 746
8 1'Y

1 1. ].!
5. 8'/.'

1 1 . v',!

16. 2%
1 . 7'!

], <.> ~ 0%

9. Ol

14. 4/

2. <319. 528
9.. 8%

]2. 4:!

6. 5/
1 '.4!

],7. 1%

1.. 9/

9. Sl
8 ..:-'!

9. S/



~�893, 888
2,872.6.1

99*, c.z5

1 00. 0!

7 .8/

25. 6/

. 6/

4�0 ~ 0�'45 4,191, 74
74 '

24..

.7/

5 ~:-/

.7/

.9/Spanish .9/

HQLIBEHQLD

 �!

7, 5 jO
S f  !,  j<jO
4 15, OO .!
fi 5   � !

0",5, <jO<!

%50, OOO

475,000 +

IN CGNE

7, 499

9. 999
014, 999

%24 �999
'4 '4. 999

999

%74, 9.!9

.8/

7. 2!

f~. 8/

27. 0%

16. 9/

B. 5/
! 7/

1. 2/

:i86, 66O

118,971

17,. 78
~~4, 5 '5
170�957

78,0 1
24 �.~98

11,551

17. /

5 ' 4%

10. 8/

25. 8/

2 .! ~ 9/

f~. /

4. 7/

~ 1/

:B. 8/

8. 9!

/

24. 9/

12 ~ 7/
5. 8!

l. 8/

~ 9/

56, 7~8
10, 369

~~. 8%

6. 8/

f.r,. 0%

f~. 1/709

il6

120

988

967
<j<j6

197,
f 97~

5>~

5.D ~

226,
7f,
48>
59,

~». 5/

3. 5/

4. 2%

15. 0/

4. 8%

~. 9/

7. 2/

B. ~%

3. 5%
6..%

5~f

0 4

1 42

078

928

108.

5,
5~ y
93!

1 OO. 0%1,5f f»

B. 6'/

i 1.0/

f ~ j �725

165, 909

.8/

14. 8/

9 ~ 6/

42,652
224 l.".0

144, 745

f. 1%

1. 4/

9. 4/

2. 7%
14. 2'!

15. 882

20,646

40 95

214,243

274

TOTAL PGPLILATIGN

Nhite

B 1 ac1 

Other

INDUSTRY:

Agr/Far/Fish/Kin
Construction

Hanuf acturing:
Nandurable

Dur «b I e

Transpartatian
CaAl !lunl cat 1 ans
Mhalesale Tr ade

Retail Tr ade

Fin/ lns/Real Est

E us/I~ep «i r Ber v
Per ../Ent/Rec Ber v

Prof /Related Berv:

Health

Educatianal

Qther

Public Admin

Total

QCCUPATIQN."

Ngr /Prof:
Ngr
Prof

Tech/Admin/Sales:

Tech

Admin/Clerical

Bal es

Service:
Private Hauseho1 d

Protective Berv

Qther Berv

Farm/Forest/Fish

Prod/Craf t/Rep«ir
Oper/Fabr/Labrs:

1980 Census

Nu<T!ber Percent



292,976

84,841
12. 7/

'5. 6/

9~,5

1, 511, 928

6 '/

100 ~ 0/

-0 �*09 2. 2/

K'1 Li/

4 ..~/
42. 2 "/

i. 5I i. 928

1:2,825
1, 215, 996

TQ WGRI'.. ."

2,402,471
20.529
8~, .42

2, 506, 2 -=.

48:~, 086
574, 425
.546, 757

81, 24:5
1. 485, 52 1

P~ ~Q/>a ~ 4 ~

~8. 7/
2.> ~ . "/

5.5/

100. 0/

. DUCATlON OF ADULTS OVER 25,
YEARS OF SCHOOL COMPLETFD:

0 � 21 Years

12 YeaF s
2.~ � 2 5 Year s

26 + Year

Median Years Completed

4' .5/

ai. 8/
12. 5 "/

12. 2/

964, 840
704, 207
278, 205
270, 06."

12. "

:575 ~ 5 1 5

879, 42~~
.1+

~7 ..~70

75q 0'5f
1, ~~9 ', 684

275

Mach Operators
Trans/Mat Moving
Handlrs/Cleanrs/

Helprs/Labr s
Total Employed

EMPLOYMENT STATUS:

Labor Force:

Armed Forces

Civ Labor Force:

Employed
Unemployed

Not in Labor Force

MEANS TRANSPORTATION

Drive/Carpool
Pub 1 i c Trans

Other

Tot,al

TI~AVEL T II IE TO WORK:

14 Minutes

2 5 � 29 Minutes

:.0 � 59 Minutes

60 + Minut,es

Total

MARI TAL STATLIB

Mal e:

Single
Married

Separ at. ed
Wi dowed
Di vorced

Tot. al

Fema1 e."

Single
Marr i ed

Separated
Widowed

Divorced

Tot a l.

~f6,

87*,
~8,

2 09.

2 �562,

422

.~69

482
0~~

546

27. 0'/

6a. 1/
i. 8'/

2 ~ 7/

5. 4/

100. 0/

0 ~R/

56. 1/

2. 5/

14. 2/

7. 0/

100.0/



WQRI' I IMB MOTHERS:

Wi t.h Chi 1 dr en under 6

Wi. th Chi ! dren 6 � 17

Subtotal

Non-Wor k i ng I'lather s
Tatal

1:I,, 144
185, 976
:"07, 1:0
246,411
55~,5:"1

21 ~ 9/
:".".. 6/

55 ~ 5 "/

44. 5/

100. 0/

FAMILY HQUBEHDLDB."

Married Couple
Female Hau'chal dc r

Male Hou chal der

Tata 1

845, 944
160,933

, 004

Bl. 4/
] k I /

i. 1 "i

100.0/1, 0,~8�881

HDUBEHOLDB WITH:

Chi 1dr en Under 18

Per son- 65 and Over

Hausehalder 65 and Over

Married Couple
With Children

Married Couple
Withaut Children

Female Householder

With Children

Female Hou eholder

Without Children

Male Hausehalder

With Children

Male Householder

Without Children

Nan-Fami li es

4.:. 5 "i

4.:/

21. 5/

5$~,965
~ nm'

288, ~97

440, 408

414. 6"8

87, 656

69, 699

~.. 8/

0 ~ '9/

6. 5!

5. 2/

~ 8'/10! 6 '9

1. 5/
r	 ~l~ m' Ir

19,5 '1
:99,800

PERSGNB PER HOUSEHOLD'

Person
2 I-'ersans

Persons
4+ Persons

Total Hausehalds

27M

410�
1I

~ 0. 4/
~0. 6'/

18. 9/

30. 2/

100. 0/

r718

851

8561, ~41,

6

953

$16�

45�
Average Household Income
Per Capita Incame

FAMIL IEB

Tatal Families

A~erage Family Bi=e
Average Family Incame

1�0'8, 881

%19,268

3, 475, ~4~~
>40, 2~5

78, 310

HDUB INS

Medi an Horne Value

Average Home Value
Median Monthly Rent
Average Monthly Rent

s."=4, 660
0~9, 887

y «mn

01=0

276

Fami 1 y Popul at i on
conf ami ly Papul ation
Graup Quarters Populat,ion



1984 Estimate

M8

1, 000, 071

277

HITS AT ADDRESS:

Unit

Uni t,
10+ Unit.-

Nubile Hame

NE IBWBQRHQQD MQB ILITY
HQUSEHQLD MQVED IN'

Mast Recent Year
La t 5 Years .

6 � 9 Years Aqu
10 � 14 Years Ago

5+ Years Agu

Sac i aecunami c StatUs Scare
Private Sector Emplayment

l, 1*7, 749
1 10, 578

54, 005
117, 679

166, 880
496, 448
166, 686
140, "91

l80,741

80. 5'/

7. 6/

..7/
B. 1'/



Table 2A. Mobile SMSA, AL

1980

Census

/ Change
80 to 84

1989

Pro jection
1984

Est>mate

5.4/

6. 6/

5. 5!
�. 9/

29. 0/

499! 84
171!987
493�11

4 5! 051

Total Papul ati on
Total Hou» ehol d»~

Houaehol d Popul at> on
Average Hou~ehol d Bi =- e
Median Household Income

443. 536

1 50, 07.'

4,.",,7!  .<<.>5

f 14! 7

467. 671

159! 958
461 ! 140

',5l 8! 99 .

1989

Projection
1980 Ceneu~

Number Perrent,

TOTAL
0�

6

14

18

45

65 +

FEMALE POPLILATIGN BY AGE
<,!

6 � 1 '

14 � 17

18 � 24

25 � 34

35 � 44

45 � 54

55 � 64

E POFLjt ATIQI9 BY AGE

1

17

34

44

54

64

Median Age Total Population
Median Age Adult Populat.ion

28. 2

39. 8

' 9.

39. 7

278

MAL

0 6
14

18

?»

45

65

POPULATION BY AHE

5

1.7

34

54
64

443, 536
8

59, 952
'4,514
58,263
70,411
48,526
42, 2-=6
40�187
45, 019

' '9,911
21, 682

370

16!9 8
30! 1 78
35,754
25, 098
22, 85

1, 727
26!889

213! 625
�46

30,58
17�586
28, 085
34, 657
?3 �428

1 9! 951
18, 460
18, f30

100. 0/

10. <.!/
1 ". 5'/

7. 8!

1:. 1/

15. 9!
10. 9'/

. 5!

9. 1%

10. /

100. 0/

9. 4/

12 ~ 8/

7. 4/

13. 1/

15.6/

10. 9/

9. 7/

9. 5%
11. 7'/

1 00. 0/

10. 6!

14. 3/

8 ~ 2/

13. 1/

lb. 2/
11. 0'/

9. 3/

H. 6/

8. 5/

467! 671
10. 0'/

12. 9/
6. 7"!

12.8%
1 b. 6/.'

12. 4*/

9. 1!

8. 9/
10. 7/

=4 . O~=
9. 4/

1? ~:/

6. 4%

12 ~ 4/

16. 4/

12. 3/

9. 2/

9 ~ 3%

12. 4/

'25! 638
10. 6/

13.7%

7. 0/

13. 2/

lb. 7!
12. 5 "/

9 ~ 0/

8. 4%

8. 8!

499 �84 =.
10. 0/
1 '.6'/

6.:!

1 f ~ 4%

16. 8/
14. 0'/

9. 7~

8.1

11. 2!

a»=8 1 ya

9. 5%

11. 9%

5. 9/
10. 9'/

16. 7/

1 ' ~ 9/

9. 8/

8. 5%

13. 1/

41 �670
10. 6/

13.3/

6. 5!

11.9/

17�0/
14. 2/

9. 6/
7. 8'!

9.1/



443! 5,~6

126! B.'5
4�168

1 OO ��'/

70. 5 "/

-.B. 6/.

.9/

467, 671
71. /

7 ~ 8/
. 9'/

499, 84=

71. 9/

27. 1/

1 . �/

6'5

HQUSEHQLD

0

a ?,S�0�
410, 000

415! 000�
4", 000

4 .~, �00

45�, OOO

*7<! OOO +

INLGNE

7, 499

9�999

4:4! 999
4~4! 999
f49, 999

'474! 999

.!9 Ace

1", 901
24, 06�
.'9 �"8

0 �99."
5

-, 014
1, 480

6..~/

8. */
16. �"/

. 6. �/

14. 0/
~ 1!6. =-..
!'j

1. 0'/

19. 8 "/.

6. 7/
i.:". 1/

+ +/'8 ~ a ~

14. �/

4. 8/
9,?"!

."/

=.:. 1 "/

18. 1/

6
L "iol

19. 9'/

10. 0/.
T, !r!

1. 4/

5! 13!
16, 45

19. �7 i

15 5?7

8,4 .�

8, 901
.:8, 9�;

9. 695

6, 446

7! 571

0/

0/

9/

1/
+ l!

6 "/.

7/

4/

16.

12!886
8~I 9

6, 95:"-

8, 4 "4
17~! 6~'"-

7.

7.

4 ~
4

100.

0/

9/

0/

9..!/

10. 9'/
16, 1 l6
18, 85�

. �/5, '- �,g

".'6. ~8.;

1,9 '.81

1 0 ~ 2'/
1 P'$ 1!

l. 0/

1. 6/

9. 7/
-. 4/

15. 8/

799

848

819

�8�.

l.

II

1*,

279

/ TGTAL PGPLJLATI GN
@hi te

Black

Qther

I NDLJSTRY:

Agr/Far/Fish/Min
Call~~tf Llct i an

Manuf act ur i ng:
NandL r ab I e

Dur -,b l e

Tran-partatian
Cammunicatian~~
Whale~-ale Trade

Retail Trade

Fin/Ina/Real Est

Quern/ Repa 1 I Sc I
Per s/Ent/Rec Ser v

Praf /Rel. at ed Serv:
Health

Educat i anal

Gther

Public Admin

Tatal

QCLLJPAT ION."

Ngr /Prof:
Ngr
Praf

Tech /Admi n / Sa l e ~:

Tech

Admin/Clerical

Sale+

Service:

Private HaL sehald

Protective Serv

Gther Serv
Farm/Fore -.t/Fish

Prad/Craf t/Repair
Qper/Fabr/Labrum:

198 .> Cen~~L s

Number F'ercent



8. 0/

5. 6/

1.~, 886

9, 666

6. 0'/

100.0/

10, ~77
17, 6~2

1. 715

172, 6:"..

J Mq dsJM
1:~4, 804

5 '.5/

4. li:
41. 8'/

9.5.

1 ~ 7/

5. 1/

100. 0/

158, 297

', 879
8, 674

169,850

: i8.6/

l4 ~ 5/
12 .."./

280

Mach Operator s
Trans/Mat Moving
Handlrs/Cleanrs/

Helpr /Labrs
Total Employed

EMPLOYMENT STATUS:

Labor Force:

Armed Forres

 ~1 v I ahol Fot ce"

Employed
Unemployed

Not in Labor Force

MEANS TRANSPORTATION TQ MQRK:

Dri:e/Carpool
Put~lie Trans

Other

Tot. al

TRAVEL TIME TQ NQRK".

0 � 14 Minutes

15 � 9 Minutes

59 Minutes

60 + Minute~

Total

EDUCATIQN QF ADULTS COVER 25

YEARS OF SCHOOL COMPLETED:

li Years

1 2 Yea/
l. � 15 Years

16 + Years

Median Years Completed

MARITAL STATUS

Male:

Single
Married

Separated
Midowed

Di vorced

Total

Femal e:

Singl e
Mar ried

8ep al at ed
 ji dowed

Divorced

Tot al

41 �563
70, 61=.

8.',2

9, 886
166, 89 '

95, 171

85, 251
.'! 5. *77

~0, 4.=4
12. 3

4.~, 737

95�961

~, i14
8 ~ 985

8, 9*1
156, 158

~7, 754
95,499

5y 715
22 �715
13! 259

174, 94:

 Q P/

42 ..~/
-b. 9/

5. 9/

100. 0/.

28. 0/

61. 5/

2. 3/

2 6/
5. 7/

100. 0 "/

21. 6/

54. 6/
~ '

v. 'l.

1 a. 0/
7. 6"/

100.0/



1~,58f

f9,a97
'2. 978

1, 580
64, 558

2f.Ã

=O. 0/

51. 1/

48. 9/

100. 0/

2

20, 010
, B67

1 15, 946

79. 4/

17. ~/

I /8

100. 0/

45. 5/
22. 4'/

19. 5/

68,~07

:~Z. 565

29, ~.r" 6

49. 91 l

ff,9~7 7. 9/

7, 885 5. 2/

2, 068
~. 647

l. 4/

4 /

~O04
4~, 544
27!958
48,067

150 07>

2O..::/

29 0/

18. *%
~2. 0 "/

100. 0/

417. 681

46, 07

115�946
~ ~ 4

'4 f 9. '9'98

598,
38, 68

*. l

s. 9,01 1
%44,6ll

%1~4

%141

WORt:: I I'45 I"IQT HERS:

With Children under 6

IrJi th Chi l dren 6 � l7

Subtotal

Non-Working Mothers
Total

FAMILY HQLISEHOLDS:

I"Iarr 1 ed Cot ~pl e
Female Householder

Na.le Householder

Total

HOUSEHOLDS WITH:

Lhildr en Under 13

Persons 65 and Over

Householder 65 and Over

Married Couple
With Children

Married Louple
Without Children

Female Householder

With Children

Fern~le Householder

Without Lhildren

Male Hou eholder

With Children

Nale Householder

Without Children

Non-Families

PERSONS PER HOUSEHOLD:

1 Person

2 Persons

Persons

4+ Persons
Total Households

Average Household Income
Per Capita Income

FAMILIES
Total Families

Average Family Size
Average Family Income

Family Population
Nonkamily Population
Gr oup Quarters Populat,ion

HOlf S ING

Nedi an Home Va1ue

Average Home Vat.ue
Median Monthly Rent
Average Monthly Rent

4~,41. 8.9/

1, 496 l. O/



1'784 Eetimat.e

45

1 . 9,914

282

UN I TB AT ADDRESS:

1 Unit

9 Units

1<j+ Uni te

Mobile Home

NE I GHBQRHQGD MGIi IL I TY

HOUSEHOLD MOVED IN."

Maet Recent Year

Last 5 Yea<

6 9 Yeav e Aga
lv � 14 Yeare Aga
15+ Years Ago

Baciaecanamic: Btatue Bcare

Private Sector Employment

1:9. 50m

12,144
8,7. 9

10,651

:v, 618
59,117

. 0,764

14,749
19, <318

8<1. 4!

7. 5X

5. 4/
6. 6'/



Tab1e 2B. Baldwin County, AL

1980

LensL s
/e I I !ange
H0 to 84

1984
L s t 1 iT! �   t. 2

1989
I-'r o j  9 c t 1 a n

Total Popul at i on
Total Househai ds

I3oL sehol d Popul at i an
Average Hausehal d Si "e
Medi an Hous hal d Inca T e

78 ! 55*
77 :

7'. 607
. ~ '9

f 14, 659

85.*v6

84�857
'..8

si 8 ~>H

9.  ..!/
lg Ir=-. l,.

I C ~ '
~ a/.

Ir

9,~,  ! !

L

94. 250

=.8

4�95:

198 ! Census

Number Percent

1984

Estimate Proqe :lion

PQPULATIQN BY AGE

5

17

~4
44

64

78

7, 59
10. 7 .P

6, 100
8 �7.:6

11,169
9�0 4
7, 799
7. 781

9, 849

~ 4/.

7/
8'/

. 7/.
r 4/

4 "/.
.'! r
r l ~

0/
9/ ~ 6'/

9! ~ 4/

.3/

7/

7!

FEMALE PQI-ULATfQN BY AHE
0 � 5

6 � J,~

14 � 17

18 � 24

25
55 � 44
45 � 54

55 � 64

65 +

MALE PGPULATlQN BY AGE
0 � 5

6 � l~

14 � 17

18 � 24

25 � ~4

35 � 44

45 � 54

55 � 64

65 +

~8, i59

3, 778

5�476
=, 170

PC

5, 480
4�409
~ ~�792
~ �604
4, 15

Medi an Age Total Population
Median Age Adult Population

283

TQTAL
0�

6
14

18

>+5

45

5M
65 +

40,

5 ~
I

4,
5,

4,
5,

197

581

9~0
401

689

615
007

177

5~4

1 ! !

9 ~
1:..

S

14 ~
11.

9.

1  .! 0 ~  .! /

B. 9/

1:. 1/

7 ..5/

10. 9/

14.2/

11. 5/

10. 0/

1 �. 4/
1 ~ ~~ 8/

100.  .!/

9 ~ 8/
14. ~'/

8 ~ .~/
1 1.:5'/

14. ~/
1 1 . 5/.'

9. 9/

9. 4/

11. 2/

8

9

1
6

1 '

14

12
P

4,, 947
H. 9'/

12. 0/

6. 4/
11. 8'/

14. 2/

1 2.,~/

9. 6/

9 ~ 9/
14. 8'!

41 �659

9. 9!
1". 4'r.'

7.  !/

12. 8!
14. /

C' /

9. 5/
9. 0'i

1 1 . 6'/

6.

11.

1

10�

B.

y

48. BBB

9�0/

11. 4/

5 ~ 8/

10. 9/
15. 1 "/

1.. 9/
4 ! l

8. 9/

15. 7/

4*, 115

10. C!/
1'=-. 7 "/

6. 6/
 !/

15. 8'/

..0/,

10. 1/
8. 4/

11. 5/



100. 0/
H.~. 8/

15. ~%
. 9'f

85. 606
84. 1/
15. 1'/

~ 8/

78, 556

65, H40
12, 048

668

95 00.5

85.

1 '.7%

~ 8%

Spanish i. 0/i. 0/ l. Of

INCOME

7, 499
9, 999

414,999

%24,999

4~4, 999
449, 999

%74,999

HOUSEHOLD

0

7�500

s j,O, 000
415, 000�

425, OOO
4~5, 000�

.50 00  !

475, 000

25. 0/
Sf

16. 9/
26. ~/

1.~. 9/

6. 2/

1. 8/

.7/

19.

7. 1/

1.>. 0/

=8. 4/

6%

9. 1/

-. 6/

1. 0/

6,675
, 468

507

7, 014
~~, 698

1, 657
47,.'i

196

ia. 7/

5. 1/

9. 2/
2:. 1/

7 8/

15. 9/
4. 5'/

1. 7%

6. 1/

9. 7/

1,8-9
2, 90.

11. 6%

9. 0/

4. 7/
P S/

4. 8/

1*. 6/
5. 4'f

s. 2/

4. 5/

Q ! 45.D
2, 679
1, ~~92

979

1�441
4, '951
1,597

967

1�340

5. 8!

6. 7/

3. 2/

5. 4/

1, 7~2
1, 983

960

1, 600
29,807 100.0/

9. 7/

9. 8/
2. 887
2, 926

2. 5/

1 ~. 5/.

11. 1%

1~1

4y 0~2
~, 319

~ 7/

1. ~%

9. 0/
5. 4%

214
Q9w

2, 676
1, 613

284

TGTAI PGPULA 1 ION

Nhi te

Black

Other

I NDLJSTRY ."

Agr/Far/Fish/Min
Construction

Nanuf ac t. ur i n g:
Nondurable

Durable

Transportatian
Communications

LJholesale Trade

Retail Trade

Fi n/ Ins/Real Est

Bus/Repair Serv
Pers/Ent/Rec Berv
Prof /Rel ated Serv:

Health

Educat,ianal

Other

Public Admin

Total

GCCI JPAT l GN:

Ngr/Prof:
Mgr
Prof

Tech/Admi n /Sal es:

TEch

Admi n /Cl er i cal
Sal es

Service:
F'rivate Household

Pr otective Serv

Dt her Ser v

Farm/Farest/ Fi h

1980 Census
Number Percent



4�7:~~ 1 5 ~ 9 "/

9. 8/-
6. 1 "/

:, 919

1,8~1

5. 1/

100.0/

1,5''

29.807

110

9, 807
4L 7

'6

51 ~ 7/

4 /
4~. 8 "/

92. 1/
~ '7 /.

7. 1'/

100. 0'/

.'.9. 7/

3..'. 7/

l4. 5/
12. 1'/

100

285

Pr ad /Cr a E t! Re p a 1 r
Oper/Fabr/Labr-:

Mach Operat or-
Tr ans/Mat Movi ng
Handlr /Cleanrs/

Helprs/Labr
Total Emp1 oyed

EMF'LOYMENT STATUS:

Labor Farce:
AI med Forces

Civ Labor Force:

Employed
Llnemployed

Not in Labor Forre

MEANS TRANSPORTATION TO WORI''.:

Drive/Oarpool
F'ub l i c Tr ans

Other

Total

TRAVEL. T II'IE TQ WORK:

0 � 14 Mi nutes

15 � 29 Minutes

59 Minutes
60 + Minutes

Total

EDLICAT ION QF ADULTS OVER 25,
YEARS OF SCHOOL CONF'LETED:

0 � 11 Years,

1 Years

l,5 Years
16 + Years

Median Years Completed

MARITAL STATUS
Mal e."

c>ingle
Marr i ed

Separated
Widowed

Divorced

Total

Fema l e ."

Single
Married

Separated
Widowed

Di var ced

Total

26, B6*

49

"9, 180

10,077

8,2 6

6,940
2, 514

27, 767

18. 125

15, F80
6q 602
5�498

12. ~

6, 761
19,1.7

~70

681

1, 410

28, ~49

5,:56

19, 1 "4
~- E ~ e

1

1, 862
..0! 696

6.:/
.'9. 7/

'5. 0/

'9. 1/

100. 0/

.8/

. 5'/

/

.4/

~ 0/

�0/

17. 1!

62.:/
1. 7/

12. 8/

6 ~ 1/
1 ��0/



WQRI: ING MOTIAERS:

With Children under

l4ith Children 6 � 17

Subtotal

Non-Wor! ing Mothers
1 ot,al

lg ~ J
4'9

5. 658

5, ~04
10, 96'

2� ..>/

1. «/
5 l . 6 "/.

100. 0/

FAMILY I-IQUSEHQLDS:

Marr ied Cauple
Femal e Househo1der

Mal e Hau chal der

Total

18,565
2. 419

576

-'1, 56V

86. l/

11. /

~ 7/

1 ;!c!. Q/

HOUSEHOLDS WITH .'

Chi 1 dren Under 18

Persons *5 and Over

Hausenol der 65 and Over

Married Couple
With Children

Married Couple
Wi thout Chi 1 dr en

Female Hauseholder

With Childr en

Fema1 e Househ o 1 der

Wi thout Chi 1 dren

Mal e Househol der

Wi th Chi 1 dren

Male Hausehalder

Without Children

Nan-Families

11,740
7, Q."'6
6,. 14

4> ~ 8 "/

-'6 /

6 /

9,.i~4 Z5 U/

9, 297 '4. 8/

1, 89

1, 116

4. 8/

4. '"/

.8/201

19 ' 2/

~~1

5, 120

PERSONS PER HOUSEHOLD:

1 Person

2 Pef sons

Persons

4+ Persons

Tatal Households

18. 1/
4'/

17. 8/
51. 6'/.

100.0/

4, 854
8 �684
4, 768
8, 469

26,775

'0 17, 42 'i

45,996
Average Househol d Income
Per Capita Income

FAMILIES

Ta'ta 1 Faml 1 1 es

Aver age Fami 1 y Si = e
Average Family Inrome

21,56v

419, 4.~

72,1~8
5, 669

749

HOUSIN8

Median Hame Value

Aver age Home Value
Median Monthl y Rent
Average Monthl y Rent

441,396
448,092

4144

%i52

286

Fami 1 y Papul at i an
Nanf ami1y Papul ation
Broup Duarters Population



~�867
l, 426

598

3, 845

}984 E timate

287

~UNITS AT ADDRESS:
Uni t

2 � 9 Unit@

}0+ Units

Mobile Home

NEIGHBORHOOD MOBILITY

HOUSEHOLD MOVED IN:

Mast Recent, Year
ast 5 Years

6 � 9 Years Aga
}0 � }4 Years Aga
}5+ Year - A@a

Saciaecanamic Status Scare

Private Sectar Employment

~,673
l l, 4:~0

4, 056
'i,03 .

2, 4BS

}4, 00:



Table 2C. Escambia County, AL

1989

Projection
/ Change
GO ta 84

1984

Est 1  <lat,e
1980

Census

482

11, 02 j.
."<3, 897

..8

%18,585

92/

� 7. 1/

.-9 ~ 6/

-=. 5/

28. 9/

~4! 859
11� 9

2.8

%15! 12S

,>S! 440
1 .�5
.36! 855

2. '9

%11, 74<3

Total Papal at i an
Total Hausehalds

Hausehald Papulation
Average Household Si=e
Median Household Income

1989

Projection
1980 Census

Number Percent.

FEMALE PQPULATIQN BY AGE
0 -- 5

6
14 � 17

18 � 24

~5 � 44

54
55 � 64

65 +

MALE POPULATION BY AGE
0 � 5

6
17

18 � 4

~5 � 44

54
55 � 64

65 +

7 ! P!

40. 5
Median Age Tat.al Populat.ian
Median Age Adult Population

29. *

41.6

29 ~ 9
4<3. S

288

TOTAL
0�

6

14

18
n5

35

45
55

POPULATION BY AGE

17

44

54

64

. 8,440
3! 612
5, 261

~~! <34?
4! 525
5! 821
4, ~»64
~! 740
.5! 410
4, 660

19, w8.5

1! 771
547

1, 465
2 �165
2, 671
2,14
1�959
1,850
2,813

19,057
1,841
2,?14
182
! M60

=,150
m! c.~

1, 781
1, 5*<3
1! 847

<3<3. <3/

9. 4%

1 .7/

7. 9%
11. 8!

15. 1/
11. 4"!

9. 7/

8 ~ 9%

12 ~ 1/

1OO. 0/

9. 1%
13. 1'/

7. 6/

11. 2/

13. BX

1 l. 1%

10. 1/

9. 5/

14. 5/

100. 0/

9. 7/

14. 2/

B. ~%

12. 4!

16. 5!
11. 7/

9 ..»/

8. /

9. 7/

"4, 859
9. 5%

13. 0/

1 ..0/

15. ~%

12. 1%

9 ~ ~!

8. 7!

1 .~!

9. 2/
12. 6'/

6. 4/

12. 0/

13. 9%

11. 9/

9. 6%

9 ~ 4/

15. 0/

17,317
9. 7!

1~. 4/

7. 0!

14. Of
16. 7'/

. 4/

9.0%

B. 1/

9. 6/

.52! 482
9. 5%

12.,»!.

6. 4/
12. 0"!

16. 8'!

~ 6!
9. 6"/~

8

12. 4/

16! ~»12
9 ~ "/

12. 0!

6. I

1<3. Sr.

15. 2%
12. 5/

9. 9%

S. 9/

15. 2/

16. 170
9. 8"/

1:. 6"/

6. 6!
l,i�,i/

18. 5/

12. 7/

9.4!

7. 6/

9.6%



~8, 440
26, 056

11,.>76
1, A<!8

100. 0/

67. 8/

2 ~ 6/

. 4.859

*8. 4/

9.1/
2. 5/

32, 482
69. 4/

8. 41
~0/

. 7'/Spani,h 7 92/

I NCGNE

7�499

9, 999
'kl 4. 999

024, 999
4-,;4 999

'449, 999

07~I �999

HQUSEHQLD

7,500
410, AOO

'415, 00<!

425,  �0
4"'5, 000�
450  � "!

%75,000 +

4, ««5
1, .71
1�9-5
«, 1:"8

442

1
77

:8..;!,

B ~ .«'/

1,». 0/

'i. 1!

12. 6!

4. 5/
i. 4",!

. B!

. i. 6"!
* ."!

9. 9!
r!/

18. 4!

6. 6/

2,  ,!/
'!

10. 1/

25. 0/

9. 8/

3. 5!

i. 1/

. 6/

6. 1 "/

7. 8/

824

1, 044

2q 5 !a
1, 3:i2

P8~

~.> '' 7
p

1, 9~8
419

«49

540

18.7/

9.9/

2.9/

2. 4!

4, <!/

14. 51

3. 1/
2. *'!

4 ~ <.! /

6. 1/

7. 8/

2 1/

B. 01

100. <.!/

812

1, 050
288

1�071
1~, 411

7 ~ ~/
10. 4'!

984

1 ~91

184

1�472
1, 194

1. 4/

11. O!

8 ' 9/

25 !

246
1, 15'"

530
1, 99.«

1. 9/

1. 8/

8. 6/

4. 0/
i4. 9/

289

rGTAL PQPULATIGN

White

81 acI<

Gther

INDUSTRY:

Agr/For/Fieh/Itin
Conetructian

Manufacturing:
Nondurable

Durab l e

Transpartati on
Communications

k!hole~ale Trade

Retail Trade

Fin/Lns/Real Est

BL<a/Repair Serv
Pere/Ent/Rec Serv

Pro+/Rel.ated Serv:

Health

Educational

Other

Public Admin

Tatal

GCCUPAT I GN:

Mgr/Prof:
Ngr
Prot

Te<:h/Admin/Sal.es:

Tech

Admin/Clerical

Salem

Service:

Private Household

Protective Serv

Qther Serv
Farm/Forest/Fish

Prod/Craft/Repair

1980 Ceneuz

Number Percent



Qper/Fahr/Labrs:
Mach Gperators
Trans/liat Moving
Kandlrs/Cleanrs/

Helprs/Labrs
Total Employed

EMPLDVMENT STATLjS:

Labor Force:

Ar mEd For ces

Civ Labor Force:

Employed
L!nemplayed

Not in Labor Force

16. 4/
6. 9'!

2, 201.

920

6 ' 7/
100. 0'!

.1/

47. 6/

5. 1/
47. "/

l.i, 4l 1
1�4

,:87

8/

1 ~ 4/

6. 4/

100. 0/

12,010

185

840

y 0.'w

TRAVEL TIME TO MDRh:::

0 � 14 Minute
15 �:9 I"Ii nutes

59 Minutes

60 + Minutes

Tot,al

5�7 '0
~~, 745
2, 158
f., ~~ '1

12. 964

44. 2/

28 ~ 9/
16. *"/

10. ~/

100 ~ 0/

EDLI CAT I GN GF ADLJI TS QVER 25,
YEARS QF BCHQQL COMPLETED".

0 � ll Years

12 Years

1 � 15 Years

16 + Years

Median Years Completed

10,84.

.65

1, 586
12 ~ 0

49.' /

~2. 8/

10. 7/
7. 2'/

MARITAL STATUS

Mal e-

Single
Married

Separated
&tidowed

Dl vol ced

Total

8

60 1/

2. 5%

2. 9/

6. 2/
100. 0'/

3, 985
8, 484

355
416

881

14, 121

Female e ."

Single
Mar ri ed

Separated
widowed

Divorced

Total

18. 4"!

56. 1/
2. 7'/

16. 4/

6. 4!

100. 0/

715

8,265

2,418
946

14,739

290

MEANS TRANSPGRTATJQN TG BIGRAM'.'.:

Drive/Carpool
Publ i c Trans

Dther

Total



MOTHERS:

With Children under 6

With Children 6 � 17

Subtotal

Non-Working Mothers
Total

1, 201
1. 691

2, B92
2, 462

5, .>54

2 .4/
31. * "i

54. 0/

46. 0/

100. 0'/

FAMILY HOUSEHQLDS:

Married Couple
Female Hou= eholder

Male Hou-eholder

Total

7, 960
1, *12

9. 885

80. 5/
16. /

./
100. 0'/

HQUSEHQLDS WITH:

Children Under 18

Persons 6'5 and Over

Householder 65 and Over

Married Couple
With Children

Marr ied Couple
Without Children

Female Householder

With Children

Female Householder
Without Children

Male Householder

With Children
Mal e Householder

Wi thout Lhi 1 dren

Non � Families

7l
:7. 7/

24. 8"/

~4. 0/274

29. 9/3! 75~

7. 0/880

705 5. 6/;

100 . 8'/

1 wv

2, 711

1. 0/

21. 6'/

PERSONS PER HQUSEHQLD."

1 Person

Per sons

Persons

4+ Persons

Total Households

20. 6 "/

28. 9/

18- 6/

51. 9/

100. 0/

612

660
'49

12,

4f.5, i5"
f5,202

Average Household Income
Per Capita Income

FAMILIES

Total Fami 1 i es

Avc rage Family Size
Average Family Income

9,8m
~.4

417�4 '0

z, BBO
2, 975
1, 585

HOUSING

~ Medi an Home Value
Aver age Home Value
Median Monthly Rent
Average Monthly Rent

291

Fami 1 y Popul at i on
Nonkami 1 y Popul at,i on
Group Quarters Population



1984 Estimate

.~U

6, 9*8

292

UNITS AT ADDRESS:

1 Uni t

9 Units
1 6~+ Uni tw

Mabile Hame

NE I GHSGRHGGD MGE< I I I TY

HOUSEHOLD D MOVED IN:

Mast Recent Year

hast 5 Years

6 � 9 Years Aga
10 � 14 Years Aga
15+ Years Ago

Saciaecanamic Statu« Scare

Private Bertar Emplayment

1 1, r!g9

704
149

I! 5~1

4, 198
1, 544

600

2! ~99

82. 5/
5 ..'/

i. 1'/

11 ~ 4/



2D. Mobile County, ALTable

/ Change
80 to 84

1984

Estimate

1989

Project.ion

64,980
223,298
359,198

2.9

+14. 735

382,065
9,95.

376. 83

f19,048

4. 7/

5 ~ 4/

4. 8/

29. 3"/

404, 839

2 '8,35:

399, V57

4 5,078

1984

Estimate

1989

PI ojection
1980 Census

Number Percent

404,8 9

10. 1%
12. 7'!.

r� ''. ~

ii 4/
1 7. 1'/

14.:"/

9. 6/

8. 0!

10. 6!

364, 980
37, 069
49,213
28, 414

49,527
59, 24:
39,502
34, 437
32,406
>5�170

100. 0%

10. 2/

13. 5/

7. 8!

13. 6/

lb. 2!

fO.B/

9 ~ 4/
8. 9'/

9 ~ 6!

382. 065

10. 1/
13. O'/

6. 7/

12. 9/

17. 1X

12. 4!

9. 0!

8. 7!

10. 2/

198, 086 209,284

9.6/

1 .O/
5. 9'/

20. 9!
2 7 0 /

14.1/

9. 7/

8�4/
12. 4/

195, 555
10. 7'!

4 92/

9. 5!

12. 2/
6. 4'/

12. 5/

16 ~ 9/
12. "/

9 ~ 2/

9. 2/
11. 8'/

283, 979
10 ~ 8'/

13. 8/

7. 0/

23. !

17. 3/.

12 ~ 5/

8 ~ 9/

8. 3/

8. 2/

6 ~ ~ i'.

11. 9 "i

17. /

f4.4/

9. 5/
7. 6!

8. 6/

. 9.8
29 0

39. 1
27. 8

39. 1

404, 839

68. 7!

30. -/

382�065
68. 4/

30. 6/

364, 980
246,693
114,787

200.0/

67. 6/

32.5/

293

Tot,al Popul ati on
Total Households

Househol d Popul at.i on
Averaqe Household Bi=-e
Median Household Income

TQTAL PQPULATIQN BY AGE
0 � 5

6
14 � 17

18 � 24

25 � 34

35 � 44

45 � 54

55 � 64

65 +

FEMALE PQPULATIQN BY AGE
0 � 5

6 � 13
14 � 17

18 � 24

25 � 34

35 � 44

45 � 54

55 � 64

65 +

MALE POPULATION BY AGE
0 � 5

6
14 � 17
18 � ~4

25 � 34

35 � 44

45 � 54

64

65 +

Median Age Total Population
Median Age Adult Popul ati on

~TAL PQPl JLATI QN
White

Black

189, 714
18. 101

24, 107
13,998

25,777
30,065
20, 48.'3
18, 278
17, 550
21,355

175
66
f8,968
25,106
14, 416
23,750
29�177
29,019
16,159
24,856
23, 815

100.0/

9. 5!

12. 7/

7. 4/

13. 6/

15. 8/

10. 8/

9. 6/

9. 3/
12. 3/

100. 0/

10. 8/

14. 3/

B. 2/

23. 6/

lb. 6/

10. 9/
9. 2/

8. 5!

7 ~ 9/



1. 0/ l. 0/

2

Qther , 5<j0 1. 0/

3! B30

HQUSEHQLD

0

S 700
f10! 0<j0-
sf5�00�
%25 000�

+35,000�

45<j, 0<!<j
%75! <j00 +

INCOME

7 �499
S 9,999

0 14, 999

%24! 999
4, 999

%49! 999
474! 999

~ 0. 0/3:! BBO
1<j, 433
29.55.

32! Of 4
17, 295

7, 66B
2, 542
1, 284

6. 6'/

B. 4!
15. 8'/

25. 9'/

14. 0/

6. 2/

2. 1%

1. 0/

14. f/

4. 8/
9. B"/

21. 1/
2f .9"/

18 ~ 7/
6. B'/

2. 8/

6. 7/

13. 2/

25. f/
20. <j"/

1 j.

3 e

1 . 5%

3, 304
13, 549

2. /
9 ~ 5'/

2<j. 9/

9. 0%

4. 9/

3. 1%

5. 2!

16. 8/

5. 7/

.8/

4. 4/

15!
?

7 7
4�
7,
,F

8,

5!
6!

618

898

038

36

46<j

952
0'98

479
f 1

153

866
99 c
8'?4

825

7. 8"!

7. 6/

4. 2/

4 ~ 8%

11,
f0!

5

6.
242, 100. 0/

9. 3%

11. 1/

13, 229'
15, 924

3. 1/

15. 6%
21.2/

22 ! 250
16, 062

1. 1/

2. 7/

9. 9!

1. 7%
15 8%

1, 585
2 �455

14! 24»
2, 469

MBB

7. 7/
5. 5/

f 0�967
7, 835

294

INDUSTRY:

Agr/Far/Fi-h/Min
Construction

Manufacturing:
Nondur ab 1 e

Durable
Transport. ation
Communications

wholesale Trade

Retail Trade

Fin/ Ins/Real Est

Bus/Repai r Serv
Pers/Ent/Rec Serv

Prof /Rel ated Serv:

Heal t,h

Educat i onal

Other

Public Admin

Total

QCCUPAT I GN."

Mgr/Prof:
Mgr
Pro%

Tech/Admi n/Sa1 es:

Tech

Admi n/Cl er i ca 1

Sal es

Service:
Pr i vat,e Househol d

Protective Serv
Other Serv

Farm/Forest/Fish

Prod/Craf t/Repair
Oper! Fair /Labrs:

Mach Operators
Tr ans/Mat Movi ng

1980 Census

Number Percent



Handl rs/Cl eanrs/

Melprs/L abrs
Tatal Empl oyed

6. /

100.0/

8, 844
142, 825

EMPLOYMENT STATUS:
Labar Farce:

Armed Farces

Civ Labor Farce:
Emplayed
Unemplayed

Not in Labar Farce

1, 605 .6/

142, 8'5
1 0! 900

109, 568

53. 9/

4. f/

41. 4/

131, 431
2, 630
6! 609

140,670

93. 4/

1. 9/

4. 7/

100.0/

TRA VEL T I I'IE TO WORK:

0 � f 4 Minutes

15 � 9 Minutes

30 � 59 Mi nut es

60 + Minutes

Tatal

EDUCATION OF ADULTS OVER 25,
YEARB GF SCHOOL COMPLETED:

0 � 11 Years

12 Years

13 � 15 Years

fh + Years

Median Years Completed

22. 6/

44. 8/

27 ~ 2/

5. 3X

100. 0/

31, 486
62�76
37, 892

7, 372
139�126

38. 3/

34. BX

14. 5/

1 2.4%

77! 046
69,871
29�75
24,926

12e M

MARl'TAL STATUS

Male:

Single
Married

Beparated
Widawed

Divarced

Tatal

28. 9%

60. 1%

2. 5%

2 ~ 6/

5. 9/

100. 0%

36, 976
76�834

3, 144
3, 304
7, 551

127�809

Female:

Single
Marr i ed

Separated
Wl dawed

Divarced

22. 5/

52. 9/

3. 6/

13 ' 0%

7 ~ 9/

32, 498
76�375

5, 182
18�794
11,397

295

MEANS TRANSPORTATION TO WGRI~:
Drive/Carpaal
Public Trans

Other

Tatal



?] ',P7

29. 8/
51. 0'/

49. 0/

100. 0/

1 1, 352
15, 968
27, 320

26, 276
5~,596

73,
17, 591

3, 291
94,386

18.6/
~i. 5/

100. 0/

45. 9/.

21. 5/

18. 7/

56,567
6 529

2Z,022

Z2. 8/

7. 6"!

8. 6/

5. 5"/

i. 0/

1, 737
8, 527

1. 4/

~. 1/

20. 8'/

28. w/

18. 8/

32. 1/
100. 0/

25,650
~4,860

>,190
39,598

123, 98

%17!7~7

%6, 088

94, 386
3.5

420, 128

326, 184
3~~, 014

5, 782

%38, 580
44. ~, 854

41 Zi3

4140

296

NQRI'; ING MQTHERS:

Nith Children under 6

I!jith Children 6 � 17

Subtotal

Nan-Mor king Mothers
Tat. a1

FAMILy HQUBEHQLDS:

Married Cauple
Female Householder

Male Householder

Total

HQUBEHOI DS MITH:

Chi 1 dr en Under 18

Persons 65 and Qver

Householder 65 and Qver

Married Couple
Ni th Chi 1dren

Married Couple
Wi thaut Chi, 1 dren

Female Householder

I!Iith Chilctren

Female Householder

I!Iithaut Children

Male Householder

Nith Children

Hale Householder

Without Children

Nan-Fami lier

PERSQNS PER WQUSEHQLD:

1 Perron

Persons

Persons
4+ Perron+

Tatal Haueehalda

Average Household Incame
Per Capit.a Incame

FAMILIES

Tatal Families

Average Family Size
Average Family Income

Family Papul at i on
Nonf ami 1 y Population
Graup Quarter@ Paqulat i an

HOUSING

Median Home Value

Average Hame Value
Median Manthly Rent
Aver age Manthly Rent

40,577

!4! 115

10,648

6 �769

1, 295



105, 6.",6
10,718
8, i41
6, 806

BV. 5/
S. 2"/

6. /
5. ~/

l984 Estimate

297

~JN I TS AT ADDRESS".

Uni t

9 Units

10+ Unit
Mob i k e Home

NE I BHBQRHQQD MQB ILI TY
HQUBEHQLD MQVED JN:

Most Recent Year
I ast 5 Years

6 � 9 Years Ago
10 � 14 Years Aga
15+ Year s Ago

Baciaeconomic Status Scare
Private Sector Employment

16, 945
47,687
i6,708
l 1,667
16, 5~~0

46

1 J,5,9l2



Table 2E. Gulf Shores City,

19H4 / Change f 989
Est i mate BO to 84 Progecti on

1980

Census

B. 5!
-4.1/

B. B/
"!

1. 0!

1, 349

1, 4*

2 ~
41 5�20

1, 464
~7

1, 464

2 ~ 6
418, ~89

1.58:-

626

1,58~
a ~ 4

5�18

Total Popul at i on
Total kouseholds

kou ehold Population
Average Household Bi=e
Median Wausehold Income

1984

Estimate

1980 Census

Ni<mber Percent

1989

Projectian

TOTAL

0

6

14
fS

25

45

6M +

FEMALE POPULATION BY AGE
0 � 5

6 � 13

14 � 17

18 � 24
25 � 34

35 � 44

45 � 54

55 � 64

65 +

POPULATION BY AGE

1.>

17
n4

C4

54

64

l1edi an Age Total Pupul at i an
Median Age Adult Populat.ion

M5 7
47.

~~6. 0 ~
46

47. 1

55. 4

298

MALE

0

6
14

18

25
P,C

45

55

65 +

POPULAT I ON BY AGE

5

17

~4

44

54

64

1 r .~49
7 7

71

103
164

119

149

68
290

687
40
4?

55
76

65
86

145

147

662
Z2

71

38
50

88

54

6Z

12~

14::

100. 0/

5. /

B. 4/
5. -/

1:.:/

B. 8%
11. 0/

19. 9/

21. 5!

100.0/
5. 8%

6. 1/

4. 8%

7. 7/

11. 1/

9. 5%
12 ~ 5/

21 ~ 1/
21. 4%

100. 0/

4 ~ 8/
10. 7'!

5. 7/
7. 6%

Mr/

B. 2/

9 ~ 5/
1 8.6/

21. 6/

1, 464

8. 0!

11.1!
5. 9/

10. 8/

f3. 4!

ff.f%

10.0/

12.0/

17. 8!

749

7.6/

10.4/

5. 7/

10. 7/

12 ~ 6/

11.2%
10. 5'!

12 M/

19. 0/

715
8.4/

lf.7!

6.0/

10. 9/
14. 5%

10. 9!

9. 5/

1 i. 6/

16. 6/

1, 58~
8. 0/

10. 5%

5. 6%

10. /

14. ~%

11. 9/

9. 9/

10. 4/~

816

7. 6%

9. 9%
5. ~~%

9. 9"!

14. 1/

10. 9%

10. 4%

10. 9!

21. 0/

767

8. 5/
11. 1/

6. 0/

10.7/
14. 6/

1 ~. 0/

9. ~%

9. 8/

17. 1/



I, 349
333

8

8

100. 0"/

98 ~ 8%

.6/

.6/

I, 464
92 ' :/

7. 3/

.5/

1. 583

93. 4/
6.."/

.4/

1. 0%Spani sh 1.8% 1. 8/

HGUSEHGLD

0
'4 7, 500

410,00v
%15.000

%25,000�

f.5, v00-
S50�000�
s75, 000 +

INCGME

7. 499

9, 999

%14,999
%24,999

4. i4�999

%49, 999
%74. 999

"?3 H~/

B. 4/

17. I/

25. 5%

I /»

10, 0/
:. I/

tv/

18.7/

6. 5/

/

30. 9/

17. 3%

9. 4/

2. 6/
8/

f3H

14H

76

58

12

0

13. 1'/

4. 5%

10. I/

:1.6/

:9. 2/

16.3/
4. 6 "/

.6/

4. 9'/

14. 7/

C. M

69

3. 8/

6. 8/
:. 8/

3 ~ 0%

�4/

22. 8/

17. 9/

.0/

5. 3%

fB

13

14

2
107

84

0
?5

6. 0/

2. 8/

I 9/

7. 0%

1 00.0/

aB

13

470

19. 4/

9. 6/

91

45

2. 3/
8. 5'!

20. 9%

Ii

40
9H

~ 0/

2. 6/
5. 3"/

4. 9%
18. 9'/

0
f A
n5

w3

89

299

TOTAL PQPULAT I QN

@hi te

Bl acl:

Qther

INDUSTRY:

Agr/For/Fish/Min
Construction

Manufacturing:
Nondurable

Dur able

Transportation
Communications

Nholesale Trade

Retail Trade

Fin/Ins/Real Est

Bus/Repair Serv
Pers/Ent/Rec Serv

Pr a$/Related Serv;

Health

Educational

Qther

Pub 1 i c Admi n
Total

QCCUPAT I QN:

Mgr/Prol:
Mgr
Pr o+

Tech/Admin/Sale

Tech

Admin/Clerical

Sal es

Ser vi ce:
Private Household

Protective Serv

Qt he  Sej v

Farm/Forest/Fi sh

Prod/Craft/Repair

1980 Census

Number Percent



11 2. ~/

9 1.9!

16 .4/

470 1 VO. O/

47O 41. 1/

4.~/

62= 54.4/

91.5/

.9/

7.6/
1OO.O/

411

4

449

25. 5/

37. O/

2O. 8/

16. 8/

300

Oper ! Fabr! Labrs:
Mach Operators
Tran /Mat Moving
Handlrs/Cleanrs/

Helprs/Labrs
Total Empl oyed

EMPLOYMENT STATUS

Labor Force.'

Armed Force.

Clv Labol Fof ce",

Employed
Unemployed

Not in Labor Force

MEANS TRANSPORTATION TO WORI',':
Drive/Carpool
Pub l l c TI' ans

Other

Total

TRA VEL T 1 I"IE TQ WORK:

O � 14 Minutes

15 � 29 Minutes

~O � 59 Minute~

6O + Minutes

Total

EDUCATION OF ADULTS OVER 25,
YEARS QF SCHOQL COMPLETED'

O � 11 Years

12 Year~
1.5 � 15 Year»

16 + Years

Median Years Comp 1 eted

MAR I TAL STATUS
Mal e."

Single
Marri ed

Separated
Wi dowed

Di vorced
Total

Fema! e

Single
Mat ried

Separated
Wi dowed

Divorced

Total

w"T 1

7M

53

9

365

>52

366

206

166
12. 6

4O4
2

if
46

5g~

68

4OZ

79

44

597

6Z. /

19. 7!

14.5/

2. 5/.

1OO.O/

16.3/

7G. 1/
~ 4/

2. O"/

8 ~ ~/
1OO. O/

11. 4/
67. 5 "/

~ 5/
13.2/

7. 4/

lOO. O/



MQRV. ING MQTHERB".

With Lhildren under 6
With Children 6 � 17

Subtotal

Non � Marking Mothers
Total

19. ''/

"5. 4/

54. 6!

45. 4/
f C�. 0/

46
71
'59

i~ !

FAMILY HQUSEHQLDS

Married Couple
Female Householder

Male Householder

Total

89. 7/

7. 6/
2 7 "/

lot!. Q/

392
J

437

HQUSEHQLDS WITH:

Chi 1 dren Under 1 B

Persons 65 and Qver

Househalder 65 and Qver

Married Couple
With Children

Married Couple
Without Children

Female Hauseholder

With Children

Female Householder

Without Children

Male Householder

With Children

Male Householder

Without Children

Non-Families

l45

197

4. /

4. 1%

32. 9%

110 19. 0%

287 49. 5*/

1� 1. 7/

l. 4/

Ig r/

l60 27. 6%

PERBQNB PER HQUBEHQLD."

1 Person

2 Persan

Persans

4+ Persans

Tatal Households

fl

71

51 f

624

%1 7, ~86
47,724

Aver age Househ a 1 d I n = arne
Per Cap i ta In =arne

FAMILIES

Total Families

Average Family Size
Average Family ln =arne

4~7

2.7

s 19, 676

1, 178
l68

HOUSING

Medi an Hame Val ue

Average Home Value
Median Monthl y Rent
Average Monthly Rent

458. ~~.!

46f,984
si72

41H6

301

Fami 1 y Pap u1 at i an
Nankami ly Popul atian
Group Quar ters Papulation



1984 Est. i mate

78

237

69

302

UNITS AT ADDRESS:

1 Unit
2 � 9 Units

10+ Unit

Mobile Home

NE I GHBORHOOD MOB I L I TY

HOUSEHOLD MOVED IN:

Most. Recent Year

Last 5 Year s

6 � 9 Years Ago
10 � 14 Year s Ago
15+ Year s Ag o

Socioeconomic Status Score

Private Sector Employment

524

26
ag

41

84. 7/

4 ~ 2/

4. 5/
6. 6/



2F. Mobile City, ALTab 1 e

/ Change
8 ! to 84

1984

Estimate

2980

Census

1989
F'!" o g ec t 1 on

Total Popul ati on
Total Househol ds

Househol d Popul ati on
Average Hau ehald Bi=e
Median Household income

. 00, 452
71,400

196.475

2.8

Wf 4, 634

20., 927
T~ ~>2 LI

199. 947

.7

028�762

>07, 204

74 !

, f.:0
.7

%24�370

1. 7/
"-. 5/

I. 8/
�. 6%

'9 '/

2989

Pro~ection
1980 Census

Number Percent

1984

Estimate

1 , 679
8, 874

12, 166
7, '67

14, 857

16,406
10�933
10,561
10, 553
23,962

FEMALE PQPULAT ION BY AGE
0 � 5

6 � f3

f4 � 17
18 � 4


35 � 44

45 � 54

55 � 64

65 +

94, 773
9, 495

12.587
7, 571

13. 652

15, 915
9, 687
8'�855
8, 662
8, 349

MALE POPULAT I QN BY AGE
0 � 5

6
14 � 17

28 � 24

25 � 34

35 � 44

45 � 54

55 � 64

65 +

31. 8

40 ' 3
~edian Age Total Population

Iedi an Age Adul t Popul ati on
30. 1
..9 ~ 7

28 ~ 8
40. 0

303

TGTAL

0
6

24

18

35

45

65 +

PQPULATIQN BY AGE

13

17

44

54

64

.00,

28,
4,

14.

8,

20,
29~
19,
2~

452
369

75.

8
509

321
6'0

416

215

321

2  �. 0/

9. 2/
'!

7. 5/
24../

16. 1/
10 ~ "/

9. 7/

9 ~ 6/

11. 1/

100. 0!

8. 4/
1 i. 5!

7. 0/
14. 1 "/

15. 5/

IO. 3/

10. 0/
10. 0%

13. 2/

f00.0%

20. 0/
13. 3%

8. 0/

14.4/

16 ' 8%
10. /

9. 3%

9. 1/

8. 8%

03. 917
9. '-/

I l. 9/

6.4!

22.9!

17.7/
12 ~ 0'/

9. 2%

9. 3/

12. 5!

107, 170
c" I

8 ..r..

11. 0!

6. 0/

22. 4/
27..~%

I .0/

9. /
9. 8/

13.7/

96, 740

9. 9/

12. 8%

6 ~ 8/

13. 4%

IB. I

22. 1/

B. 8/

B. 8%

9. 2/

.-'<��2! �
9. '/

1 2. 6/

5. 9/

1 i. 1/

17. 8/

9. 5!
B. 5"!

12 ~ 0%

108,:86

8. 5/

20. 8%

5. 5/

10 ~ 5/
27. 5/

14. I/
9. 7"/

9. 0/

14. '/

98. 720

9. 8/

12. 6/

6.

12.7/
18.. /

14. 7/

9. /

7. 9/

9. 5/



OO, 45.
125, 786

72, 568
2, 098

100. <3/

62. 8/

~6. 2/
1. 0/

20=', 917

6 ~ 6/

56. ~/
1.1/

207,104
61.8/~

~7, <3.

1. /

Bpani sh l. 2/ 1. 2/

HGLjBEHOLD

0

7, 500�

41<3, OOO
415, 000�

425, <300

4.'>5. 000

450, <300
%75,OOO +

INCOME

% 7.499

9, 999

414.999
'424, 999
4, 4,999
%49. 9'99

474, 999

20. 0/

7. 1/

1~.5/
: 4 ~ 9'/

17. 2/

11 ~ 0/
4. */

2. 0/

'6. 4/

8. 8/

16. 0/
24 ~ 9/

f~. ~/

6. 7/

2. 6/

1. 4/

14. 2/
5. 2'/

1<3. /

21 ~ 7/

19 7/

17 ~ 1/

8 ~. 6/

18. 898

6, ~28
1 l. 424
17, 835

9,514
4, 789
1 �871

982

1. 4/.'

8. 0/
1, 126
6�516

'9 ~ 0 "/

6. 9'/

5. 1/

2. 9/

5. 5/

17.4/

6. B/

4 ~ 0/

4. 9/

7, 347

5 �6~8
4, .01

4, 47~<
14, 272
5, 572
->, 249
4, 014

9. 1'/

B. 9/

5 ~ 0/

5. 2%

7, 470
7, 291
4, 055
4, 2~7

81, 855 100 ~ 0/

10. 9/
14. 1'/

8, 955
11, 572

3. 5/

16. 9/

12. 5/

2, 889
1~,8 0
10, 263

1 ~ ~'/

1 ~ 8'/

10. 1/

1. 1/
l2. 5%

1, 068
1,, 4~9

w '? 6

895
10, 2~8

304

TOTAL POPLjLATION

white

83. ack

Gther

I NDLlS TRY:

Agr/For/Fish/l"lin
Construction

Manufacturing:
Non dL<r ab l e

Durable

Transport. ation
Communications

i<<<hole. ale Trade

Retail Trade

Fin/ Ins/Real Est

Bus/Repair Berv
Pers/Ent/Rec Berv

Prof /Rel ated Berv."

Heal th

Educational

Other

Public Admin

Total

OCCLJPAT ION."

Hgr /Pro% ."
Ngr
Prof.

Tech/Admin/Sal es:

Tech
Admin/Clerical

Bales

Service".
Private Household

Protective Berv

Other Berv
Farrr</Forest/Fish

Prod/Craf t/Repai r

1980 Lensus

Number Percent



4 �40."'

S, 772
5. 4/

4. 6/

4, =05
81, 855 100. 0/

.5/780

81. 855 54. 6!

6,116 4 f/
61, 2~* 40. 8/

92. 7"!74, 616
1. '979

a, 897

80,492

2. 5'/

4. 8/
10r >. 0"/

~2. 9/
PQ ~N/

16. 9/

17. 0/

305

Oper /Fabr /Labr s:
Mach Operators
Trans/Mat Moving
Handlrs/Cleanr /

kelprs/Labrs
Tot a I Emp l oyed

EMPLOYMENT STATUS:

Labor Force:

Armed Farces

Clv Labal Fal ce:

Emplayed
~Jnemplayed

Nat. in Labor Farce

MEANS TRANSPORTATION TQ WORK."

Drive!Carpaal
Public Tran~

Dther

Tatal

TRA VEL T I ME TQ WQRI' ."

0 � t4 Mi,nutes

15 � 9 Minutes
>0 � 59 Minutes

60 + Minutes

Total

EDuCATIDN DF ADLILTS DVER ..

YEARS OF SCHOOL COMPLETED:

0 � i 1 Years

12 Year~

l~ � 15 Years

16 + Years

Median Years Completed

MARITAL STATUS

Male:

Single
Mar ried

Separated
Widowed
Di var ced

Tatal

Femal e"

Single
Married

Separated
Wi dazed

Divorced

Tatal

21, 4:2

16,347

5, 470
79,979

'~7 �496
>7, 86~
19, 212
1 9�40

12. 5

~20

40,116
1, 900
1 s 998
4, 599

70, 9~~~

20,485

59, 893
3, 185

1 1, 995
7, ~9*

82,954

26. 8/
48 ~ 4'/

20 ~ 4/

4. ~/

100 ~ 0/

Zl. 5/

56 ~ 6/

2. 7/
..8/

*. 5/

100.0/

24. 7/

48. 1/

Z. 8!

14. 5/

8. 9/

100.0/



WORK I P IH MOTHERS:

Wi th Chi ldren under 6

With Childr en 6 � 17

Subtatal

Non-War!:ing Mathers
Total

22. 6/
.~2. 6'/

55. /

44. 8/
100. 0'/

6, 17~~
8, 892

15, 065
12, "16
27, 281

FAM IL Y HGLISEHGLDS:

Married Cauple
Female Householder

Male Householder

Total

8. ~~46

11, 072
1, 972

51. ~90

74. 6!
1. 5'/

~. 8/

100 ~ 0/'

HOUSEHOLDS W I TH:

Children Under 18

Persons 65 and Over

Hausehalder 65 and Over

Married Couple
Wi th Children

Married Couple
Without Children

Female Househalder

Wi th Chi 1 dr en

Female Hou«chal der

Wi thout Chi 1 dren

Mal e Hous chal der

With Children

Male Hausehalder

Without Children

Nan � Families

29i06~~
16,691

14,606

40. 7/

.~. 4/

~ 0. 5/

27. 1/19, 429

19, 611

6. 528

4, 541

27 ~ 4/

9. 1/

6. Z/

i. 0/

1. 5/

27. 6/

1, 04r>

19, 759

PERSONS PER HOUSEHOL.D:

1 PeI son

2 Persons

Persons

4+ Persons

Total Households

4. 8/

10 ~ 4/

11. 8/

7~~. 0/

100 ' 0/

7, 345
8, >32

51, 417
70,455

mls,v~5
46,663

Average Household Income
Per Capita lncame

FAMILIES

Tatal Fami lie

Average Family Size
Average Family Incame

51, '390
3 ~ 4

%21, 354

17', ~~75
2~, 100

3, 977

HOUS ING

Median Home Value

Average Home Value
Median Manthly Rent
Average Monthly Rent

%40,292
f47,~79

+140

%147

306

Family Population
Nanlamily Papulatian
Group Duarters Population



i984 E»timate

8-,l47

301

ll4ITB AT ADDREBB:

i Unit
2 � 9 Uni ts

l0+ Unit»

amabile Home

NE IGHBQRHOGD MOBILITY

HQUSEHQLD P1QVED IN:

Na»t Recent Year

La»t 5 Years

9 Year» Ago
i� � i4 Year» Ago
i5~ Years Ago

Baca oecanoex c Bt ate» Bcore

Pr i vat e Bector Ernp 1 oyment

60,279
7�20
6! 902

7ll

lo! 85 .
28! 2:i

9, 500
7� 8

li! 79

79. 8"/

lo. l/

9. ],/

.9/



28. Prichard Ci ty, ALTabi e

1984

Est.i mate

f989

Projection
1980

Census
/ Change
BO ta 84

40,094
1,398

39. 915

+1 4, 633

� 1.4/
�. 7'!

. 8,962

1 1 �94<3

38 �783

~ r ~ w
+i 1, 398

39, 541
12, 0'8
39. 3 .7

~ . I

%8, 457

Tatal Papulatian
Total Households

Hausehal d Papul at.i an
Average Household Si"e
Median Hausehald Incame

�. 5/
34. 8"/

1984

Est.imate

1989

Prajectian
198<3 Census

Number Percent

TOTAL

0

6
14

18

25

45

55
65 +

ALE POPULATION BY AGE
5

13

17
a4

44
54

64

MALE POPULATION BY AGE
<3

6 � f3

14 � 17

18 � 24
~5 � 34

35 � 44

45 � 54

55 � 64

65 +

Median Age Total Papulatian
Median Age Adult Population

24. <3

37. 9

4.7

36. 8

4J ~

37.

308

FEM
0

6

14

18

4~

POP ULAT I Old B Y AGE

5

13

17

44
54

*4

:9, 541

5�324

61187
3, 536

5, 495

5 �696
*,
3. 045

3, 067
3, 647

2f,205

3 ~ 10

f ! 78<3
2 �987
3, 085
1 �980

1, 696
1 ~ 744
2, 192

f 8,336

2, 685

3, 085
1. 756

2�508

2,611
1 �564
1, 349

1, 455

1 AO ~ 0/

13. 5/

15. 6/
8 ~ 9 "/

13. 9'!

14. 4/

9. C</

7 ~ 7/

7. 8/

9. 2/

jOQ. 0/

12. 4/

14. 6!

8. 4!

14. 1/.

14. 5/
9. 3/

8. 0/
8. 2/

10.3/

100. 0!

14.6/

16. 8/

9. 6/
13. 7/

14. 2/
8 ~c/

7. 4/
7 A /

7. 9/

38,96-
13. 4/

15. 6/
7 ~ 4'/

14. 0/

16. C>/

1 <3. C>/.

7. 3/

7. /

9. 1/

0, 710
12. 4;!

14. 6!
7. 0/

13. 6/

16. 3/

10. 5/

7. 6/
7. 6/

10. 4/

f

14. 6/

16. B/

7.8/
14. 4'/.

15. 7/

9. 5/

6. 9!
6. 8"/

7. 5/

4<3, <394
1 ".4/

16. C</
6. 9"/

1 i. 9/

17. /

if.7/

7. 4!
6..

9. "..

21, 171
~ 4/

14. 9/

6. 5!

11. 4/
17.4/

12. 1/

7. 8/
6. 6/

1 C>. 8/

18, 923

14. 5/

17. 1/

7. 3/
1:. 5"/

17 ~ 0/
11. 3'/

7. <3!

5. 8/
7. 4'!



100. 0/

25. 8/
7.r.. 7/

~ I/

~9,541

10,.08
29,1.9

38, 962
4. 6'!

74. 9/

.5/

40, 094
1 ~ 4 "/

78.1/

.5/

Gpanl Gh .9/

HGUHEHQLD

0
"7 5< <0

510, 000 - ~

%15!vvv

5, 000

4:.,5 �000

'450, < !!.! < !

%75,000 +.

1NC ONE

s 7,499

9, 999

+14�999
4 .4, '999
s'4,999

449 9<9

474, 999

46 ~ 2/

9. 8/

15. 4/

19. 0/

6. 8/
e. s

~ ~ ~/

.1/

5s 577

1, 180

84M
8 7

8~ P

'07

10

. 7. 0'/

8. 4/
1 6. 5"/

f <.>. 9/

~. 8/

.4/

. f/

29. 0/

6. 6/

15. 5/

27. 6/
':. 8/

6. 6/

.7/

f. 9/
1 1 .."./

1:. 9"/

12. 4/

6. 0/

2. 8/

4. 4/.

1 ~. 4/

3. 9/

7 ~ /

i, 547
1, 487

716
=;40

5'0

1. 606
267

468

875

7. ~%

6 ~ 8/
2. 6/

4. 5/

100. 0/

87

819
P 1

540

11.958

44<.>

7 0

1. /

9. */

5. 9/

159

1,142
7vG

2. 8/
1 . 5'/

17. <<;!

1 ~ 7/

15 ~ 1/

182

2i 0~+
206

1, 804

309

TQTAL PQPuLATIQN

Nhi t,e

Blacl

Qthcr

INDUSTRY:

Agr/For/Fish/Min
Construction

Nanufarturing:
Nondur ab I e

Durab l e

Transportat.ion
Communications

Nholesale Trade

Ret.ail Trade
Fin/ Ins/Real Est

Bus/Repair Berv
Pers/Ent./Rec Serv

Prof /Relat,ed 8erv:

Heal th

Fducat.i onal
Qther

Pub I i c Admi n

Total

QCCUPATICIN:

Ngr /Prof ."
Ngr
Prof

Tech/Admi n /Gal es:

Tech

Admin/Clerical

Sale

Service:

Pri vate Household

Protective Serv

Qther derv
Farm/F orest/Fi sh

Prod/Craf t/Repair

198<.> Censc<s
Number- Per-cent



1, 589
1, 021 8. 5/

1. 621

11,958
I ~~ ~ 6/'

100.0/

~ /

45. 2%

6 ~ 7/

47 ~ 9%

11, 958

1, 777
12, 66'9

10. 509
5 i6

1 l. 544

91. 0/

/
4 ..:-/

100. 0%

57. 8/
28..'"/

10. 0/

4. OX

aper, Fabr/Labrs:
Nach Operators
Trans/Nat Noving
Handlrs/Cleanrs/

Helprs/Labrs
Total Emp l oyed

ENF'LOYMENT STATUS:

Labor Force:

Al fAed FQI ces

Ci v Labor Force:

Employed
Lln emp 1 oy ed

Not in Labor For ce

NEANS TRANSPaRTATION TO WORV.:

Drive/Carpool
Public lrans

Other

Total

TRAVEL TINE TG WORK:

0 � 14 Ni nut es

15 � 9 Ninutes

.:0 � 59 Ninutes

60 + Ninutes

lotal

EDUCATION QF ADULTS OVER 25�
YEARS GF BCHQQL CQNPLETED."

0 � 11 Years

1,. Years

Years

16 + Years

Nedi an Years Completed

NAR I TAL STATUS

Nale:

Bi ngl e
Narried

Sepal ated
4lidowed

Divorr ed

Total

Female:

Single
Nar ri ed

Separated
widowed

Divorced

Total

1,585

'i, 671
828

11 � i46

10, 998
5 ~ ~ >55

1, 899
766

10. ~~

4,:0,»
6, "44

574
47'5

678

12,172

4, 250

6, 71
l. 14<>

2, 269
1 �1->8

15. 068

14. 0/

46. 4/

.4/
7.:i'%

100. 0/

34. 5/

51. '/

4. 7/

~ ~ 9/

5. 6%

100. 0/

28.: /

41. 6/
7 ~ 6'/

15. 1%

7. 6/

100.0%



WQRI:;ING MQTHERS:

With Children under

With Children 6 � 17
Subtotal

Non-Wor I:ing Mothers
Total

l,bf2
1,6f4

5,2 6
~~! 106
6, 3~~2

.5. 5/

~ 5. 5/

50. 9/

i00. 0/

FAMILY HQUSEHQEDS:
Married Couple
Female Householder

Male Hou eholder

Total

5, 878

, l50

9�481

6 .0!
Q 92/W~ a

4 ~ 8/
100.0%

HQUSEHQt DS WITH:

Chi 1 dren Under i8

Person~ 65 and Over

Householder 65 and Qver
Married Couple

With Children

Mal l i ecf Coup 1 e
Wi thout Chi 1 dren

Female Householder

With Children

Female Householder

Without ChilcIren

Male Householder

ith Children

Male Hou»eholder

Without Children

Non-Families

6, 544
2, 845

2, 491
:Z. 6/

20. 7/

3! 554 29. 5%

2, 39> 8/

2 �129 17. 7/

8. 0/

2 l. 8/

277 2. i/

0 9/

PERSONS PER HQLISEHQLD:

Person

2 Persons

Persons

4+ Persons

Total Households

87

f�92
2, 546
7, 257

ll,682

~> ~ M /»

1 1,. 9/

"l ~ 8/

6Z ~ 0%
100. 0'/

kll!l5i
f~! 413

Average Household Income
Per Capita Income

FAMILIES

Total Fami 1 i es

Average Family Si=e
Average Family Inoome

9, 48 1
:5. 8

%1, 487

~6 �467
2. 860

2i4

HOUSING
Median Home Value

Average Home Value
Median Monthly Rent
Average Monthly Rent

%21! .~19
%25! 619

'469

%84

311

Fami 1 y Population
Non+amily Population
Broup Quarters Population



2984 E titrate

17
8~4

312

UNI TS AT ADDRESS:

f Unit

2 � 9 Units

20+ Units

labile Haec

NEI GHBQRHQQD HQB I LI YY
HQUSEHQI D NQVCD IN".

Hast Recent Year

Last 5 Years
6 � 9 Year s Ago

iC! � 14 Years Aga
25+ Years Ago

Baciaeconamic Statu Scare

Private Sectar Employment

l 2. 3'4

1, 62
245

1

86. 7/

20. 4/
l. 2'/

1. 8/



Tabl e 2H. Ti I I mans Corner City,

198< >

Census

'/ Change
80 to 84

1984

Est 1 mat e

1989

Pr o ject>. on

Total Population
Total Hausehalds

Household Populatian
Average Hausehold Si=e
Nedian Househald Income

2. 5!19,5. 2

6. 467

19,5 9
r

%25 r 257

15,941
P9

15. 941

3.0

4f.B, 6<.>B

24, 081

8.063
24,078

::". 0

432> 715

22. 5/
�. 6/

35. 7/

1980 Censu

Number Percent

1984

Estimate

1989

Pro jection

. 4> 081
10. 6"!

TUTAL
0

6

14

18

c.U
w5

45

65 +

«/1
6. 6'!

12�. 09

lO. /

1.. 5%

FEMALE PQPULATIDN BY AGE
0 � 5

6 � 13

14 -- 17

18 -:4

25 � 34

35 � 44

45 � 54

55 � 64
bl

E PQPULATION BY AGE

j

17
?4

34
44.

54

64
+

.�', > 0

9
8.6

38. 1
27. 4

36. 5
~edi an Age Tatal Popul at i an

edian Age Adult Papulatian

313

HAL

0 6
l4

18
25

'5

45

65

PQPULATIDN BY AGE

5

17

34

44

54

64

15,941
1 r 768
2, 309

1, 192
1 �971

04< >

2. 091

1 r 54:
1, 1.8

900

8, 025
917

1 �125
568

1,027
1, 543
1. 033

748

585

479

7r 916
851

1, 184
bn4

944

lr 497
1, 058

794

543

421

100. 0%

11. 1/

14. 5/
7 ~ 5"!

1". 4/

19. 1/

1.. 1%
9. 7/

7. 1/

5. 6/

100. 0/

1 l. 4/

14. 0/

7. 1/

l2. 8/
19.: /

1.2. 9%

9. 3/
7. 3'/

6. 0!

100.0/
10. 8"!

15.0/
7. 9"/

1 1 ~ 9/

18. 9/

13. 4/

10. 0/

6 ~ 9/
'5.

19, 532

10. 9!

14.1/

6. 8/
1 0'~

17. 4!

15 ~ 0!
9. 7"/

7«8/
~ 92/

9, 865

10. 7!.
14. 1 "/

6. 6/

1 l. 8/
17. 8'/

14. 8!

9. 4!.

7. 9%
b. 9/

9, 667
1 1 . 0!

14. 2/

7. 0/

12. 2/

17. 0/

15. 2/

j,O. 0/

7. 8/

5. 6%

ll

15. 8/
lb. "/
10 8'i

7. 7'!

7 4!

6. 5!

1 l. 0%
lb.1/
16. 2"!

10. 6!
7. 6/

8. 3!

1 1 > 87:
1 l. 0!

13. 6/

6. 7!

11. 6Y.

15. 6/
16../

11. 0/

7 ~ 9/

4/



100. 0"/

98. 9"/

.BX

4, <?81
98. 7~

.6X

98. 6/
. 8'/

.6/

J,5, 94l
15. 765

50
1 6

1.0/f.. 0% i . 0/.Spanish

HOUSEHOLD
 !

$7, 500

$1<? �0<?0

$15, OO!!
$2~ q !�! !

$.-5, 0<?<?�
$5!? �0!? C!

$7', 000 +

1NCGNE

7, 499
$9, 999

$24, 999
$.~4, 999

$49, 999

ey

7. 0/

17. 8/
~ ' Qh/

19. 0/

6. 5X
2. 6/

~ 7/

9.' / 5. 9/

:. 0/

694

.~68
9-. 1

1, 746
997
~~44

1.57

6

4. 7/

12. ~X 7. 8/
14. 8'/

23. 9/

2. OX
9. 7/

~ 9%

~i. 9/

5 /0
4.,~%

140

942

2. 0'/

i~. 4/

8. 7/

11.0/

5. ~X
/m> ~ < /r

5. 1 "/

18. 7%

5. 5%
5. ~X

/

612

775

~74

]
=-.60

1, ~15
~88

156

4. 8/

4. 6X
4 ~ ./

5. 8/

100 ~ 0/

~~6

321
l9 P

404

7, <?18

8. 8/

B. 0%

1. ~82
78.~

19. 7/

1 l. 2/

.4/

2. 5%

6. 7/

1 . 4/
. l. 9/

17~~

471

97
1, '558

314

TG TAI PGPLILA T lON

White

Bl ac I<

Other

1 NDLJS TR Y:

Agr/For/Fish/Nin
Construct,ian

Nanuf ac'tu! lng:
Nondurable

Dur ab 1 e

Transpartati an
Communications

Whol sale Trade

Retail Trade
Fin/l'ns/Real Est

Bus/Repair Serv
Pers/Ent./Rec Serv

Prof/Related Serv:

Health

Educati anal

Other

Public Admin

Total

GCCLIPAT 1GN:

IRgr/Prof:
Mgr
Prof

Tech/Admin/Sales:

Tech

Admin/Clerical

Sal es

Sel vl ceo

Pr i vate Househal d

Protective Serv

Other Serv

Farm/Forest. /Fish

Prod/Craf t/Repair

i980 Census

Number Percent.



454 6. 5!

. 40 4 ~ 8»/.

.~40 4. 8'/

7,018 100.0/.

ll" 1.0/

7,018
.11

.~, 862

6:. 1'/

2. 8/

.~4. 2!

96. 9/

~ 1 /»
Z. 0/

100.0/.

6�791

8
07

7, 006

~~~. 8'/

45. 5/

12. */

8. 1/

315

Oper/Fabr/I abrs:
Mach Operators
Trans/Mat Mo ring
Handlr -!Cleanrs/

Melprs/Labrs
Total Employed

EMPL OYMENT STATUS:

Labor Force:

Armed For =es

Ci v Labor For ce:

Employed
Unemployed

Not in Labor Force

MLANH TRANSPORTATION TO NQRI-.".:

Dr ive/Carpool
PLlb 1 i c Trans

Other

Total

TRAVEL T I I"IE TG NORK:

0 � 14 Minutes

f.5 � 9 MinUtee

>0 � 59 Minutes

60 + Minutes

Tot. al

EDUCATION QF ADULTS OVER "5,
YEARS OF SCMOOL COMPLETED:

0 � 11 Years

12 Years

15 Years

16 + Years

Medi an Years Compl eted

MARITAL STATUS
Male:

Single
Marri ed

Separated
Nidowed

Dj. vol cecl

Total

Femal e."

Single
Marri ed

Separated
Midoved

Divorred

Total

720

~,291

6, 700

2�94~
"Z

1, 095
701

12. ~

1» 225
4�0~1

58
8 F

9

5�726

869

4, 014
86

446
5,8"-8

10. 7/
49. 1'/

>5 !

4. 9/

100. 0/

21 ~ 4/

70. 4/

1. 0!

1 ~ 4/

5 7/

100. 0/

14. 9/.'

68. 8/
1. 5"/

7. "/

7. 6!
100. 0'/



W0RI:. I NB I"IQT HERB ..

With Children under 6

With Chi1dr en 6 � 17

Bubtatal

Non-War I."i ng Mother s
Total

1. 5/

:6. 9/

48 ~ 5/

51. 5/
100. 0'/

561

702
1,263
1, .:"4a

=, 606

FAMILY HQUSEHGLDS:

Married Couple
Female Householder

Male Householder

Tatal

88. 5/

B. 8/

100. 0/

., 914

~91

ilB

4. 42~

HQUSEHQLDB WITH:

Children Under 18

Persans 65 and Over

Hou-ehalder 65 and Gver

Married Couple
Wi th Lhi 1 dr en

Married Cauple
Without Children

Female Householder

Wi th Chi 1 dr en

Fema 1 e Hauseho 1 der
Wi thaut Chi 1 dr en

Mal e Hausehal der

Wi th Chi 1dr en

Mal e Househa I der

Withaut Children

Nan-Families

5 ~ 8/
1''. /

10. 8/

2, 816
695

567

44.9/

50. 4/1, 598

3. 9/205

". 7/144

.5/

88 1.7/

838 15.9/

PERSONS PER HQUBEHQLD:

1 Per, an

Persons

Persons

4+ Persons

Total Households

5. /
12 «/

1 i. 6/

70 �9/

100. 0/

241

541

a, 293
4 �647

$20, ~~95
$6. 702

Average Hausehald Inrame
Per Capita Income

FAI"I I L I ES

Total Families

Average Family Size
Average Family Income

4, 423
~~. 4

$21,482

14,994

947

0

HGUS ING
Median Home Value

Average Home Value
Median Manthly Rent
Average Manthl,y Rent

$41.7 1

$44.545

$184

$194

316

Family Papulatian
Nankamily Population
Group Quarters F'apulatian



1984 Estimate

81'z

2. 685

785

51

~, ~48

3l7

lNIT8 nT ADDRE$$:

Uni t
2 � 9 Llni ts

1<3+ Uni ts

Mobile Home

NE I BHEQRHQQD MQB IL I TY

HQU$EWQLD MQVED IN:

Most Fiecent Year

Last 5 Years

9 Years Ago
10 � 14 Years Ago
15+ Years Ago

Saoiaeranomic Status Glor e

Pri vate $ector Empt aymen t

4, 26<3

197

267

808

7?. 0%
~ u~ 6/
4 ~ 8"/

14. 6%



Table 3. Florida

1984

Estimate

! Change
80 to 84

1980

Census

1989

Praj ection

10! 997, 0=
4, 91, 318

10,800,80*
5

418 614

12. 8/

14. 6/

1 ' ~ 1%
./

-6. 6/

9,746, »24
~ 744

9, 550, 078
2.6

414�707

f 2. 347. 125

4, 844,:5v

! f,50! 899
~ ~ 4

'42~! 288

Total Population
Total Households

Hausehald Population
Average Household Si.=e
Median Hausehold Incame

l989

Projection
1984

E=timate

1980

Number

Census

Percent.

TGTAL

0

FEMALE PGPULATIGN BY AGE
v � 5

6
14 � 17

18 � '4

35
45 � 54
C"c

65 +

MALE PQPULATIGN BY AGE
0
6 � 1 '.

17
l8 � 24
~5 � 34

35
45 � 54
Lc, 64

65 +

7.1

45.4

36. 0

45. 6
Median Age Total Papulatian
Median Age Adult Papulatian

34. 7

46. 0

318

18

45
55

65 +

PGPULAT I GN BY AGE

17
P»

64

9, 746, 324
684,.*9

l�48,065
627,30

1,1=»9.905

1,41 1! 41 1
1, 038�778

989. 160

l	19,861
1,687,57:»

5, 070! 698

w j

306, 91'.

570! 678
714, 867
5 "4,819
518, 994
617, 421
959, 213

4,675, 6'6
349, 754
534! 786

0, 390

6'96, 544
50", 959
470, f66
50 ,440
728,.'60

100.0/

7. 0/

f 0.8!

6. 4%

11.7/
14. 5/

10. 7!.

10. 1/
1 1.5%

17. X

100.0/

6.6/

10.1/
6. 1'/

11.3/

14 ~ 1/

10. 5!

10. 2/
12 ~ 2!
18. 9/

100 ~ 0/
7. 5/

1 1 . 4/

6 ~ 9%
12. 2/

14. 9/

10. 8/

10. 1/

10.7/

15.6/

10,'997� 2
7. 0/

9. 8/
5. 7/

11. 2/

14. 9!

11. 9%

9. 7!

1 1 . 2!
1 B. ''/

5�735, 826
6. 6!
9 ~ .'/

5. 4!

10. 6/

14. 5/

11. 8%
9. 8"/

11.8/

20.3/

5,26f,20..

7 ~ 5/

10. 5/

6. 1/
1 1 .'9/

15. 4%

12.1/

9. 7/

10. 5!

16.

12,347! 1 5
7. 1/

9 ~ 4/

5. 2%
iv. '-%

15. 2"/

13. 3/
10 ~ '''!

10. 5'!�

18. 9'

*�50,776
6. 7!
8. 8"!

4. 8!

9. 5/

14. 7/

13. l/

10. 2/

1 1.0/

i. 2/

5, 89*, '-45
7. 6/

1 0. 1'/

5 ~ 5/

10. 9/

15.8!

13. 5/
10.: /

9. 9!

16. 4/



100. 0/

84. 0/

13. 8/

2. /

10, 997, 0=2
8 i.9%

l ~. 8%
2 wJ/

1., ~47, 1
B~. 5%

14. 1/

2. 4/

9�746, ~24
8, 184, 51.:i
1, '42, 688

219, 123

858,158Spanish B. 8/ 9 ~ 4/ 10 ~ 6/

HQLISEHQLD

0
4 7�500�

010, OOO�

4 i.5, 000
S 5,000�

4. 5,000
'$~0, 000

%75, 000 +

INCQME

9, 999
f 1 4, 999
424, 999

f.~4, 999

'$49, 999

474, 999

889, 751

,>59�199
664, 07

956~ 507
478, 74
246! 584

99, 10

4,710

9. 6/
17. 7/

25. 5%
12. 8/

6. 6/
.. 6%

1. 5%

18. ~%

7. 5%
14. 5%

26. 8/

17. 2/

9. 7/

~ ~ 9/

2. 1%

4/.
5. 5%

11. 0'/

. 4.2/
'0. 9%

/

6. 5/
P 1/

157, 629

~34,121

207.650
296,910
188, 147
1 2,890
175, 690
769,1'7
305! 8:8
19 J., 269
269 �670

p/

7. 4/
4. 7'/

/

4. 4/
19. 2'/

7. 6!.

4. 8%

6. 7/

7. 3%

7.

/
5. '0%

100. 0/

291, 825
292,009
169,979
219,576

4, 002, 3. '0

1 1 . 6'/

11. 2/

~�0%

17. /
1 '../

687, -51
488, ~29

~ 8/

1. 8/
. 0"/

~ ~ 1/

7

894
5 i7

489

8 7

70,

479!
1 .5,
Q.;0,

3l9

TOTAL POPULATION

Whi te

l31 ac Ic

Other

INDUSTRY:

Agr/Far/Fish/Min
Canstructian

Manufacturing
Nondurable

Durab 1 e

Transpar tati an
Communi cat i ons

Whol esal e Tr ade

Retai 1 Tr ade

Fin/Ins/Real I:-st

Bus/Repair Serv
Pers/Ent/Rec Serv

Prok/Related Serv."

Health

Educational
Other

Pub 1 i c Admin

Total

QCCUPAT I QIM".

Mgr /Pro F ."

Mgr
Prak

Tech/Admin/Sales:

Tech

Admin/Clerical

Sal es

Service:
Private Hausehald

Pratective Serv

Qther Serv

Farm/Forest/Fish

Prod/Craft/Repair
Qper/Fabr/Labrs:

1 980 Census

Number Pere:ent



5. 4'/

4. 0!

215, 166
162, 089

4. 4/

100.0/

177, 44 .
4 ~ 002 ~ ~~0

1. f./86, 471

4, 00, ~ I

21 Jq 4<5

=, 409. 387

51. 9'/

2. 8'/

44. !

TG WGRt':

,557,675
106,546
~~14, 186

~, 978, 407

89 ~ 4/

2. 7/
7. 9"/

100. 0"/

EDUCATlGN QF ADULTS OVER "-.

YEARS QF BCHGGL CQMPLETED:

0 � il Years

12 Years

15 Year

16 + Years

Median Year Completed

8/

M 5 ~ 0 /e
16. 8'/

14. 9/

won

Mach Qper ator s
Tr ans/Mat Moving
Handl rs/Cl eanrs/

Helprs/Labrs
1at.al Employed

EMPLOYMENT STATUS:

Labor For ce".

Armed Forces

Civ I abor Force:

Employed
Unemployed

Not in Labor Force

MEANS TRANS GRTATlQN

Drive/Carpool
Pub 1 i c Trans

Clt her

Total

TRAVEL T I I"IE TQ WGRI':."

0 � 14 Minutes

15 � :9 Minutes

~0 � 59 Minutes

60 + Minutes

Total

MARITAL STATUS

Mal e."

Single
Marr i ed

Sepal atec!
Widowed

Divorced

Total

Female".

Single
Marri ed

Separated
Wl dowed

Divorced

Total

6 .8:"0

1, 595, 664

906,198
161 9 70:

",9 6.~94

2�082�948
�189.57'

1�047,471
9~0, i. 4

12. 4

950, 049
2,:3~1! 2l,5

74. 110
116, 194
245, 604

'l �717, 172

77.. 470

2�.i21 �809

l01�728

596, -82
~58, 989

4,15:, 78

i2 ~ 2/

40.6/

1/

4.1/

100. 0/

25. 6/
6:. 7/

2 ~ 0/

3. 1/
6. 6/

100.0/

18. 6"/;

55. 9/

'. 4/

14. 4/

8. 6/

100. 0/



WORV;.INS MOTHERS:

Nith Children under 6

Nit,h Children 6 � l7

Subtotal

Nan-Working Mother~~
Total

2 7! I:4
4~8 971

678, 095
470, ~4'?

I ! l48! 444

0. 8/

:B. 2/

59. 0/

4 I . 0/
I  j . .  .</

FA MI,LY HOUSEHOLDS:

Ma -ried Couple
F. em a 1 e Hou;chal der

Mal e Househal der

Total

I*»

=.:7 '. 7'?5

,I65
", 69v! I

8'":. 7'/

~ ~ 4'/

I or!.  y/

HOlf BEHOLDS NI TH:

Chi 1 dren Under I 8

Persons 65 and Over

Householder 65 and Over

Married Couple
With Children

Married Couple
Without Lhildren

Female Hou~-ehalder

With Children

Female Householder

Nithaut Children

Male Householder

Ni th Chi 1 dr en

Male Householder

Nithout Children

Nan-Families

I! 2 4,678
l. 19l � 7 ''?

I, 057, 965

.g.'i ~  . '/,
- I. 8'/

8. /

24.   /EI'? '? 6=5

I !.:56, 467 A&6 ~ 4 /1

5. 6/1 I! IB

52  �2 4. I/

~4� 4 .9/

27. 8/

5, 6'? ?
I! V4.,057

PERSCINS PER HOUSEHOLD:
I Per-~on

Pe  eo�%

F'Lr eon 5

4+. Perron+

Total Houeehalds

2~. 6/
~~7. 8/

l5. 7/

22. 8/
100. 0'/

BB5, 4'?8
I ! 4 l6,? "�

589, "49
852! 477

a! 744! 254

f 18! 7IB
'47!

Average Haueehald Inrame
Pev Capita In :a   e

FAIR IL I ES

Tat. al Fami 1 i ee

Average Family Size
Aver age Family Income

2! 690! i2 .
. ~ I

42I, 458

8, 281, 2'?6
I �268, 782

196, 246

HOUS ING

Median Mome Value

Average Home Value
Median Monthly Rent
Average Manthly Rent

r  !

%54! 071

4218

321

Family Papulat.ion
Nonfamily Populat.ion
Group Quarters, Papulatian



1984 Estimate

49

2�707, 098

322

UN I TS AT ADDRESS:

1 Unit

2 � 9 Uni ts

10+ Uni ts

Mobile Home

NE 1 GHBQRWQQD MOB 1 LITY

HOUSEHOLD MOVED lN:

Most Recent Year

Last 5 Years

9 Years Ago
10 � 14 Years Ago
15+ Years Ago

Socioeconomic Status Score

Private Sector Employment

~, 797, 611
429,420

631,921
41l,4~9

651, 87~~
1,9S ,Z00

587,279
369, 461
317,09~

65. 5/

10. 1/

14 ~ 8/

9. 6/



Fart Mal ton Beach SALSA, FLTable 3A.

"I Change
8<> to 84

1980

Centum

1989

Prajectian
1984

E%tlmate

109,920

37,538
106.700

2 8

f 15, 283

137. 636

48, 812

134, 416

4 6,037

P .P'71 ~W ~ C-r'-M

43, 193
120, 00 ~

.8

f 29,768

12. 1/

15. 1/

12. 5/
-2.1/

30. 'I

Tat al Pap u I at i an
Tat al Hau'chal d a

Hausehal d Papal ati an
Average Househal d Si =e
Median Househald Incame

1989

Prajectxon
1984

Estimate
1980 Census

Number Percent

~ l~
1

FENAl E PQPULAT I Qhl HY AGE

0 5
6 � 23

14 � 17

28 � 24

25 � 34
35 � 44

45 � 54

55 � 64

65 +

HALE PQPULATIQN BY AGE
0 � 5

6 � 13

14 � 17
18 � 24

25 � 34

35 � 44

54
55 � 64

';1.0
.8

~di an Age Tatal Papul at,i an
dian Age Adult, Papulatian

2H. H

=7.6

27 2

36. 9

323

TQTAL

0

6
14

18

35

45

J5
65 +

POPULATION HY ABE

5

13

17
n4

34

64

109. 920
10, 066
14,::1

8, 870
17, 445
18, 140
14, 264

12. 058
8�483
6, 373

54, 113
4, 944

6, 976

4, 334
7, 756
8, 838
7! 322
5, 969

3, 721

55, 807

7, 245
4, 536
9, 689
9, 302
6, 942
6, 089
4, 230

2, 652

200. 0/
5/

12. 9/

8. 1/

15. 9/
16. 5'/

13. 0/

11. 0/
7. 7'/

5. 8/.

100. 0/

9. 2/

1:. 9!

B. 0/

14. 3/

1 b. 3/

13. 5/

11. 0/

7. 9/
6. 9'I

1 00 ~ 0/

9. 2/
23. 0/

8. 1./

17. 4/

16. 7/

12. 4/

10. 9/
7 ~ 6'/

4. 8/

B. 9/

12. 0/

6. 7/

24. 6/

17. 9/
i.''. 6'/

10. 5'/

B. H"/

6. 8'I

60. HH.

8. 9/
11. 9"I

b. 5/

13. 6/.
27. 2'/

14. 1/
10. 8 "/

9. 1/

7 ~ 9/

62, 340

9. 0/

1 .2/

6. 9/

15. 6/

18. 6/
13. 2'/

10. 3/
H ~ 6'I

5. 8'/

137, 636
B. 7"/

21.3/

6. 0/

2 .2/

29. 1/
14. "/

21. 1/

9. 2/

8. I

68,:=0
H. 6'/

1 i. 2/

5. 7/
11. 3"/

1 B.:""/

14. 3/

11.7/

9. 5/
9. 5/

69 �4<36
B. BI

13. 1/

20. 0/

14. 1/

10. 5/
H. 9 "/

7. 0/



1<39, 920 10<3. 0/

88. ~/

8. 6/
~ ~~ 0/

137. 636

86. ~

10.
'3. ~/

9'7, 093
9, 483
i, ~44

Spani sh 2 ~ ~/2, 577 2 ~ 5/ >. 0/

HOUSEHOLD

0

a 7�500�
410, <300�
%15, <300�
425. 000�

455, 000
450, 0<30�
'475,000 +

INCOME

7, 499

9, 999

414, 999
%24�999
4 "4, 9'99
449, 999
474, 999

2<3. 1/

10. ~/
19. 0/

26. 9/

14. 0/

6. 7/

.1/

.8/

7, 570
~~, 892
7, 156

10,109
5, 270
2, 504

808
29'9

15. /

7 ~ 6/
14. 6/
26. 4 "/

-l../

10. 3/
''. 5/

1. 2/

10. 5/

5. 3/

10. 1/

21. 6/

23. 6/
19. 1/

7. 4/

2. 5/.

". 6/

8. 0/

959

2,998

2. 6/
6 ~ ~v/

2. 8/

~. ~/

2 ~ 4/
21. 9'/

5. 9/

4. 1/

7. 5/

989

,346
1,041
1,221

912

8,17~
2, 218
}, 540
2,817

5. 0/

8. 8/

3. 9/
14. 9/

100. 0/

1, 888
3, 280
1, 444
5, 565

37, 391

~, 8bi
4, 794

10. /

12 ~ 8/

5. 7/
1 4 ~ 9'/

12. 1/
5, 578
4, 515

~ 9'/

1. 6'/

15. 1/

2 ~ <3/
14. 0'/

614

5,637
755

5,238

324

TOTAL POPULATION

Mhite

Black

Other

INDUSTRY:

Agr/For/Fish/Min
Constr uction

Manuf acturing:
Nondurable

Dur ab 1 e

Transportation
Cof<<muni cat 1 ons
Wholesale Trade

Retai1 Trade

Fi n/ Ins/Rea1 Est

Bus/Repair Berv
Pers/Ent/Rec Berv

Prof /Rel ated Serv:

Heal th

Educati onal

Other

Publ ic Admin

Total

OCCUPAT ION".

Mgr/Prof:
Mgr
Prof

Tech /Admi n/Sa1 es:

Tech

Admin/Clerical

Sales

Bervice:

Private Household

Protective derv

Other Serv

Farm/Forest/Fish

Prod/Craf t/Repair
Oper/Fabr/Labr s:

1980 Census
Number Percent



1 �600
1. 296

4 ~ ~/
~. 5/

4. 7/

100. 0/

1, 769
'i7! 391

14. 5!11 �876

~7, ~~91
"", 447

2S, 917

45. 8/

4. 2/

~5. 4/

89. 6/
1. 1 "/

9..!

100. 0/

6~/

41. 4/

19. 5/

16. 6/

Mach Operators
Trans/Mat Moving
Handlrs/Cl eanr s/

Helprs/Labrs
Tot al Empl oyed

EMPLOYMENT STATUS:

Labor Force:
Ar med Farces

Ci v Labor Force:

Employed
Unemployed

Nat in L.abor For ce

MEANS TRANSPORTATION TQ 4IQRK"

Drive/Carpool
Public Trans

Gther

Total

T RA VEL T I ME TQ L4GRK:
0 � 14 Minutes

15 � 29 Minutes

~O � 59 Minutes

60 + Minutes

Total

DUCATIGN QF ADULTS OVER 5�
YEARS QF BCWGGL CGMPLETED:

0 � ll Years

12 Years

i~ � 15 Years

16 + Year s

Median Years Completed

MARITAL. STATUS
Mal e."

Single
Mal r 1 ed

Separated
widowed

Divorced

Total

Female:

Single
Married

Separated
Widowed

Di vorced

Total

4~! fbi

4, 521
48�417

0 �975
18! 024

6, 321

1, 67~
46, 9'91

15! ~~91
24,546
11.550
9!8~6

12. 6

12 �240
26�25

611

590

2, 598
4 �464

7! 544
6, 259

78~

m'~ 8

3�<jO

41! 'l4

44. 6/
.i8. 4'/

13. 5/

~. 6/
j,00. 0/

28 ~ 8/

62. 2/.

1 ~ 4/

1. 4/
6. 1/

100.0/

18../

6.!. 7/
1 . 9"!.

B. 1/

8. 0/

lOCi. 0/



NQRI'; I NB MQTHERB:

Ni th Chil dren under 6

Ni t h Ch i 1 d r en 6 � 1 7

Subtotal

Nan � Nor ki ng Mothers
Tatal

�59
5,82 .
9! 182
7, 778

16, 960

19. 8/
4 '/

54. 1/

45. 9/
100. 0'/

FAMILY WQUBEHQLDB:

Married Couple
Female Householder

Male Hausehalder

Total

85. 6 "/

l 1. 7/

2. 7/

100. 0/

25! 255
~~! 46

792

9,510

HQUBEHQLDB N I TH:

Chi 1 dren Under 18

Persons 65 and Qver

Householder 65 and Over

Marr i ed Coup l e
Ni th Chi ldren

Married Couple
Nithaut Children

Female Householder

Nith Children

Female Householder

Nithout Children

Male Householder

Nith Children

Male Householder

Nithaut Children

Non-Families

47. 6'/

12. 8'/

10. 5/

17,856
4, 80l
3'! 948

14	3~

11! 371

37. 6/

~0. 2 "/

2, 400 6. 4/

2 ~ 6'/971

l . 2/

.9/
21. 0'/

51

7,914

PERBQNB PER HQUBEHQLD:

Person

2 Pel sons

Persons
4+ Persons

Tatal Hauseholds

17.~/

31. 1/

0. 8/
30 ~ 7/

100.0/

11�667
7,818

1 1, 542
~7! 538

%18! ~~69
%6�62

Average Hausehal d Income
Per Cap i ta Inc arne

FAMII IEB

Tatal Families

Average Family Size
Average Family Income

29, 510

420! 1 89

96, 814
9, 886

P0P!

HQUBINB

Median Home Value

Average Home Value
Median Monthly Rent
Average Monthly Rent

'444! 225
%49,942

4 17~~

%18i

326

Family Popul at i an
Non f ami I y Pop ul at i an
Graup Quarters Papulatian



1984 Est i mate

22
03

327

IN I TS AT ADDRESS:

1 Unit
2 � 9 Units

10+ Units

Mobile Home

hIE I GHBQRHQQD NUB I L I TY

HOUSEHOLD MOVED IN:
Host Recent Year

L.ast 5 Years

9 Years Ago
f<3 � 14 Years Ago
15+ Years Ago

Socioeconomic Status Score

Private Sector Employment

30,126
3!92'
4,273
4,512

9! Bib
21,420

4,568
2!94~
2�55

70 ~ ~/

9. 2!
fO. 0"!

1 0. 5'!



Table 3B:

1980

Cer.sus

2984

Est 2 mat e

/ Change
80 to 84

1989

Pro ject i on

Total Population
Total Househo1ds

Household Population
Average Household Hize
Median Hou ehold Income

97�740

754

95�788
".8

8 1.» 495

207�<�4

'8, 914

105�':4
%E 7r I

fi16�826

9. 5"!

1 ..0/

9 7/
� 1 . 8/

24. 6/

216, 68."
4",151

1 2 4, 7:»
.7

+20, 908

1980 Census

Number Percent.

1984

Es<t i:nat e

2989

Projection

TOTAL

0

6

14

l8

r 5

45

65 +

ri

40. I
0.5

40. 1
Medi an Age Total Popul at i on
Medi an Age Adul t. Popul at i on

328

POPULATION BY AGE

1.'

17

44

54

6~I

ALE PQPLILAT ION BY AGE

2 ~

17

~4

54

64

FEM
<.!

6

14

18
5

55

65

E POPULAT ION BY AGE

2~

21

,»4

44
54

64
+

MAL

V 6
24

28

~5

45

55

65

97, 740

8, 6~r~

12, 499
7�r 29

2.», 276

15, 404

22,522
10, 505

9, i~6
9�:57

49, 696
4,260
6, <'367

3, 527
6, 546
7, 645
6,020
5,46
4,984
5�~5

48,044
4,477
6, 4»2

, 796

6, 7.»0
7, 759
5, 501
5, 079

9%AIJ

Bay County, FL

100. 0/

8. 8/

12. 8/

7 ~ 5/

1. ». 6/

15 ~ 8/

1 i. 8/

10. 7/

9. 6/

9 ~ 5/

100. 0/
8. 4/

~ 2X

7. 1/

/

15. 4/

12 ' 1/

20. 9/

10. 0/

10. 7/

200. OX
9 ..5%

2~~. 4/

7. 9X

14. V/

16. 2%

1 l. 4/

20. 6%

8. /

107, 074
8. 7'/

1 1. 9%

6. 5/

/

26. 6/
1 ..8/

10.2/

9.7/

20. 5/

54, 554
8. ~X

12. ~'/

6 ~ 1/
1 ..4/

26. 4/

2.. 0/
1 V ~ 'iX

10. ~~%

11. 9/

52, 520
9. 1%

12. 6/

6. 9%

14.2/

26.8%

2 .6/

9. 8/

9. 2/

8 9/

2 26, 68~
8 ~ 7/

22 ..-/

5. 9%

11. 6/

17. 6X

1 .8X

20. ~/~

1 1 . 6'/

59, 549
8. ~%

10. 6/
5. 5/

20. 6X

17. 5/
i~. 6%

10. 7/

9. 7X
23. 5/

57, 2~4
9. 2%

22. 8/

6 ~ »r lr

12. 7/

17. 8/

1~. 9/

9. 8%

8. 9/

9. 6%



107, 074
85. 6/

12. 1/
Q I/I

100.0/

85. 7/

12. 0/
2. 3/

97,740

83, 799
11, 682
2, 60

116,683
85. 1/

12 ~ 4%

2. 5/

Spanish 1, 537 1 ~ 6/ 1.7/ :. 0/.

HOUSEHOLD
4 0�

7, 500
420, �00
425.000�

425~00 !
435~ 000
450, 000
475,000 +

INCOME

s 7,499
0 9�999
%24, 999

%24. 999

434, 999
449, 999
474, 999

9, 245
3, 535
6, 620

8, 729
4, 036
1, 747

635

271

26. 6/

10. 2/

19. 0/

25. 2/
1 i. 6!

5 ~ 0/
1. 8'/

~ 8'/

20. 9 "/

B. 2%

15. 8%

.8.2%

16. 0/
7 ~ '/

2. 6/

1. 1/

15. 6'/
6. 1'/

12 3/

'7.2/

-0. 8/

12. 2/

4. 1/

1. 7/

802

3,032
2e 2/a

8. 3/

5. /

5. 9/

4. 1/

3. 7/

4. 0/
22. '%

6 �0/�

3. 6%
7. 2/

1, 945

., 146
1 �475

1, 458
8�078
2, 171
1, .95
2, 607

2,3 i9
2, 994
1,585
3, 084

36, 356

6 ~ 4/

B. 2/

4. 4/

8 ~ 5/

100. 0/

10 ~ 9/

12. 3/

3, 964
4, 472

2. 8/

15 ~ 8/
12. 2/

i. 008

5, 739
4,4'7

.7/

2. 0/

13. 1%

2 ~ /
12. 6/.

237

726

4, 759
803

4,575

329

TOTAL PQPULATIQN

@hite

Bl ack
Other

INDUSTRY."

Aqr/For/Fish/Min
Construction
Manuf actuj ing."

Nondurable

Durable

Tran par tat i an
Communications

Mho 1 esa 1 e Tr ad e
Retai l Tr ade

Fin/Ins/Real Est

Bus/Repair Serv
Pers/Ent/Rec Serv

Prof /Related Serv:

Health

Educatianal

Other

Public Admin

Total

OCC UP AT I ON".

Mqr /Prof:
Mqr
Pl of

Tech/Admi n/Sal es:

Tech

Admln/Clerical

Sales
Ser vice:

Private Household

Protective Serv

Other Serv

Farm/Forest/Fish
Prod/Craf t/Repair

1980 Census

Number Percent



', 066
1, 716

5. 7/

4. 7/

5. 1/

100. 0/

1, 854
36, 356

6 ~ 4/4, 687

6,
2,8

29, 028

49. 9'/

.9/

39. 8/

91. 4/

.5/
B. 1 "/

100 0/

6 67"

il

47

40, 131

~ l/

35. 7/

16. 9/

13. 2!

330

Qp ei /F abr /L ab I s '
Mach Operator
Trans/Mat Moving
Handlrs/Cleanrs/

Melprs/Labrs
Total Employed

EMPLQYMENT STATUS."

Labar Farce:

Armed Forces

Liv Labar Force:

Employed
Unemployed

Not in Labor Force

MEANS TRANSPQRTATIQN TQ WQRI':

Drive/Carpaal
Pub 1 i c Trans

Qther

Total

TRAVEL TIME TQ WQRK:

14 Minutes

15 29 Minutes

Minutes

60 + Minutes

lotal

EDLICATIQN QF ADULTS QVER "-.-.,
YEARS GF SLHQQL COMPLETED:

0 � 11 Years

12 Years

13 � 15 Years

16 + Years

Median Years Completed

MARITAL STATUS

Mal e:

Single
Married

Separated
Widowed

Divorced
Total

Female:

Single
Married

Separated
Widawed

Divorced

Total

16�931
16. 833

4, 955
1, 162

39,881

19, 152
20, 027

9, 466
7, 408

12. 4

9, 046

3, 681
5-0

754

2,276
36, 87

6. 553

23, 660
871

4�38
3, 161

38,683

42. 5/

4 . /
1: ~ 4 "/

.9/
100. 0'/.'

24. 9/

65. 3/

1 . 5/
2. 1 "/

6. 3/

100. 0/.

16. 9/

61. 2/

2 ~ I /8

1 f..5/
8. 2"/

100. 0/



WORKING MQTHERB:
With Children under 6
Nit.h Children 6 � 17

Subt,otal

Non-WarLing I"lathers
Tat,al

2, 861
4! 669
7, 530
6. 448

2~~, 978

20. 5/
,. ~i. 4/

5'.9/

46.2/
ii�. 0/

FAMILY HOUSE HQLDB:
Marr i ed Coupl e
Female Householcler

Male Householder

Total

786

�498
740

024

84 ..'/

22 ~ 9/
'". ~ 7 "/

200.0/

HOUSEHOLDS W I TH:

Children Under 28

Persons 65 and Qver

Hausehal der 65 and Over

Marri ed Caupl e
With Children

Married Couple
Without. Children

Female Hausehalder

Nith Childr en

Female Householder

Without Children

Male Hou ehalder

With Chi1dren

Male Householder

Without Children

Non-Families

4:5. 6/

29. 7/

27. 2/

l5, 254
6, 85:~~

5. 989

22,46

22,419 >2. 8/

n~m 6.4/

:.6/

i. 4/

e/

. 2.7/

4w  !

7, 558

PERSONS PER HQLISEHQI D."

Person

Per sans

Persons
4+ Persans

Total Households

6, 736
11, ~77

6,841
9, 800

~4,754

29. 4/

.7/

19.7/
28 ' 2/

100.0/

Average Hausehold InLame
Per Capita Income

%26,480
45,979

FAMIL IES

Total Families

Average Family Si=e
Average Family Income

27,0
C

418, 557

86,8 8
8, 960
2 �952

HQUS ING

Medi an Hame Val ue

Average Hame Value
Median Monthly Rent.
Average Monthly Rent

4~5, 476
%.~9,852

4 2.60

331

Fami 1 y Population
Non% ami 1 y Popu1 at i on
Group Quarters Popul at i on



68. 8/
9 ~ 6/

9. 1/
12. 5'/

27,831
3, 874
3, 662
5, 059

1984 Estimate

332

UN 1 TB AT ADDRESS:
1 Unit

2 � 9 Unite
f.<.'>+ Uni te

Habile Home

NE 1 BHHQRHQQD NQB I L l' TY
HQUSEHQLD NQVED 1N:

Noet Recent Year
Laat 5 Years

9 Year» Ago
10 � 14 Year@ Ago
15+ Year Ago

Socioeconomic Statu< Score

Private Sertor Employment

7, 179
19. 27i3

4, 651

, 144
3, 807

21, 713



Table ZC. Gkaloosa County, FL

1980

Census
1984

Est imate
/ Change
HO to

19 EI9

Projection

Total Population
Total Households

Household Papulation
Average Idou ehold Si=e
Median Household Income

f09,9 0
~7! 5,.8

106, 700

2.8

S15	8~

1
T~ ~1

4~! f 9.~
120! 00 ~

2.8

S19! 768

1 ..1'/

15. 1/

12. 5!
� ..1/

~O. 2/

1 "7��
48! Hl .

1~4.4f6
8

S26! 0 "7

1980

Number

Census

Percent

1984

Estimate

f989

Projection

1 P >!&

54!ff~
4�944
6, 976
4, ~~~4
7, 756
8, 838
7! 322
5, 969
4, 25~
a! 721

FEMALE PQPULATIQN BY AGE
'0 � 5

6 � fZ

14 � 17
18 � ~4

25 � Z4

55 � 44
45 � 54

55 � 64

65 +

55,807
5�12 .
7, 245
4,5 6
9, 689
9,50
6, '942
6, 089

4! 230

MAI E PQPULATIQN BY AHE
0 � 5

6
14 � 17

18 � 24
25 � �

44
45 � 54

55 � 64

65 +

~edi an Age Total Papul ati an
.median Age Adult Papulation

28. H

,'7 ~ 6
27. 2
~6. 9

333

TQTAL

0

6

f.B

25
Y5

45

65 +

PQPULAT I GN BY AGE

5

f~

17

~4

44

64

109,
10!
f4,

8,
17,
18,
14,
12,

B.

6,

920

066
,92 j

870

445

f40
"64

058

4H~

100.0!

9 2%

12.9%

B. 1/

15. 9/

16. 5!

l~. 0/

1 f.O/

5. S/

100 �0%

9. 1/

12. 9/
H. 0"/

14. a%

16 ~ ~%
13. 5/

1 l. 0/

7. 9%
6. 9'!

100. 0%

1 i. 0/

8. 1/

17. 4/

16. 7!

12 ~ 4/
10. 9%

7 ~ 6/
4. 8/

8 ~ 9/
1: ~ 0/

6. 7%

14.6%

f 7.9/

1 ~.6%

10 ~ 5/

H. H/

6. 8/

60, HH="
H. 9/

11. 9%
6. 5'/

13. 6/

17. !
14. 1!

10 ~ 8/
9. 1'!.

7. 9/

62, ~40
9 ~ 0/

1:. 1/

6 ~ 9/

15. 6/

18. 6%

la. 2%
10. ~%

H. 6%
5. 8"!

1. 7! 6.~6
H. 7/

1 1.~%

6. 0%

12..!

19. 1/

14.2!

1 i. 1!
9.
H.' /

*8! .' 0
B. 6!

1 1. 2%
5. 7/

11.:/

1 8..>l
14. "/

11. 7/

9 ~ 5%
9. 5!

69�06
H. 8/

f 1.4/

6..%

f~. 1%

2C!. 0/

14. l/
1 O. 5;!

B. '9/

7. 0'/



100. 0%

88. Z%

8 ~ 6/
~.  !/

f ~~y ~A
87. 6/

9. 3!

~. 1%

109,9 0

97, 09~

9, 483
w~, ~~44

137, 6.'6
86 ~ 6 "~
10 ~ 1

577 . 5% Z. 0%Spanish

HOUSFHGLD
 .!

7 5O !�

4 f  !,  j ?0

015� ?00�

0 '-5 ~ 000

'$Q ? � ! .�

%75,000 +

INCOME

7 4/9

9, 999
4f 4 999

424,999
4.~4 �999

449, 999
'474.999

7, 570
P 89 P

7, 156

10,109
27  !

2! 504
808

299

~ Ig

7. 6/

14. 6%

26. 4/
1. "/

10. o%
.. 5 "/

1.2!

20. 1/

lO. 2%

19. 0!
:6. 9/

l4. 0/

6. 7/
.1/

~ B/

10. 5/

5. ~%

10. 1/

1 . 6%

23. 6%

19.1%
7. 4/

"t I0 Ll /92

2 ~ 6'/

B. 0/

959

2�998

989

2�~46
f, 04l
1,2 l

912

8, 17~

1,540
2,817

.6/

6. ~%

2. 8/

2. 4!

21 ~ 9/

5. 9/

4. 1/

7. 5%

5. 0/
8. 8'/

~ 9!
14. 9"/

100. 0/

1, BBB
3, 280
1, 444
5, 565

37�39f

10. 3%
f ! 8'I

3, 86~
4, 794

Z. 7!

14. 9/

12. 1/

1, >99
5, 578
4,51 !

.9/

1 . 6/

15. 1%

2 ~ 0/

14. 0/

614

5, 6~7

755

5,238

334

TOTAL POPULATION

White

Bl acl'

Other

I NDLJSTRY:

Agr/For !Fish/Min
Construction

Manu%'acturing:
Nondurable

Durabl e

Tr anspar tati on
Communications

wholesale Trade

Retail Trade

Fin/In /Real Est

Bus/Repair Serv
Pers/Ent/Rec Serv

Pro%/Related Serv:

Health

Educational

Other

Public Admin

Total

OCCLJPATION:

Mgr/Prof:
Mgr
Pr of

Tech/Admin/Sales."

Tech

@dmin/Clerical

Sales

Service:

Private Hou ehold

Prate :tive Serv

Other Serv
Farm/Forest/Fish

Prod/Craf t/Repair

f980 Cen us

Number Percent



1, 600
1,296

4. !/

~~. 5/

1! 769
~7! !91

4. 7/
100.0/

11! 876 14. 5/

~7! .>91 45. 8!
3! 447 4..!

28, 917 ~5. 4/

89. 6/

],. 1/
9. ~/

100. 0'/

.6/

41.4/

19. 5/

16. 6/

335

Oper/Fabr/Labrs:
I"lach Operator+
Trane/Mat Moving
Handlre/Cleanr, /

Helpre/Labrum
Total Employed

EMPLOYMENT STATUS:

Labar Force:

Armed Force@

Civ Labor Force:

Employed
Unemployed

Not in Labor Force

MEANS TRANSPGRTATIGN TG NQRV;:
Drive/Carpool
Public Tr-an+

Other

Total

TRAVEL TII'IE TQ NQRV::

0 14 Minute»

1 5 � �.' 9 M i M u t e G

30 � 59 Minute

60 + Minute+

Total

EDUCATION QF ADULTS QVFR

YEARS QF SCHOOL CGI'IPLETED:

0 � 11 Year s

Yea/ e

13 � 15 Years

16 + Yea  e

Median Yeare Completed

MARITAL STATUS

Mal e:

Single
Married

Separated
Nidowed
Divorced

Total

Femal e:

Single
Marr i ed

Separated
Nidowed

Divorced

Total

43! 561
L FE'

4, 521

48, 417

.0 973

18,0.4
6!~ 1
f�7m

46, 99l

1, .:-91
24, 546
11,550
9,8 '6

12. 6

12�240
26,425

611

590

2, 598
4., 464

7, 544
6, 259

78

~~! ~00
41�214

44. 6/

~B. 4/

la. 5!

~. 6/

100 ~ 0/

28. 8/

62. /
1. 4/

1 ~ 4/

6 ~ 1/

100. 0/

18. ~/

6=.7/

i. 9/

8. 1/

8. 0/

100. 0/



Table 3D. Santa Roea County, FL

1989

Projection
/ Change
80 to 84

1980

Cel !su~~

1984

Estimate

69,662

A
67, .380

?

k25,457

11. 0/
1.. 4'/

11. 2/

� 1. 9!

9. 1/

21, 094
60, 852

:.'9

+19, 489

55, '989

18,595

54,706
2.9

%15, 101

Total Popul ati on
Total Idousehold~

Household Population
Average Household Bi=-e
Medi an Houeehol d Income

1989

Project.ion
1984

Estimate
1980 Cen aux

Number Percent

PGPULATIQN BY AGE

5

l .3

17

64.

6
14

FEMALE PQPULATIDN HY AGE
0 � 5

f~

14 � 17

18 � 24

25 � ~~4

44

45 � 54

64

65 +

MALE PQPULATICIN HY AGE
0 � 5

6
14 � 17
18 � 24

25 � Z4

~5 � 44

45 � 54

64

65 +

30 ~ 8~
7

Median Age Total Population
Median Age Adult Population

29. �.

.38. 6
27. 9

ZB. 3

338

18

."5

45

55
65 +

55,988

5,089

7�663
4, 648
7, 788
9, 096
7, 97
5,8. 5

4, 510
4,07.

27. 887

2, 492

i, 675
2, 204
3, 655
4,54.
~! 755
2p 950

2, 318

28, 101
:! 597

3, 988

4.133

4,544
3,54:
2, 885
2,214
1, 754

100. 0/

9. 1/

1~.7/

8. 3/
1 ~ ~ 9 "/

~ s/

13. 0/

10. 4/

8. 1/
7. ~'/

100. 0/

B. 9/
1:". '/

7. 9"/

1.3. f /

16 ~l

1>.5/

10.6/

8. 2/

8. >/

100.0/

9. 2!
14. 2/

B. 7!

14. 7/
16. /

12. 6/

10 ~ Z/

7. 9/

6 ~ l

6,1 4
9. 2'!

1 ..3/

7. 0/

14. 2/

16. 5/

f 3.8/
10. =./

8. 8/
7. 9 "i

31,026

9. 0/

1 1. 9/

6. 7/

1 5.1/
16. 5"/

14. 2/
10. 5'/

9. 1/

9. 0/

.~1, 108
9. 4l

12. 7/
7 �,". I

15. 3/

16. 4/
f~ 4/

10. 0'/

8.4/
6. 9'/

68,662

9. 0/

11. 7/

6. 2/
12. 8'/

17 ~ 0/

14.4/
11.:/

8. 7'~
9. 1 z.

~4,: 98
8. 8/

11. 4'/

5. 8/

1 1. ~ 6/

16. 8/

14. b/

11. 6/
9. 0'/

10. 4/

64

9. 3/

12 ~ 0/
6. 5'/

14. 0/

17. 2/

14. }%

10. 7/

8. 4/

7. 8/



55 �988
'52. 468

2, 501
1, 019

i<iO 0/

9> ~ 7/
4. '5/

i.. 8/

9.». 8/

4. 4/

1. 7/

68. 66

9.:. 9/

4. 4/

1. 7/

Spanish 752 1 . 7/

HOUSEHOLD

0

7, 500

+ 1 0 ~ 00 J
%15, 000

5, Or! !

f35. 000�
'%50, 000

%75, OOO +

I NCQNE

0 7,499

9, 999
%14.999
424,999

5 '4, 999
%49 �999

074, 999

9/

8. 9/

16. 8/

26. 9/

14. 1/

6. 5/.

2. 1/

.7/

4 �488
1, 676

3�159

5, 04>
?

1,210
401

1~4

17. 9!

6 ~ 6/
12. 8/

28. 4/
. 0. 0'/

9. 9/

~. 4/
1. V'l

12. 6/

4.6!

9.0/

22. 6/

6. 7/
16. 4'/

6. ~~/
1. 7'/

900

1 �988
4. 4/

9. 8!

12. 2/
'. 8'/

4. 4:!

2 7/

Z. 6/.

1.6. 1/
5. ~!

~. O/.

3. 8!

2 �470

764

887

556

7~i~

3, 256
1, 078

604
775

7. 1/
10.

Z. 9/

9. 5!
100. 0/

1, 444
2, 062

790

1!9al
0,238

1, 8 >i
2, 579

8. 9"l

12 ~ 7/

4. 7/
14. 4'/

10. 0/

955

2, 910
2�0 0

~ 4/

1. 8/

9. 9/
2. 6'/

17. 9/

7 'v

~6~

2�011
~~8

~,617

339

TOTAL FOPULATIQN

~ @hi te
HI ac k'.

Other

INDUSTRY:

Agr/For /Fi sh/Min
Construction

Manufacturing:
NondurabIe

Durable

Transportatian
Communications

wholesale Trade

Retail Trade

Fin/Ins/Real Est

Erus/Repair Serv
Pers/Ent /Rec Serv

Prof /Rel ated Serv:

Heal th

Educat i anal

Other

Public Admin
TotaI

QCCUPAT I QN:
t'Igr/Prof:

Ngr
Prof

Tech/Admi n/Sa I es:

Tech

Adrnin/Clerical
Sales

Service:

Private Household

Protective Serv

Other Serv

Farm/Forest/Fish

Prod/Lraf t/Repair

1980 Census

Number Percent



1, 397
999

6 ~ 9 "/

4. 9'/

985 4 ~ 9/

0, 38 100. 0'/

, 66.3 6. 5"/

20, 2='8
l., 723

16, 351

49. 4'/

4 ~ 2/
39. 9'/

20, 169
90

2, 047
+06

90. 4/
. 4'/,

9 ~ 2/

lti0. 0/

35. 3/

.8/
:5. 8/

6. 1/

100.0/

3t t ~ 5/

38. 9/
16. '/

14. 4/

340

Oper /Fair/Lab rs:
Mach Qperators
Tt-ans/Mat Moving
Handlrs/Cleanr-/

kelprs/Labr»
Total Employed

EMPLOYMENT STATUS:

Labor Force:

At ff led Fol ces

Ci v Labor Force:

Employed
Unemployed

Not in Labor Force

MEANS TRANSPQRTATIQN TQ WQRI !

Drive/Carpool
Public Trans

Clt her

Total

TRAVEL T IME TQ WORE.:

0 � 14 Minutes

15 � 29 Mi nut es

30 � 59 Minutes

bt! + Minutes

Total

EDUCATlQN QF ADULTS QVER '5,

YEARS C3F SCMOOI CQMPLETED:

0 � 11 Year s

1 2 Years

15 Year s

16 + Years

Medi an Year s Lompl eted

MARITAL STATUS

Mal e:

Single
Marri ed

Separated
Widowed

Divorced

Total

Fettta1 e:

Single
Married

Separated
Widowed

Di vorced

Total

7, 769
7, 215
5, 665
1, >45

1, 994

9, 39/

12�007
4 �988
4. 451

12. 5

5! 5 Ib
13,714

Mm2

361

1�114
20,957

3, 665
13, 732

400

1,957
1,488

.1,.42

26. 4'/

65. 4/
1 ~ 1'/

1. 7/

~t /y

100. 0/

17. 3/

64 ~ 6/
1 . 9/

9. 2/
7. 0/

100. 0/



WGRI",INS MOTHERS.'

With Children under 6

With Children 6 � 17
Subtotal

Non-WarI:ing Mathers
Total

1, 519
2, 856
4! 375
4 �363
B� 8

17. 4/

M2 ~ 7/I

50. 1/

49. 9%

100. 0/

FAMILY HOUSEHOLDS:

Married Coup l e
Female Hau ehalder

Male Hausehalder

Total

1~! 289
1, 758

379

15,426

B6 ~ 1%
1 1 . 4/

2. 5"/

1 V0 ~ V%

HGLISEHOLDS WITH:

Chi1 dr en Under lB

Per son s 65 and Over

Househal der 65 and Over

Married Couple
With Children

Married Cauple
Withaut Children

Female Householder

With Children

Female Householder

Withaut Children

Male Hauseholder

Wi th Chi ldren

Mal e Househo1 der

Without Children

Nan-Families

"?6 ?

3! 051
2� 4

49. 8%

16. 4%

14. 1%

7, 501 40. 0/

6 ~ 034 0 ~/.

1, 05 6. 4/

3. 0'/

1. 1/

135

3, 095
~ 7/

16 ~ 5/

PERSONS PER HOUSEHOLD:

Person

2 Persons

3 Persons
4+ Persons

Tat al Househol ds

2, 760
5! 677
3, 904
6, 254

18,595

14. 8/

30. 5/

21. 0/

33. 6/
100. 0'/.

Average Househald Income
Per Capita Income

%17,807
46�53

FAMILl EB

Tot. a l Fami I i es

Average Family Bi=e
Aver age Family Income

15! 426
3

f 19. 480

51, 020
3! 686
1! 28.

HOUSING

Median Hame Value

Aver age Home Value
Median Monthly Rent
Average Monthly Rent

439! 269
$45�96

si59

sl65

341

Family Population
Nanf ami l y I='apulati an
Group Quar ters Popul at i an



80 ~ 7/
5. 6/

1 ~ 8/
11. 9'/

16, 312

1, 129
366

2, 401

1984 Est imate

~! ! ~72

342

UNITS AT ADDRESS:

1 Unit

2 � 9 Unit s

10+ Units

labile Hame

NEI BHBQRHGQD I"IQH ILITY

HDLJSEHDLD MQVED IN:

Mast Recent Year

L ast. 5 Years

6 � 9 Years Aga
10 � 14 Years Ago
15+ Years Aga

Saaiaecanamic Btatu Scare

Private Seatar Emplayment

10. 00~

, 093
1,518

861

46

4, 455



Table 3E. Malton County, FL

1980

Census

1984

Est 1 Alat e

/ Change
80 to 84

1989

Projection

Total Population
Total Households

Household Population
Average Household Bize
Median Household 1ncome

21, ~OO

8, 04~
1 �196

2.6
%10. 774

lb. 6/

20 ~ 0/
1 b. 7/

~ 6/
>0. ~ "!

4�840
9, 649'

24, 7~6
2.6

41 4. 026

.8,848

1 1.:~~48

28, 744

2 5

418, 258

1980 Census

Number Percent

1984

Estimate

1989

Projec:tion

FEMALE PQPULATlDIQ BY ABE
O � 5

6 � f~

14 � 17
18 � .4

25 � «~4

~5 � 44

45 � 54

55 � 64

65 +

MALE PCIPUI AT ION BY AGE
0 � 5

6 � 1>

14 � 17

18 � 24
25 � 34

Z5 � 44

45 � 54
c ~ 64

65 +

di an Age Total Popul at i on
i-median Age Adult Population

35. 6

45. 9
35. 7
48. 0

i5. 7

46. 8

343

TOTAL
0

6

14

18

25
P g

~45

65 +

POPULAT IQN BY AGE
5

1,7

'~4

54

64

21,~00
t �645

, 568
1. 499

2, 149
2, 620
2, 250
2, 498

2, 676
~9~

10. 959
804

1 �2>6

722

1, 098
7

l, 149
1, ~~15
1, 407
1, 90f

10, 341
841

1 g +el&
777

1,051
1, 293
1, 101
I. 18~

1. 269

f, 494

100. 0%

7. 7/

12. lX

7. 0!

10.1%

12. ~~X

10. 6/
1 1. 7'/

1 .6/

15. 9/

100. 0!
7.. /

11. ~X

6 ~ 6X

10. 0/

12. 1X

10. 5/

12. 0/
1'2. BX

17. a!

100.0X

8. 1/

12. 9/

7 ~ 5/

10. 2/

12. 5/

10. 6/

1 1. 4/
1: . '5i'.

14. 4/

24�840
7. 9!

10. 9/
6../

11.4!

l2.7/

ill 4/

tO. 5X

12. 0/

17. <>X

12, 8~7
7. 5X

10. 4/

5. 7/

10. 6X

1 ~ .7/

1 1 ~ 2/

10.6X

12. X
19. 0/

1, 00~

B. «X

1 1. 5/

6. 7/
1". 2/

1 ..8/

1 1. 6'/

10. 4/

11. 7/

14. 9/

.8, 848

B. 1/

I.O. 4%

5 0 5/5

i O. 7!

14. 6!
l 1 . 8'!

1 O. 1/

l 0. 8/

18. O/

l4. 957
7. 6X

9. 9X

/

9.8X

14. 1/

l 1 . 6X
10. 0'/

/

0. 4/

1 -'! 891
B. 6!

1 t.0/
5. 8/

1 1 . 6"!

15. 0/

12. 0/

l0. 1/

l0. 4!

15. 4X



2j, CA<!

18, 910
2, 051

~~9

100. 0/

88. 8%
9. 6"/

j.. 6/

24, 840

88. 9/

9. 5/

1. 6/

28�848
88. 6'

9. 5r.

1. 7%

Spanish 17:" ~ 9% 1. 0/

HQUSEHQLD

0
7 5< I<!

< j<�

415. VOO
$25, O<!O

0,":;5, 000

$5<! <!<!<!

475,000 +

l'NCQME

7,499

9,999
414. 999

%24. 9'?'?

4..4, 999

449, 999

%74,999

2�911
950

1,41 .

1,8 2
715

20 j

78
6,P

8. 0/

9. 1/
25. 9 "/

29. 0/
12. 1'/

'-. 4"/

i. 1/

~5. 7/

1 1. 6%
1,7. ~%

2.4/
8. 8/
2. 5%

1,0/

.8/

20 6. 8/
11. 9%

~2.9/

19. ~%

5. 6/

i. 9%

1 . 7%

6. 5/
10 c! "/

45M

765

9 ~ 9/

5. 4/

5. 0/
~. 7/

4. 6!

14. 6%
4 ~ '5'!

~. 4/

a. 9"/

691
.~76

262
II

1, 02~

I!' 8

270

705
2 i<�!
7 Q c'

6�999

~. 9%

10. j./
'3. /

10 ~ 4/

100. 0%

7. 8/

10. 1/

'549

706

175

900

558

12. 9/

8. 0/

1. 8/
10. 7'/

5. 8/

17. 3%

n4

1 9

748
407

1,214

344

TQTAL PQPUL.ATION

L<Ihi te
Bl ac I-.:

Other

I NDLJSTRY ."

Agr/Far/Fi~h/Min
Construction

Manukacturing."
Nandurab!e

Dur ab 1 e

Transportation
Communication+

Mhal e -al e Tr ade

Retai l Trade

Fin/ in@/Real Est

Sus/Repair Ser v
Per@/Ent/Rec Serv

Pro+/Related Serv:
Heal th

Educational

Qther

Pub 1 i c Admin

Total

QCCLIPATrQN.

Mgr/Prat:
Mgr
Pro%

Tech/Admi n/Sal es:

Tech

Admi n/Cl er ical

Sal ee

Ser vi ce".

Private Household

Protective Serv

Qther Serv
Farm/l=orest/Fish

Prod/Craft/Repair

1980 Cens<xs

Number Percent



Gper /Fabr! Labr s:
Mach Gperators
Trans/Mat Maving
Handlrs/I.:Ieanrs/

Hel pr s!Labrs
Tat@I Emp1 ayed

EMPLQYMENT STATUS:

Labor Farce:

Al mecl Fol ces

Civ Labor Force'.

Employed
Unemployed

Not in Labor For ce

8. 0/

8. 5/

562

595

6, 999

6. '"/

1 00 ~ 0/

f 95 l. 2%

4 .8/.

.7/
5'. er~' ~ a la

6�999

4~5

8.707

6,,3 .0
4'

7,00f

90..:/

.6/
9. I "/

100. 0/

TRAVEL TII IE TG NGRK:

f4 MinUtes

15 � .9 MinUtes

30 � 59 Minutes

60 + MinUtes

Total

2, 807

1,6~8
1,619

861
9%I

40. 5/
7 h/

2:. 4/

12. 4/

100. 0/

.DUCATIQN GF ADULTS GVER 5�

YEARS QF SCHQQL CQMPI ETED:

0 � if Years

12 Ye&I s

l5 Years

16 + Years

Median Years Completed

49. /

30. 4%

10. 8/

9. 6/

6,616
4, 089
1. 447

i, 290
12. 0

MARITAL STATUS
Me 1 e".

Single
Married

Separated
Nidaeed

Divorced

Tatel

i,700
5,412

f 20

27i

492

7 �995

2l. ~/

67. 7%

f.5/

~. 4/

6. 2/

100.0/

Female"

Single
Married
Separ @ted
Nida~ed

Divarced

Total

l, 206
5�447

f6 '

l, 369
558

8,74 .

l3. 8/
62 ~ 3 j.'

f. 9'/

15. 7!

6 ~ 4/

100�0/

345

MEANS TRANSPORTATION TQ IAGRK:

Drive/Csrpool
P Lt l3 I 1 C T r B n s

Other

Tot. ai



i 8. 5'/

~l. 0/

49. 6/

0 �4/�

lOO. 0/

5i6

86~

i. ~79

i �4<M
2, 78~

84 ~ 8/

l2..:/

2. 9/

lOO. 0/

5, 2~7
759

iBO

6�l76

? 97

2,51:
~8 P

,~82 29. '/

7. 4/c, 055

4. 6/

4. I/

~ 7/

=..0'/

~5. 9/

l7. l/

25. 0/

lOO. 0/

l, 767
2, 884
l, ."579

Ol

8, 04~~

%i~, 90~
45, 276

~. l

%15, 67

l9, 2l
i. 984

i 04

020,12l
4:. l. 577

489

f99

346

WORt: ING MOTHERS ."

With Children under 6

With Children 6 � l7

SL<btotal

Nan-WarI;ing Mather.
Tatal

FAMILY HQLISEHOLDS:

Marr ied Cauple
Fernale Householder

Male Householder

Total

HOUSEHOLDS WITH:

Chi 1 dren Uncfer l8

Per sons 65 and Over

Householder 65 and Over

Married Cauple
Wi th Chi 1 dr en

Married Cauple
Without Children

Female Householder

With Children

Female Hau ehalder

Without Children

Male Mau ehalder
With Children

Male Householder

Without Children

Non-Fa<nilies

PERSONS PER HQLISEHQLD".

Person
F'er ons

Persans

4+ Persans

Total Households

Average Hausehald Income
Per Cap i t z Inca<ne

FAMILIES

Total Families

Aver age Far«i 1y Si=e
Aver age Fami I y In<:arne

Fami I y F'opul at i an
Nanfamily Population
Group Duarter Population

MOUS ING

Median Horne Value

Average Home Value
Median Monthly Rent
Average Monthly Rent

78 l . 0'/

l,881 2 .0'/



l 984 Estimate

~O

2,64 .

347

~ JN ITS AT ADDRESS:
i Unit

Units
i&+ Unite

amabile Home

ISEISHeORI-IOOD WCIalL l TY
HDLIHEHGLD INIOVED IN."

I'boost Recent Year
Last 5 Year»

6 � 9 Years Ago
iO � i4 Years Aga
l5+ Years Aga

Saciaeconamic Status Score
Private Hector Employment

7, 999
7~/

289
l,,~70

i,4i ..
~. ~354

567

>7

459

76. EI/
7. ~/

2. 8/

l ~.2/



Table 3F. Destin City, FL

/ Change
80 to 84

1980

Cen us

1984

E timate

1989

Projection

10. 6/

f.'.. ~l

1 0 ~ 5/.
/

54 /

4, 060

1,610

4. 050
.:.5

s 5,260

4.~ 4

1. �744
4

2.5

4~5,111

1,4'1
», 665

2. 6

418, 810

1'i'84 1989

Est 1 mate Pr-o j ec t 1 on
1980 Census

Number Per cent

TOTAL

0

6

14

18

45

65

Medi an Age Total Popul ati on
Medi an Age Adul t Popul at i on

37. 8

44 ~ 5
.,6. 0

4'.4

F F 9

;I

348

Total Population
Total Households

Household Populat.ion
Average Household Bi-e
Median Household Income

POPULATION BY AGE

7

44

64

FEMALE PQPULATION BY AGE
0 � 5

6 � 1.»

14 � 17
18 � 24

25
i5 � 44

45 � 54

55 � 64

65 +

MALE POPULATION BY AGE
0 � 5

6 � 1»

14 � 17

iH � 24
 l4

35 � 44

45 � 54
55 -- 64

65 +

~,67
248

416
nva

408

569

504

50
47~»

297

i. 822
1

199

121
185

291

258
P T

c4 .P

150

1, 950

217

2' f

78
~ 46

249

2 1

147

100. 0/.
6. 8"/

ll /

6 ~ 9/

11. 1/

15. 5!
1:". 7%

. 7!

12. 9%

8 ~ 1/

100. V/

6 ~ 8/

10. 9/
6. 6'!

10. /

16. 0%

14. /
f «~. 9/

13. Z%

8. 2/

100. 0/
6. 8!

1 l. 7/

7. 2/
1!

15. 0/

l.

1».5/

12 ~ 5/

7. 9/

4, 060

6. 5/

9. 7/
5. 8'!

1 1 . 2/
15. '!

14. 8"/

12 ~ 6'!.

la. 4/.

10. 7/

2 �0-»O
6. ~/
9. ~/

5. 6'!

10 ~ 5/

14. 8/
15. 4/

12. 8/

13.8/
1 l. 4/

2. 0»0
6. 7/

10. 1%

5. 9/

1 l. 9/

15. 7/

14. 2r.

12. 4!

f~. 0/

10. 1/

4, ~4
6. a"/

B. 7/

4. 9!

10.1%
15. 7'/

14. 9/
. 8'r'~

12. 4~.
14. 2'/

2, 186
6. 1/
B. 4"r

4. 7'!

9. 7/
14. 4'!

15.:!
i~.f%

12.7/
15.6/

2, 148

6 ~ 6/
9�0%

5. 2/

10. 4/

17 0/

14. 5/

12. 4/

JJ' k. O
1 2. 8"!.



100. 0/

99. 1/

~ 1/

~ 8/

P 6 7~

"! 6.~8
5

4, 060
99. 2/

.1/

~ 7/

~ 1'/

.6!

Spank' Kh .9/ l. 0!

INCOME

7, 499

9, 999

'514 999

524!999
999

%49! 999
474! 999

HOUSEHOLD

0

7�500�

$1 !,   ! ! �!

415! 000�
425, 0 ! !

%. 5,000

+ 5  -! e  -1 f ! 0
%75�00A +

16. 4/

6. 1/

16. 8/

H. 2!

17. 1/
9. 7'/.

5. 5/

.4/

84

391

1~4

76

6

12. 4/

4. 2/

12. 4!

20 �4/

* ~ /
15.1/

8 ' 8/

. 6!.

9/

8. !

i. 7'/

4. 9!

5. 5/

6!

2 ~ 7/

19.7/
1=. 0/

4. 2"/

12. 6!

87

46

214

3. 5/
5 ~ 2'/

4. 5'/

5 ~ 0'/

100. 0!

59

88
77

86

1. 70~

15. 6/

9. 6/

5. 1/

12. 2!
17. 6'/

53

208

299

17
22 !

8~

217

/

1 . 0!

12. 9/

4. 9/

l2 ~ 7/

349

TQT -" L POPLlLAT IQN

White

Black:

Other

INDLJBTli Y:

Agr/Far/Fi h/Nin
Can=. tructian

Nanuf acturing".
Nondurable

Dur abl e

Tranapar tat i an
Cammunicatian-

Whale~~ale Trade

Retail Trade

F i n / Ine/Real Eat

Bu=/Repair Serv
Per-; /Ent/Rec Berv
Praf /Rel ated Se!-v:

Heal th

Educatianal

Qt,her

Public Admin

Tatal

QC CURAT I ON".

Ngr /Praf:
8gr
Praf

Tech! Admi n/Sa I ee:
Tech

Admin/Cl,erical

Sal ee

Ser vice:

Private Hausehald

Pratective Serv

Qthet Sel v

Far  !/Fareat/Fish

Prad/Craft/Repair

1980 Ceneue

Number Percent



3. 5/

6. O/
6O

1O

. 7'/

iOO�O/

i,,7O i

7D

f �i>6f

91. 1/
~ O "/

8 ~ 9/

iOO. O/

16 ~ 2/

~9. 2/

6. 1/

18 ~ 5/

350

Oper /Fabr /Labrs:
Mach Operators
Tran»/Mat I'toving
Handlrs/Cleanr s/

Helpr /Labrs
Total Employed

EMPLOYMENT BTATLIB:

Labor Force:

Armed Force

Ci v Labar Far-c e:

Employed
Unemployed

Not in Labor Farce

MEANS TRANBPORTATl:ON TO MORI-';:
Drive/Carpaal
Public Tran»

Other
To't a l

TRAVEL TEME TQ MORI".."

0 � f 4 Minutes

9 Minutes

>C! � 59 Minutes

60 + Minutes

Total

EDLICATIQN C!F ADULTS OVER 25
YEARS GF SCHOOL COMPLETED:

O � ff Years

12 Year»

15 Years

16 + Years

Median Year» Completed

MARITAL BTATUB
'Ma l e:

Bingle
Marr i ed

Sepal ated
Nidawed

Divorced

latal

Femal e:

Single
Mat ried

Separated
Ni dowed

Di varced

Total

679

558

BO

1,551

.~76

9O6

60'3

429

12. 8

546

f,O17
18

19

84

1, 484

191

1,016
2O

1 ~~0

1 ~478

43. 8'/

:"6. O'/

18. 1/
! i/

lOO. O/

23 ..~/

68. 5/
l. 2"/

1 ..~/

5 ~ 7/
f OO. O'/

12. 9"/

68. 7/

l. 4/

8. 2/
8. 8"/

1OO. O'/



+QRI'".' ING MOTHERS:
Mith Children under 6

With Chi 1 dren 6 � 17

Bubtatal

Non-NorI:ing Mothers
Tat al

321

191

'/

43. 4/
62. 7 "/
s7 ss/

100.0/

FAMILy HQUBEHOI DB:

Married Couple
Female Householder

Male Householder

Total

980

1, 097

89.,:" /

B. 7/

.0/

100.0/

. 6.4/

15. 9/

14. 0/

517

199

447 ~ sI~ ' ls

~~7. 5/

~. 0/

~ S /S

0 .0/

.4/

:. 8/0

PERBQNB PER HQUBEHQLD

1 Person

2 Per sons

Persans

4+ Persons

Total Households

154

3
65
3! 978
1, 087
8,484

1. 8/

38. 5/

46. 9/

12. 8/

100. 0/

%20, 72~
%8! 0'i5

0verage Househol d Income
~er Capi ta Inrome

=AMlL IEB

Total Familie.

Average Family Size
Average Family Income

1, 097
3.0

f~: 84"

=amily Popul,ation
donkamily Papulation
iroup Duarters Papulation

~I! 296

7

fGUSINB

- Median Hame Value

Average Home Value
Median Monthly Rent
Average Monthly Rent

459, 099
a64. 706

%221

351

HQUBEHQLDB WITH:

Children Under 18

Persans 65 and Qver

Householder 65 and Qver

IAarried Couple
Nith Children

Married Couple
Nithout Children

Female Householder

Mith Children

Female Householder

Without Children

Mal e Househa1 der

Mi th Chi 1 dren

Mal e Househ ol der
Mi thaut Chi 1 dren

Non-Fami I i es



1984 Estimate

64

~r, 580

352

UN I TS Al ADDRESS:

f Unit
2 � 9 Unit»

I 0-i LJni te

Ilobi le Home

NE I BHBQRHQQD YiQB IL I TY

HQLIBEHQLD NQVED IN'

Host Recent Year
Last 5 Years

6 � 9 Years Ago
iO � i4 Year~ Ago
lb+ Year s Ago

Socioeconomic Status Score

Private Sector Employment

f, 3f0

l �62
l66

i, 5iB
. 248

29

ll

40. ~/
4. r'!

49. 9l

5. f1



Table 36. Ft.

1980

Census
/ Change
80 ta 84

1989

Projection

0!B29
7, 14<3

20, 580
? 9

427
66

Tata I Popul at i on
Total Hausehal ds

kousehald Papul ati an
Average Househol d Si" e
Median kausehald Incame

i i. 6/

16. 8/

11. 8!

-4.1/

,IV Ql

8, «.:6
. 001

:.B
7~

: 5,:i96

.5! 147
.7

4 '?! 170~ 4 ~

1989

Project:tian

1980

Number

Census

Percent

19B4

Est 1 mate

P
./0TOTAL

0

FEMALE PQPULATIGN BY AGE

6 � l.

14 � 17

18 � 24

Z5 � 44

45 � 54

55 � 64

65 +

WALE PQPULATIQN BY ABE

0

6
14 � 17

1B � 24

25 � 34

45 � 54

55 � 64

65 +

di an Age Total Panful at i on
Medi an Age Adul t. Papul ati on 40. 8

..2.0

4'-3. 1

29. 9

41.

353

6

18

~4~

ZliJ
65

PQPULATIQN BY AGE

5

27

44

64

20,829
1 . 477

,70"
2! AAg
2 ~ 7U a

2! 827
-! 840
'. 8.«B

2, 044
1! 6«

10, 614

7«4

1! '21
990

1
91
1�44
1,557
l� !9
1, 000

8. r3

10! 225
74.

1! ~~82
1! 025
1, 442

'85

2 !:8«
1! ~79
1, 044

g 4 P

Walton Ci ty! FL

lUO. C f
7. 1'/

.0/

9. 6/.
1 ..1/!
13. 6'/

2 '- ~ 6/

2 -« ~ 6/
9. 8'/

6. 5/

200. 0/

6 ~ 9/

12. 4/

9 ..«/
?~/

23 ~ 6/

14.7!
1-« ~ 7/

9. 4/
7. 7/

100.0/

7. /

2~. 5%
'9. 9/

14. 2/

2:i. 6/
1 ..6/

l~. 5%

10. 2/

7. 4"!

10. 7/

6. 8/
14. 6'/

f 6. <3"/

1 ~ ..:%
12. '. /

1 1. 0/
7. 9'f

11, 8<37
7 1 %

10. 4%

6. 6/

14. 0/

25. 1/

14. 1/
1-.6/

11 ~ 2/
B. 9'i

2 1 ! 44:"
7. 6!

ll. 1/

7 ~ 0/

25.=!

16. 9/

~ 5%

1 i. 7/

10. B/
6. 9"/

?~ ~'~96
'7 r/ c/

9. B/
5. 4"/

1 1 . 7/
,!

1 - -P-ia ~ .'' /e
f ~ !h/

1 1.4/

10. 0!.

1=, 9~6
6. 9'!
9 ~'f~ D ~ ~

5. !
11. '/

18. <3%

1 .4!
12. 9"/

11. 7%

2 l. 1/

1:! 460
7. 5"/

10. 0%

5. 7/

.0/

20. 6%

1.. 2/!

11. 0/

12. 1/

8. B/



20!8 9
17.5 1

2, 618
690

25 !:396
Bl.,

14. /. ~

,~. 8/

n, we,W

8:". 6/

i.. 9%

100. 0/

84. 1/

1.2. 6/
. ~ ~ J ~ ~

l. 9!400

HQU' EHOLD
 !

7, J00
'j! 1 ! �0  >  !

4f 5, 00 >
'4 - 5, 0 ! !

%.'5, 00 >
%5 !  ! ! !

'%75! 000 +

I IIC  IME

7, 499
9, 999

414! 999
424, 999

C. 4, 999

449�999

'574 �999

1 0.8%

6 ..:i%

14. 5!

24. 0/

21. 4/

1 ~ 2/

1.4/

1, =85

601

f,2BB

j.. 985

1, 145
640

187

?8

1?. 8/

B. 3!

17. 9!
'7 51/

15. 9/

B. 9%
64/

1.1/

10.

j,0.
~0

X 3

0!

6/
P! 0/

8/

/

5. 6/

1. '/

6. 0%

'. 8/

~ 4!

1. 4/

24. 4/

6. 4/

5. 8!

10. 6!

f06

496
en8

196

119

2,008

481

87 j.

5. 9/
7.J/
4. J/

14 ~ 7/

100. 0/

48~

598

1! 216
8, 46

10. 8/

1: ~ 7/
894

1, 050

~. 8/

14. /

f3.0/

~f6

1, 175
1! 071

j,. 4/

~ 0/

16. 6!

1 ~ ~l
13.2%

119

161

1, 70
ill

1,  .!91

354

TQTAL POP ULAT ION

tHhi te

8 I ac I'-:

Other

INDUSTRY."

Agr/For/Fish/Min
Construction

Manuf acturing:
Non dur ab l e

Durable

Transpor tat.i on
Cammunications

@hole ale Trade

Retail Trade

F i n! Ins/Rea I Est

Hus/Repai r derv
Pers/Ent/Rec Berv

Prof/Rc lated Berv:

Wealth

Educat i anal

Other

Pub 1 i c Admi n

Total

QCCUPAT ION:

Mgr /Prof:
Mgr
Praf

Tech/Ad  ! i n/Sa 1 es:

Tech

Admin/Clerical

Bal es

Ber vice:
Pr z vate Wousehol d

Protect i. ve Serv
Other Ser v

Farm/For e~;t /F i sh

Prod/Craf t/Repair

1 980 Census

Number Per cen t



4. /

2. 4/

4 ~ 1/

100 ~ 0/8. 246

1 �220 7. 7%

8, 246

770

5,589

52. 1/
4. 9/

~5. ~%

8, 651
59

9,~ 7

92 ~ 7/

~ 6/
6. 7'/

100.0%

f.0/

40 ~ 7/
19. 9'/

18. 4/

355

Oper/Fabr/Labrs:
Mach Operators
Trans/Mat Moving
Handlrs/Cleanrs/

Helprs/Labrs
Total Employed

EMPLOYMENT STATUS!

Labor Force!

Armed Forces

Civ Labor Force:

Employed
Unemployed

Not. in Labor Force

MEANS TRANSPORTATION TQ lAQRI

Drive/Carpool
Public Trans

Other

Total

TRAVEl TINE TQ CWORK:
0 � 14 Ninutes

15 � 9 Minutes

~0 � 59 Minutes

60 + Minute»

Total

EDUCATION QF ADULTS OVER 25,

YEARS OF BCHQQL COMPLETFD:

0 � 1 i Year s

1 2 Years

15 Years

16 + Years

Median Year~ Completed

MAR ITAL STATUS
Male:

Single
Mat ried
Bepar ated
Widowed

Divorced
Tot.a l

Femal e:

Single
Married

Separated
widowed

Di vorced

Total

4. 667
3, «~i~~
1, 100

15:~

9, 2:i~

2, 504
4. 85l

2, 565

2, f88
12. 7

7~ jM ~ ~'~7
4,8*2

120

140

418

7, 867

l,751
4, 924

181
76~
7~4

8

50 ~ 5'/

35. 9/

11.9/

1. 7/

100. 0%

29. 6/

61. 8/
1.5/

f.8%
5 .'.3%

100.0/

21. 0%
59. 0'/

2. /

9. 1%

8. 7/

f00.0%



WORK I NB 15OTHERB:

With Children under 6

With Children 6 � 17

Bubtatal

Non-Worl;ing Nother
Tatal

. C>�0/

42. 8/.

62. 7/

7. ~/
1 00. 0/

6 4

1,. 57
1, 991
1, 182
~~, 1 7.'

FAMILY HOUBEHOL DB!

Married Couple
Female Householder

Male Hauseholder

Total

4, 701
BC~0

171

5,672

8 ~ 9/

14. 1/
.r'. 0'/

100. 0/

HQUBEHOLDB WITH:

Children Llnder 18

Persons 65 and Over

Hausehalder 65 and Over

Harried Cauple
Wi th Chi I dr en

Marri ed Caup1 e
Without Children

Female Householder

With Children

Femal e Hausehal der

Without, Children

I"lale Householder

Nith Children

Male Householder

Withaut Children

Nan-l=amilies

�287
911
7:C>

46. 0/

~ 8/

10. 1/

. �5Af

,. 47 32 6~/s

6-1 8.6/;

218 ~ ~ 0/

64 .9/

~ 5/

19. 0/

88

1, 70

PERBONB PER HOUBEHCILD!

1 Person

2 Per ans

Persans

4+ Per sans

7atal Households

9. 5/

9. 1/

8. 2/.
7~~. 2/

100.0/

607
547

4. 888

6, 676

420,6 5
'47, 159

Average Hausehald Income
Per Capita Income

FAN ILIEB

Total Families

Avet age Faml l y Bl ze
Average Family Income

5, 672

f,'7g

18, 779
1 �801

HOUBINB

Medi, an Home Value

Average Home Value
Median monthly Rent
Average Monthly Rent

%44, 90
%51, 26 ~

+18:i

'5 188

Family Papulatian
Nankamily Papulatian
Group Duarters Population



l984 E timate

54

6,9l ~

357

PITH AT ADDRESS:

l Unit

2 � 9 Units

i0+ Unit

Nobi Ie Home

NEI GHBDRHGClD l OBI LI TY

HQUHEHOLD NGVED IN:

Host F~ecent Year

Last 5 Years

6 � 9 Year s Ago
lO � l4 Years Ago
i5+ Years Ago

Socioeconomic Status Score

Private Sector Employment

6, 40i
547

5=4

65

l, 4:~~

l. 066

886

77l

84. 9/

7. ~/

7. 0/
. 9'/



Table 3H. Pensacola City, FL

'/ Chanqe
8<? to 84

1989

Projection
1984

Estimate

198< !

Census

, 894

, 567

�026
r-' e o

.488

1. 7/

4. 9/
1. 4'/

.1/

-.5. 6/

58, 574
- ..696

7  �
  5

417< 974

57, 619
641

56, 90:
?

'f! 14, .~07

Total Popul at!. on
Total Househo1 ds

Hausehol d Popul at i an
Aver age Househol d Si=e
Medi an I-!ousehc!l d Income

1984
E-t.imate

f989

Prc!jectian
1980 Census

Number Percent

TQTAL

FEMALE PQI-ULATIQN E Y AGE
0 � 5

6

14 � 17

18 � 24

5
~5 � 44

45
55 -- 64

65 +

MALE PQPULATIQN BY AGE

0
6 � f~

14 � 17

18 � 24
?5

44

45 � 54

55 � 64

65 +

2~r

2

4 ~

', 

4 IJ

4:.7
Medi an Age Total Popul at i on
Median Age Adult Populat ion

1
4.". 8

358

6
14

18

25
"r  

45

55

65 +

PQPUI AT IQN BY ABE

1.~

17

64

57, 619

4, 495

4,111

7,059

8,697
6,010
6, .~BO

6,4 0

7 622

", !, 992
p  "!C

2, 004

4, 571
~, 265

3, 525
4! B~<?

627

290

384

107
~<!

126

745

868

89

792

10< ! ~ 0"/
8 0/

1 l. 8.

7. 1/
12. ~/

15. 1/

if. 1/
11. 1'/

10<3. 0/

7. 1,/
1 i. 1/

6 ~ 5/

11. 7/'
14. 7'/

10. 5/

f 1.3%
1 1 . 4/

15. 6/

100.0/

8 ' 6/
~ 7'/

7. 9/

f2.8/

15. 5/
1 0. -./

10.8/
10. 9"/

10.5/

KB

7. 8/

10. 6%

5. 9%
  !92/

f.*. 4%
1 '

10, <!/

10. 8%

14 /

~1, 409
7. 1/

9. 8/

5 ~ 6/

11 ..5i

15. 9/

12. 1/
10 ~ ."/

11. /

16 ~ 8/

7, 165

8. 6/

1 1. 6/I
6. 4'/

1 . 7'/

16. 9/

12. '/

9. 7%

10 ~ .
11.4/

57.894
7 9$/

1 0�,./
5 ..:"/

10. ='/

17. v%

14. 4/
9. B~

f0 <!

1 5 ~ < !/

~0, 895
7. 2/
9. 4/.'

4. 9%

16. 5'/

f.4 ~ '/

1<?. 0/

10.5/

17.7/

B. 7/

11.~%
5. 7'/

11. 0/

17. 6/

14. 7%

9. 6/

9 ~ 4/

.v/



57�619
' 6,916
19,5. 7

1, 166

100. 0!

64. 1/
3~. 9'/

2. 0/

58, 574
62. '9'/

~r4. 7!

. ~ 4%

57, 894
61 . 6'/

:5. 6/
~ 8 "/

Sp an >. sh 8'02 1. 4! 1. 5'/ 1. ?I

HQUSEHQLD
 >

'4 7 �500
'5l 0. 00K>

%15�000

425, i.>0>.>
f ~5, 000
%5 .>, 0<.>i >

'%75�0<.>0 +

I NCQI"IE

7, 499

9, 999
'4l 4, 999
024, 999

4 '999

449, 999

5, 925
1 B-B

<> 558
14

=, 7'9

1,56
497

2i.>. 5/

7 ~ /
14. 4/

5. 0/

11. 4/

B. 6/

16. 4/ 14. 8"/

25. 1%
15. ~r%

11. 6/

~. B%

l. 7/

24. 5%

12. 6%
7 +r/

-. 6%

17 ./

18. 0%

B. 0%
Z. '/

r/

1. 1%

ail

1, 186
1. 4%

5 ~ r >/r

465

6~4

046

870

804

106

378

792

614

6. 6/

2 ~ 8/

4. 7/

~. 9/
3. 6'/

18. 4/

6. 2/.
C r/

7. 2%

10. 0/

fl.~/
4. 9/

10. 2/
100. 0*/

5~~2
i"> 9 4.

290

C n

p

11. 9/
16. 9'!

2. 664
3, 782

~. 7/

15. 5/

12. 2!

8 0

a, 458
2, 728

2. 5r/

l. 4/

14. 1/
1. 0/

B. 4'/

565

.>07

~~, 154

1, 879

359

WQTAL PQPULAT I QN

White
E>1 ac I"

Qther

INDUSTRY."

Agr/Far /Fi~h/Min
Con< truction

ManL>f acturing:
Nandurabl e

Durable

Transportation
Communica'tiane

Wholesale Trade

Reta1l Tl ade

Fin/ In~~/Real Eat

Bum/Repair Serv
Pere/Ent/Rec Serv

Prof/Related Serv:
Health

Educat.ional

Other

Public Admin

Total

QCCUPAT I QN:

Mgr/Prof:
Mgr
Praf

Tech/Admin/Sal ea:

Tech

Admin/Clerical

Sal es

Servi ce:

Private Hausehald

Pratecti ve Ser v

Qt her Ser v

Fari>>/Forest/Fi h

Prad/Craf t/Repair

1980 Centrum.
Number Percent,



. 7"/

~. 6/

8;<0

5. 0/.

100. 0/
1, 1

i

1, 195

5 ? �.,/
..~. 8/

~l/

r -' >
1,67.

19� f 8

91 .."/

5. 7'i

100. 0/

20,8. 7
71 r

i, 05
2 ,855

1.O/
"-O. 7/

17. 8'/

20. 5/

c'eg

360

Qper/Fabr/Labrs:
Mach Qqerators
Trans/Nat Novi.ng
Handlrs/Cleanrs/

Helprs/Labrs
Total Employed

El'll='LQYNENT STATUS:

Labor Force:

Armed Fore:es

Cl v Labor > Gt ce ~

Employed
Linemp I oyed

Not i n Labor For c~

MEANS TRANSPQRTATIQN TQ WQRI';:

Drive/Carpool
F'ublic Tran-

Qther

Total

TRA V EL T I NE TG WQRI''.::

0 � f 4 Ninutes

15 � 29 Minutes

.:"0 � 59 Minutes

60 + Ni.nutes

Total

EDUCATION QF ADUI TS OVER

YEARS OF SCHOOL COMPLETED:

0 � 11 Years

1 Year s
1 � 15 Year s

16 + Years

Nedi an Years Completed

NARITAL STATUS
Nal e."

Single
Married

Separated
Wi dolled

Di vorced

Total

Female".

Single
Marr i ed

Separated
Widowed

Divorred

Total

7, 919
10, 569

3, 998
L5+

2~, 0.'8

10, 900
10, 788

6, 256
7, 198

12. 6

6�071

11, 850
4i8

678

1 �445
2', 48.

1 1, 915
996

', 977
2�480

:4, 891

q4. 4 "/

45 ~ 9/

17. 4/
2, 4'/

1 C?O. C?/

29. 6/

57. 9/

2. 1/

!/

7. f/

f00. 0/

P? !'/m ~ 4 /a

47 ~ 9/

4. 0/
f 6. 0'/

10. 0/

100. 0/



MQRI':ING MQTHERS:

With Children under 6

Wi. th Chi l dren 6 � 17

Subtotal

Non � Working Mother»
Tatal

. !*5*
3! 988
3, 346
7! 3'4

lB. 2/
I@6 I $$/

54. 4/.

45 ~ 6/,

f00. 0/

I=AM ILY HQUSEHQLDS:

Impar ri ed Coupl e
Female Hau»ehalder

Male Householder
Total

i i,.'79

3! 441
469

15, '.89

74. 4'/

. 5/.
/~. 1..

100. 0/

HQUSEHQLDS WITH:

Chi 1 dr en Under 18

Per»an» 65 and Qver

Hau»chal der 65 and Qver

Mal v i ed Coup 1 e
With Chil dr en

Married Couple
Mithaut Children

Female Hou ehalder

With Children

Female I-lou»ehalder

Mithaut Children

Male Hau»eholder

With Children

Male Hau»ehalder

Without Children

Non-Famil e

P4/

6. 0/

2,;. 0/

7 8 8

5, 634
4, 974

:.. 4/5! 077

29. 5/6, 405

l! 915 8 ~ 8/

7. 0/l

. 7'/f 44

1.5"/
1 '/

:18

6! 318

PERSQNS PER IHQUSEHOLD:

1 Per»an

2 Per an»

Person»

4+ Per san s
Tatal Hau»ehald»

7. i'/

13. 2/
1 1. 7'/!

67. 9/

100. 0/

l, 704
3! 163
2,80

16,258

23! 928

'$18, J78
'$6! 91 ~

Average Hau»ehald Income
Per Capita income

FAMILIES

Total Fami 1 i e»

Aver age Family Si=e
Average Family lncame

1'5, 89
3.?

$21,392

49, «42
7, 561

716

HQUSING

Medi an Hame Value

Average Home Value
Median Manthly Rent
Average I"lanthly Rent

f37, 75.

%4.!, 075
4157
'4l 61

361

Fami 1 y Papul at i on
Nanf ami1y Papul ation
Gr aup Quarter» Papul ati an



1'784 Estimate

362

UNIT S AT ADDRESS:

1 Unit

2 � 9 Unite

10+ Uni t.-

Mabile Home

NE I BHBGRHGGD MGB1L T. TY

IRGUSEHGLD I"IGVED I IU:

Ma-t Recent Year

Laet 5 Yeal

6 � 9 Years Ago
1Ci � 14 Year+ Ago
15+ Year ~ Ago

Sociae, anomic Statue Scare

I='r.i vat:e Sector Emp laymen t

1'V~ 48<3
1, 718

2, <316!

75

9, 667

,811
- �268
'i, 679

8» ~ 6/
7. 4/

8. 7/
P 4/



Table Zl. Nri ght Ci ty, FL

198<3

Ceneu

1 98~1.

stimate
ll ancle
ta 84

1989

P< a! ec't 1 al i80

Tat a I Pap ul at. x an
Total Hou~-chal dm

Household Populatian
Aver age Household Si "e
Medi an Hau~~ehal d Income

25,021
4�987

12,990
?

%1~, 5~8

15. 615
+8 P

15 �599
'.6

j 18, <39.5

20 ~ <! /

20.1/

0. l/

~ 0/
P P 6P/

18, 556

7, 174
18, 54<!

?

y25,  .'21

1980 Can u~

Number Percent

1984

Estimate

1989

Projectian

YQT
!3

6

14

18
P? <5

4~

55

65

18, 55&
9. <!/

I 1 9P

5. 6/
10 ..' "/

1 /P
14. 9/

20. 6!

8. 8/
6 ~ 9'/

FEI"IAL E PQPULAT I QN BY AHE

5
6 � lP

14 � 17

28 � 24
25 � "4

z5 � 44

45 � 54

55 � 64

65 +

P'/P

1 i . 8/
5. 5 "/

9. 9!
21. 1;.'

14. 7'P!

11.
9 ~ <3 "<!

8� .!/

E PQPUL AY I Qhl BY AGE
5

1

l7

4

44
54

64

9..:26

/

. <.!/

5. 7!
10. *!

15. 2/

13 ~
S.

<3/

*/
7 /

P

'7. 9
dian Aqe Total Papulatian

Medi an Acle Adul t Papul ati on

p

'5 7

363

MAL

6

24

l8

>5
4<
L. L

65

PQPULATIQN BY AGE

5

17

24
.i4

44

64

2->, 0 l:1

1, 28

1, 549
897

,>72

808

6, 492

661

77<3

429

2,250
1,159

809

626
4 'i8

5v

6, 519
667

779

468

2,:F82
1, 222

668

j, .�. <.!/

10. /

1 1 . 9/.
6. 9'/

20../

18. /

2 l. 9!
9. 9'/

4. 5!

100. 0/

10. /

1 1 . 9/

6. 6/

19. ='!.

17. 9/

12. 5/

9. 6/

6 ~ 7/

5. 4/

100 ~ 0/

10.2/

ll.9/

7. 2/

21.2/

18. 6/

1 l. 4/

10. /

5. 7!

~ ~ 5/

15, 6.'I.5
9. 4/

1:.0/

6. 1/

/

l. 1/
1.''. 4/

10. 2!

G. 2!
5. 5'/

7,8 6
9. "!

11. 9'/

5. 9'/

1.' 6!
 ! /P/

l~. 8/

10. 5/

8. 4/
6 ~ 4 "/

7, 779
9 ~ 5/

. '/
,'/

14. 8/

21. 9/

1 .0/

9. 9/

7. 8/

4. 6!



100. 0/
88. 2 "/

B. 8/

G. 0/

1 i,011
ll.472

1 �146
~~9.>

15! 615
8'5. 1/

1 . I/

2. 8/

18, 556
8~. 6/~
l". 5%

. 9'/

Span 1 sh

HGUSEHG
c$ 0

7, ~00

410, 000

%15. <:>OO
525 OA< !

%.~5 ~ 000

%5<.!, <.�0
475, OOO

INCGME

7, 499
9. 999

'514, 999
4, 999

4=4.999

'474. 999

LD
9 5/

11. 8/

20. 2/

2Z. 4/

14. 8/

4. ~/
1 ..~~%

i, 199
59.

1, <31.;i
1�17-

742

215

17

17. 5%

9. 0/

15. 7/

2=. ~ 1/

i. 7/

7. 1%

2. 9/

l. 0%

1 .9/

6. 6/

1 i. 6/

18. 8%
~2. 9"/

l 1 . 2%
4. 5%

1. 6/

~ 8/
8. 5'/

2. 7/
7. 5"/

2. 9/
4. 8'/

�0/

25. 5%

4. 0/

6. 1%

9. 2/

1 ~«4
1

91

l, l86
187
P! 8
4 ~1M

4. 1%

5. 1%
3. 9/

1 ~~. 0/

100.0/

189
e>5

1 8,$

604

4. 644

i i. 1%

l2. 8/

2. 2/

15. 4/

1 1. 6/

104

714
5~8

.6%

1 ~ 8/

17. 2/.

1. 1/
l~. 6/

800

49

364

TGTAL F'QF'ULAT I GN

White

Black

Qther

INDUSTRY:

Agr/For/Fish/Min
Construction

Manu% acturing:
Nondurable

Dur ah I e

Tr anspor tat i on
Communications

<Aholesale Trade

Retail Trade

Fi n/I ns/Real Est

E<us/Repair Serv
Per s/Ent/Rec Ber v
Prof /Related Serv:

HeaIth

Educatlona!
Gther

F'ub l i c Admi n

Total

GCCUPAT I GN."

Mgr /Pr o+:
Mgr
Prof

Tech/Admi n/Sal es:
Tech

Admin/Clerical

Sales

Service:
Private Household
Protective Serv
Gther Serv

Far«</Forest/Fish

Prod/Craft/Repair

1980 Census

Number Percent



+0 z 4. 4/

~. 6/

.14 4. 6/

100. 0/

1,57' lb. 2/

4, 644

4f3

~y 098

47. 7/
4.. '/

il. 8!

90. 6/

.6/

8. 8/

1 <.�. <j/

7

6, 1:-~

19. 4'/

41. 4/
2'. 4'/

18. 7/

365

Oper/Fabr /Labrs:

Mach Operators
Tran /Mat I"Ioving
Handl rs/CI eanr s/

Hei pre/Labrs
Total Employed

EMPLOYMENT STATUS:

Labor Force"

Armed For ces

Cl v Labol Fo< ce:

Employed
Unemployed

Not in Labor Force

MEANS TRANSRORTATIOZ To eORI:;,:

Drxve/Ca< pool
I='L<b 1 ir Tr ans

Other

Total

TRAVEL TIME TQ I<IORI:::

0 � 1 4 Minutes

29 Ml nute»

~0 � 59 Ml nut es

60 + Minutes

Total

EDUCATIQI'<I QF ADULTS OVER . 5�

YEARS OF SCHOOL COI'IPLETED:

0 � ll Years

1 Year s

f 5 Years

f6 + Year s

Median Years Completed

MARITAL STATUS

Mal e."

Single
Married
Hepa< ated
Widowed

Divorced

Total

Femal e '

Hingle
Marr-i ed

Separated
Widowed

Di vor red

To tal

', 264

mqV 5

586

04

6, 079

1.-8 ~

2 ~ 7

1,,=48

1, 2~7
12. 7

1, 4k>k!
2, 974

77

46
4 mr+

4, 988

902

2r 994
1~6

~90

4.966

~7. '/

49. 8/

9. 6/
~. 4'/

1 0 <."> . <.> /

29. 4"/

59. 6/

1. 5/

.9/

8. 5/
100. 0/

f8 ~ /

60. w/
..7/

7. 9/

1 i. 0/

100.0/



lAQRI-' I NG MOTHERS:

With Children under 6

With Children 6 � 17

Subtotal

Non � WorI;ing Mothers
Total

509

616

1, 1
884

2,009

25. /

~O ~ 7/

56. 0/

44. 0/

f00. 0/

FAMILY HOUSEHOLDS."

Married Cauple
Female Householder

Male Wauseholder

Total

881

1 1,

~, 556

Bi. 0/

15.6/

100 ~ 0/

HOLISEHOLDS WITH:

Children Under 18
Per son s 65 an d Clver

Householder 65 and Clver
Mar ried Couple

Wi th Chi 1 dr en

Mar r i ed Coup 1 e
IAithout Children

Female Hausehalder

Wi th Chi I dren

Femal e Hausehol der

Without Children

Male Householder

Wi th Chi ldr en

Male Hausehalder
Wit.'haut ChilcIren

Non-Families

-.�182

477
.'i B.�"

n~. 8/

9. 6%

7. 7/

1,6 32. 5%

f, 53 27. 0/

6 ~ 7/

105 2.1/

f.9/

67

7

1. ~%
.8. n'/

PERSONS PER HOUSEHOLD:
Person

2 Per sans

Pet sons

4+ Person

Tatal Hausehalds

8. 8%

16. 8%

6. 7%
67. 7/

100. 0/

494

949
"78

~, 812
5, 65~

416, 389
%6, 292

Average Househol d Income
Per Capita Income

FAI"IILI ES

Total Faml 1 1 es

Average Family Si-e
Average Family Inflame

3, 556

3.1

418, 48

11,124
1,866

pf

HOUSINS
Medi an I-lame Value
Average Home Value
Median Monthly Rent
Average Mont.hly Rent

%5 ,fii
s51,907

%162

5170

366

Family Population
Nonkamily Population
Group Quarters Papulatian



1984 Estimate

36 7

NITS AT ADDRESS:

1 Unit
2 � 9 Units

10+ Llnits

Mobile Home

lUE I GHEIORHOOD MOB I L I TY

HOUSEHOLD MOVED lN:

Most Recent Year

Last 5 Years

6 � 9 Years Ago
14 Year~ Ago

15+ Years Ago

Socioeconomic StatUs Score
F'rivate Sector Employment

2, 7~c>

. 09

1, 901

1, 182
2, 779

~18
181



MISSISSIPPITable 4.

'/ Change
80 tc 84

1989

Projection
1984

Estimate
1930

Census

q 72 'y5~
923,690

2,657,964
2a 9

529, 467

, 607, 619
876, 047

2, 542. 061
2 9

425, 464

-». 5/

5. 9/

~ 5/

� 2. 1X

5. 4/

638

8 ~ 7, 269
2,455,073

3.0

412, 335

Total Popul ati an
Tat a 1 ldausehol ds

Hausehal d Papul at,i on
Average Hausehold Si;:e
Median Household income

}989

Project>on
}980 Census

Number Per cent

1984

Est i mat.e

0 pTOTAL

0

6
14

28

>5
45

65 +

E POPULATION BY AGE

1»

17

34

44
54

64

1, 3<36, 760FEMAL

6

14
18

25

5
45

55
65 +

f26,1 i5
175, OB3

97, 960
170, 647
189, 043
235,239
123,373
117,910
171,370

1�213,878E POPULATION BY AGE

5

17
04

44

54

f32, 196
181, 737
10 ,086
168,14'
180, 496

2VB, 446
98�522

117,987

w9

39. 8
Medi an Age Total Papul at i on
Medi an Age Adul t Papulat.i on

8.4

39. 9
27. 7
40. 5

368

MAL

6

14

1H

25

45

65

PGPULAT ION BY AGE
5

17
,I4

34
44

64

. 56,
20v q

8

369�
260,
231,
216,
289,

638
-P-P 1

820
046
789
539

505

819

4
~~7

100. v/

10. /

24. 2/

23. 4/
14. 7/

10. 3/
9. 2/

8. 6/

1 1 . 5/

100 0/

9. 7%

13. 4/

7. 5/

13. 1/

14 ~ 5%

10 3%

9 ~ 4/

9. 0/
13. 1'/

100.0/
10. 8"/

15. 0/

B. 4/
13. 9/

24. 9/

f0.3/

B. 9/

B. 1/

9 ~ 7/

:, 607, 62'9
20. /

13. /

7. 2%

1' ~ 6%

15 ~ 4/

11. 5/

B. 7/

B. 4%

1 i. 6/

l. 350, 977
9. 7/

12. 6%

6 ~ 8/

12. 9%

15. 2/

11 ~ 5/

8 ~ 9/

8 ~ 8/

13. 5/

1�256�63B
10. 9/

14. 1/

7 ~ 6/

14.3/
15. 6'/

11.5X

B. 5%

7. 9/

9. 6/

7~M
1 v. 4/

12. 9/
6. 6X

1 ~ .4/

16. 4%

12. 8/

9. 0/~

7.8,
11. 6"/

1, 408, 99
9. 9X

12.:/

6. 2X

1 l. 7/

16. OX

12. 8%

9. 2/

8. 3X

13. 8%

1, 315,219
12. 0/
13. 6/

7. 0/
13.. /

16. 8'/

12 8/

B. 9X

7. 4/

9. 3/



. �520, 6KB
1, 615, 190

887, 206
18,24"

2,*07.619

64.8!
~~4. 5!

~ 7/

100. 0/
64. 1/

~5. 2/

~ 7/

2! 7~~>I<5' C
65. *"!

.6/

. 8!.

24 �721Spani sh 1. 0/1. 0/

HGUBEHG

0

7 �50<.!

4 1,0�0<!<!
415.000

5, 00<'!
'4-»5 �00 !

45<!, 000
f75�00

INCGNE

7 �499

9�999
%14, 999

424, 999
4.-:4, 999
449, 9'99

474!999

LD

269,58~
79,4

1 ~9,507
194,771

87,  ! �
:"'.8! 062
ic, 119

26.0/

7. 8!

32. 5!

9. 6/
16. 8/

». 5/

1 <!. 5/

4. 6/

1. 6%

. 8!

20.  .!%

5 9/
1". 0!

27. 1%
18. 5"/

7%
3. 9'/

1. 9/

15. 0%

6 ~ 8/
'/

6. 7%

6. 1/

7 ~ 2/

8

67, 680

i<�

129

Z>5

28
MB

1~8

40

~8

,6
,485

,555
, 9.-7

n8<=

, <�8
' o.a

c

t0. 7/

1 '.8%

.',, 8/

=~. 1/

4. 1/

14. 7/
,/

2. 9/

4. 1/

6. 9/
9. *!

3. 5/

5. 1/

64.905

90,~29
33�140
47, .»61

937! 206 100.0/

8. 5/

20. 9/

79,304
101,91"

PP < h/

14. 0%
9. 3'/

J4

il7

135

1. 2/
l. ~~%

9. 9/

4. 4/
1:5. 9%

954

059

41
465

41»

10,
2

1 ~~  �1 q

369

MQT "- L PQPULAT I QN

Whi te

E lack

Qt her

INDUSTRY:

Agr /For /Fi sh/Min
Con truction

Manu,acturing:
Nondurable

Durable

Transportation
C o !! mum < c a t !. cl I" t s

Whol e<-al e Trade

Ret ai I Tr-ad e

Fin/ Ins/Real Est

HuS/Repair" Be  V
Pe  8/Ent /Rec Ser v

Prof /Rel ated Berv:

Heal th

Educ a t. i on a 1

Qther

Public Ad  !in
Tot. a l

GCCUPAT I GN:

Ngr/Prof:
Ngr
Pr of

Tech /Admi n/Bal es:

Tech

Admin/Clerical

Bal es

Bervi ce:

Private Household

Protective Berv

Qther Serv

Farm/Forest! Fi sh
Prod/Cr a+ t! Repai r

1980 Census

Number Percent



12 ~ 8!

5. 8/
120, 29..

54,598

52, 009
937�06

5 ~ 5/

100.0/

T
! wkly

9 -7, 206
7", 168

777, 016

51. 8!

4. 0/

4 ~ ~ 0/

91. 5/

1. 2/

7 ~ ~/

100. 0/

855, 046
1

68, 565
9w4, 7~2

45. '/

29 ~ 2/
13../

12 ~ ~/

370

Oper/Fabr/Labrs:
Mach Operators
Trans/Nat, Moving
Handlrs/Cleanrs/

kelprs/Labrs
Tatal Employed

EMPLOYMENT STATUS:

Labor Force:

Armed Force

Civ Labor Farce:

Employed
Unemp l ayed

Not in Labor Farce

MEANS TRANSPORTATION TO IAORI-:

Drive/Carpool
Pllb l i c Trans

Other

Total

TRAVEL TINE TCI hIQRI :

0 � 14 Ni nut es

15 � 29 Ni nut es

~O � 59 Minutes

60 + Minutes

Total

EDUCATION QF ADUI TS OVER 25,
YFARS OF SCHOOL COMPLETED:

0 � 11 Year s

12 Years

13 � 15 Years

16 + Years

Nedian Years Campleted

MARrTAL STATUS

Nal e

Single
Married

Separated
Midowed

Di vorced

Total

Female:

Sl ngle
Married

Separated
Midawed

Divorced

Total

~56! 495

178! 17~

70

618! 625
>98! 848
182, 2~~~
1 68, 086

12. 1

2'52, 992
5~6! 124

20, 092
27,004
40, 983

877, 195

214, 236
554�23

30,=15
144,890
58,676

982,84O

~8. 6!
~~6. 4'/

19 ~ ~/
5. 8'/.

100. 0"/

28. 8/

61 ~ 1/
2. a!
~v. 1/
4. 7"/

100. O/

21. 8/
'54. 4'/

3. 1/
14. 7'/

6. 0/

100. 0/



WORE'. I IilG MOTHERS.'

WIi th Chi 1 dren under 6

With Childr en 6 � l7

Subt ot a I

Non' L'Jor I''i ng I"I others
Total

25. 9/
Z2. 9'/

58. 8/

4l. /

100. 0/

, 586
l l7. 569

i j j c'L

l 47, 97
'57, 452

FAM I I Y HQLJSEHQLDS:

Marr i ed Caup1 e
Femal e Hauseha1 der

Mal e Househol der

Total

79. 9/.

i6. 6/

.5/
100. 0'/

5f.~, 5f 8

106,659
7

64 ', 704

HQLJSEHOLDS N I TH:

Chi 1 dr en LJnder l8

F'er sons 65 an d O' er

Householder 65 and Over

Mar ried Couple
With Children

Married Cauple
Without. Children

Female Householder

Ni th Chi 1 dr en

Fernale Hous eh a 1 der

Wi thaut Chi 1 dr en

Mal e I-Ious chal der

With Children

Male kausehalder

Without Children

Non-Families

45. 8/
25. 8'/

378.7 7

�7

l90, 801 2~r. 1 "/

78 6!

9..i/24:,6 6

7. 2/59,855

4. �570

l ~ 0/B. f75

l. 5/

2. 1/

1, 704
f82, 9~*

PERSQNS PER HOUSEHOLD:

i Person

Persons

Pet sans
4+ F'er. ans

Total Househo l ds

.0 ~ 4/

29. 0/

l8. l/
~2. 5 "/

f 00. 0'/

168, 444
. 40, 2.:.6

l49,842
268,647
8:7, l6'?

%f5! 580
15�249

Average Househal d Income
Per Capita Income

FAMILIES

Tatal Families

Average Family Si"e
Average Family Income

642, 704
5

417, 7:0

. �249,478
205, 595

65! 565

HGQS I NG

Median Home Value

Average Home Value
Median Monthly Rent
Averaqe Monthly Rent

k.. i, 909
7,0

41l6
4129

371

Fami 1 y F'apul at i on
Nanf afni 1 y Papul at.i an
Group Quart ers Papulati on



19B4 Estimate

579�774

372

UNITS AT ADDRESS:

Uni t

2 � 9 Units

10+ Unit..

Mnbi le Hame

NEI GHBQRHQQD MOB IL I TY

HQLISEMQI D MQVED I N:

Mast Recent Year

I ast 5 Year s

6 � 9 Years Ago
10 � 14 Years Agu
1 c'+ Years Ago

5&Cl �eCC3CI�fB1 C StatLls SCOI e

Pr i vate Sector Empl oyment

7. 1, 811
64.760

=4,40
7~, 105

96,69B
.97,348

100,14-

76, B.'

94,5 5

80. 9/

7. 2/

'. 8/

B. 1/



Table 44. Biloxi � Gulf port SNSA, NS

1?89

Projection
Change

80 to 84
1984

Estimate
2 980

L,ensue

225, 521

76,491
1 a." %8'7

2.8

, 475

7. 5%

9. 8/

7. 9/
� 1 . 6"!.

7. 5/

206 .."18

69,578

96�094
..8

2 -7

292,928
, 38<3

182, 694
2 ~ 9

5 23, 567

1 98'9

Pro3ection
1980 Cen~u~

Number Percent

2984

Eat imate

TQTAL

0

6

24

28

45

29. 1

38. 9
27 1

38. 1

~8   !

AB

373

Total Population
Total Hou<-eholds

Household Population
Average Household Si=e
Median Household Inc@me

POPULATION BY ABE

5
2.»

17
,I 4

44

64

FEMALE POPULATION BY AGE
0 � 5

6 � 13

14 � 27
28 -- 4

35 � 44

45 � 54

55 � 64

MALE PQPULAT I QN BY AGE
0 � 5

6 � 23

14 � 17

18 � 24

?5 34
~5 � 44

45 � 54

55 � 64

65 +

-Medi an Age Total Popul at i an
"Iedz an Aqe Adul t Popul at. x on

292�928
18, 694
25�80

807

i� �} 49
9 �846

20, *03
28,261
16,571

27,607

9 6

9,2:8
12, 46:.'

7, 183
13,460
14,875
10,434

~ma=

8, 505
10,243

96,292
9, 456

13, 02/
7, 624

16,689
14,971
20�269

8,9 6
8, 066

7, 364

1~39. 0'/

9. 7'/

23. 3/
7. 7 "/

15. 7/

15. 6/
10. 7"/

9. 5'/

8. 6/

9. 2!

2��, 0/

9. 7/

13. 0/

7 ~ 5/

14. 1/

15. 6/

10. 9/
9. 6/
B. 9/

10 ~ 7/

100. 0/

9. 8%

13 ~ 5/

17. 3%

15. 5/

1~3. 6/

9. 3/

B. 4%

7. 6/

.06. 318

9. 8/

12 ~ 5/
7 ~ 4%

14. 9/

/

21 ~ 8/
9. 0%

8 ~ 7/

9. 7/

202, 887

9. 7%

12. 4/

6. 7/

23. 5/

16. 3%

22. 0/

9. 1/
9. 0/

11 ..:"/

20 i�431
20. 0/

12. 7/

8. 2/
16. 2'/

16 ~ /
11. 6'/

B. 8%

8. 4/

w%>e rl 1

9. 9/

1 .3/

6. 8/

13. 4/

17. 2/

12. '9/

9 3/

8. 1/
10 ..;"/

1 1=, 491
9 PN/

12. 2%

6. /

11. 9/

17. 0/

2.3. 2/
9 ~ 6/
H. 3/

12. 1/

113,0 0
10. 1/

22. 4/

7. 4/
14. '9/

27. 2/
12. 7'/

9. 1/
7. 8'/

8 5/



5,511

79.5/ ~
IB. 4%

~. I/

191,918

15'5, 91
~5.036

3,49l

100.0/

79. 9%

18. 3%

I . 8/

06..:18

79. 6/

18. 4%

1. 9!

".. 8! 1. 8!I:. C1% ~+ tBpanl «h 1 . 9%

INCQVE
'7 4 a 9

4 9,999

f14,999

52~I 999

4 �999
999

074, 999

HCIIJBEHQLD
0

,, 500
'k I <.! ' !<�!< !

515, OOO

~~5 v O'J .!

'4 'i5,  ��0

e5O�<!<!O-

%75, OO<.! +

~ 0'/

5. 4%

1 i. 2/

4. 6!

I;. 0/
I j

. 0!

20. 7/

7. 5/
Ig

6, 170

11�9,:4

15 �634

7, 577

1,1.7
«~0

:6 ~ 8/

9. 8%

18. 9!
I'Q 4 7 I/

I. ' ~ 0%

5. ~%
1. 8'!

:7. 7/

17. 2%

7 ' 7/

.6/

1. "%.8/

Z. 7!

8. 7/

5. 6"/

B. <3%

4. 6/

~. 7/

.4/

18. 8!

5. 0/

:*. 9/

5. 4/.

651
7<!

044

24< !
P8«

.86

558

? !
I~,

t q

!

7. 7/.

8. 2/

4. 7/

9.5!

5, <391
5. 40:

~! 079
6, 2~:r

65�777 100. 0:!

9. 6/

I~. 1/7, 984

~ ~ 4'/.

14. 0/
I i. I "/7,. ".5

.8/

1. 9/

l,~. I/

1 . 7/

14. 9/

551
1, ='=-7

8, 592

I, 140
9, 791

374

TOTAL PQPULATIQN

Mhite

Hl acj:

Dther

I NDU ST I=,'Y:

Agr/Far/Fish/Min
Canstructian

Manu% act.uring:
Non dur ab 1 e

Durable

TI an spar tat 1 c!n
Cammuni cat i ans

klha 1 esa1 e Trade

Retai 1 Trade

Fin/ Ins/Real Est

E!us/Repair Berv
Perm/Ent/Rec Berv

Praf/Related Serv:

Heal th

Educat i anal

Qther

Publ i c Admin

Tatal

QCCUPAT I QN:

IRgr /Prak:
Ngr
PI af

Tech/Admi n/Gal es:

Tec:h

Ad<!! i n /C 1 er i ca 1

Bal es

Ger v 1 CC' e
Private Hausehald

Pl atec't i ve Sel v

Qthe! Ber v

Farm/Fare-t/Fi h

Pr ad/Cr a$ t /I ~ep a i r
Qper/Fabr/Labrs:

198<! Census

Numb er Pere.en t



!
, 65'

6. 4'/

5 ~ 6/

, ~ 499

65, 777
5 ~::l

i<�. 0/

12, 79;:" '?. i'!

4*. 7"!

3. 9/
4<! ..i/

65, 777

04

56. 746

84. 8'/

~ 8!

14. ~/

100.0/

65, 096
65<'3

l l, <!<'.! I

76. 7il7

.~7. 1/

17. 4!

6. /
1OO. 0'!

.i4. 0!

~~5i 6 ~
17. i'!

l..:. 4/

375

Mach Operator s
Trans/Mat Moving
Handlrs/Cleanrs!

Hei pr s/Labrs
Tat al Employed

EMPLOYMENT S!TATUS:

Labor Farce:

Armed Farces

Ci v Labat Far ce:

Emplayed
Unemplaved

Not in Labor Force

MEANS TRANSPORTATION TO WORI';:

Drive/Carpoai
Puhl i c Tr ans

Other
Tat <l.

TRAVEL T I ME TQ I	ORI
0 � 14 I"finutes

15 � 29 Minutes

,=0 � 59 Minutes

60 + Minutes

Tatal

EDUCAT1QN OF ADULTS OVER

YEARS GF SCHOOL COMPLETED".

l 1 Years

Year~

i~ � i5 Years

16 + Years

IRedi an Year s Comp1et ed

MARITAL STATUS

Mal e:

Si ncII e
Marr ied

Bepar ated
Widowed

Di varced
Total

Female:

Single
Mal ! led

Beparated
Widawed

Divorced

Total

=.9. 718

8, 050

l~, i BB
4,694

7 650

,:-4, 907
B~

17~1
1.>, '749

12. 4

41

1, 356
1, 8~5
4 �684

7:, 081

i4 4

41,. 98

1 �876
B. 748

5 �879
7:, "54

30. <?l

58. 1/

f.9l
2. 5'/

6. 5!

100. 0/

O. 0 "/

57. 2'/
. 6'I

12. I/
B. i'/

100. 0'/



5, 54 '.<
B. 4.

1 i, 97'~

1

7. 194

  ! 4 it/

 ! /

5f .4/
48. 6"/

1 0 ! ~ 0/

:9. 404

7 5�

43, ~31

Bi. 4/

15. /
,', ~ 4/

1 <'> ! . 0/

45. 6/"3, 37

1 �990
1 1 c!~I

0. 5/

17. 9/

B. 3"/13,.'.03

7.4.'4, 690

.». 7!

f. 1'/

='- 1 . OY.

:9. 4"/

13. 5/

~f.0/

i C! 0. 0/

~ 4f 'Z

iB,
ii,

19,
6Z.

645
75~

649

~BQ

t 1 6. 66=--'

%5! Bf 2

48. ~81

3.4

118, 619

164, 564
17. f 0

J.V$ ~~4

5.=6, 1 0

441, 107
%157

f f6f

3 76

WQIih:: INS HQTHERS:

WIi th Chl 1 d<" en undev 6

Wi th Chi 1dren 6 � f 7

Bubtotal
Nan-Working Nother.

Tatal

FAIAILY HQUBEHQLDB:

d C pl
F::mal e House»hal der

Mal e Ha as hal der

Tot al

HQUBEHQLDB WITH:

Childr n Under 13

Persons 6S ancf Qver

Hausehalder 65 and �ver

Married C uple
With Children

I Iar r:<. ed Co . p 1 e
L-Iz thaut Chx 1 dr en

Fe<na1 e Hou - eh o 1 de<'

With Children

Female Ha  seholder

Wi t.haut CI <x 1 dr en

Mal Householder

With Chiidr n

Mal e I-fousehal der

Wi thout Chi 1 dr en

Nan-Families

PERSGNS PER HGUSEHQLD:

1 Person

Persons

Per sons

4+ Per sans

Total Households

Average Househal d Income
Per Cap i ta Income

FAI'I IL I EB

Total Fami 1 ' es

Av< rage Family Size
Average Family Incame

Fa<  l 1 y Population
Non 5 a«<i 1 y Papul at i an
Braup Quarters Populatian

HQUS I lilB

I~edi an Hame Val ue

Average» I-Iome Value
Medi an Nant hl y Rent,
Aver ag e 11on t hl y Ren t

997

14 37~ -5 5/



i'PH4 Estimat.e

4w

4i, iB5

377

UNI TS WT ADDRESS".

Uni t

Units

i'!+ Uni Cs

Mobi I e Home

NEIl-VeDRHOGD Mor~ILI TY

HGUBEHClt D MOVED IN:

Most Recent Year

Last 5 Years

6 � 9 Year s Ago
iO � i4 Years Ago
i5+ Yeal s Ago

Socioeconomic St,atu Score

Private Sector Employment.

~6, i94
6, 049

4,S 9

iO, .«io
56 ~

7, 764
6, 54f3
6,75

77. 4 "f.

8.. /

7. 6!

6. 7/



Table 4B. George County, NS

1989

Pl o]CCt' C I.
'/ Change
8<! to H4

1980

Cel i =c G

1984

Ec~t i Ir ate

18,
QP0

18, 1<.�
r !

5"! 4,? 78

15�' 97
4, 8?8

181

1
41=., 61.:

16.

B.

11.

H.

To t.al Popul a t i on
Total Hou'~chal d s
H�Uw : I !c31 d F opu1 a c:L cln
AVerage HoL. ~chal d Hi =e
Median Household Inc:ome

 = /~ J  ~
'7 I/

.:. 1

%1795

1 984
E~-tx ma te

T'DT Al

0

6

14

18
Wl

J
45

J.3
6J +

H. -6<.!

10. J/

7 ~ 1 "/

Q W, C'
Al I= I='QPULAT ION BY AHF

1.~
1 '7

.~4

J4

64
+

6

18 1 . /

1:. 9/
1 . ~ 6/

8 ~ '9/

8. J%
12. 0/

4 

E PGPUL.AT I GN BY A�E

I

17

44

J4

64
+

8.4
4<! ..=

I"ledi an Age Total Popul at i on
Medi  ~n Age Adul t Popul at i on

7. 9

4 �I, 4
7.6

40. 9

378

I'! AL
<!

6

14

18

c. a

~' J

4J

65

FGPULATlGN BY AGE

J
1.':

17

64

1980

Nul!!b er

i.J, 97
1, /�?

1, =?J

1, 6BH
2, 1?.

1, 819
1 ..:82

1, 24
1, J98

7, 701
8 '

1, 166
619

847

1.109

904

676

680
878

7, J96
885

1, 247

6 J j

841

1, <.�4
915

706
P. 6

7  ..!

C nous
Pel  : en 't

1 !rr <!/
$ 'I '"/

15. 8%
8 ', "/

1 1 ~ 0/
14. '-'/

1 1 . 9/

9. 0/

H.l/

1<!. 4/

1<!<!. 0/

1<.!. 7'.:

I J. 1%
8.   3'/

1 l. 0/

14, 4/

1 l. 7/
B. 8"/

8. 8/
11 ~ 4/

10 !. 0/

1 l. 7/

16. 4/

8 ~ 6/

11. 1/
14. 0'/

1 .0/

9

7. 4/

9. J%

16, I.;1
1 1 ~ r!/

l4. 8/

7. 4%

.6%
1 '. 9'i

1-. 6/

9. 0%
H. 1 "/

1 ..!. 6/

8, 191

1 i. 4%
1 J. 4'/

7. 7/

1:". 1/
. 9'/

1=. 6/
g w7

7 7I/

9. 1%

1989

Pl OjVC:tion
G

1 '/

1.' ~ 7/

7. 1/
1-. ' "/

r ! "/

1 .J/

7 ~ J%

10. 7/

l. !. 7/
1.-. 1'/

6. 9/
1 1 . 8'/

14. 8'/

.7/

9. 9%
7. ~~/

1 .6/

8, 997
1 l. 6/

14. 4/
7 'i,~

1:.8/

15.

10. 1/

7 ~ J/

H. H/



15,: 97
1, 808

1, 457

1 ! } I}/

90 ..',/

9. 5'/

~ /

16, 551
91.  .!'!

B. 8/
~ I/~ M ~

Spani .h ~ 6/ . 6/ . 6'!

HQLISEHQLD
f !

7. 500
410,  !I! !

'4l 5, 0 ! !
'5 . 5 ,   !  !  !

+ '5, '000

$5 .!, 0i.! !
4/5, 000 +

I NCCINE

~ 7.499

9, 999

ki4,999

'4:4�999

$49,999

'474, 999

1, 48.�;

750

I., 465
4 "p,r

200
1

g0. 6!

B. 1/

15. 5!

-' /.'in .',!

C QN 4 ~

14. 5"/

r/
7,. /11.,/

. 5.6/

6. 7/

1. 4/

l.f/

- 4.9/
'i  ! ~   ! /9. 8"/

4 ~ 1/

7 /

14. 0/

.1!

~~67

510

7. '/ ~

9. 9!

8 ..:.!.'

18. 1/

4. 4/

4. 1/
..  .!/

16. 4/
7 92/

. 8!

1. 8/

4.6

9:6
nn6

1 I"!

1 ~:.I

84"'.

1 4'5

9

~60

375

fiH

5,1 7

7. 0/

7. ~!
,P N/

4.6/
1 �! .!, 0'/ ~

310

446

6. 0/

B. 7/

20 !

561

414

~. 9/

10. 9/
8. 1 "/

. 1'/

~ 7'/

6. 8"/

4. 4/
19. ~'/

5

M7
=i 49

992

379

TDTAL PQI='LILAT I DN

@hi te

E<l ac !'.

Other

rNDIJSTI-V:

AcIr/For/Fi«h/I"Iin
Con".~truct i on

I Ial !L� actuI I ng
Nondur able

Dul able

Tvanspor tati on
Com !!uni cati on«~

f Ihol eaal e Tr ade

Retai 1 Tr ade

Fir!/lne/Real Eet

E L e / Rep a!, I" Se! Y
Pc r ~ /'En t /Fiec Ser v

Pr oS /Re l at ed Ser v".

Health

Educational

Qther

Public Admin

Total

QCCUPI-"! T IQK:

Pigr /Pro%:
Mgr
Pro%

Tech! Admi n/Sa 1 es:

Tech

Admin/Cler ical

Sal ee

Ber vice:

F'rivate Household

Protecti re Serv
Other Ser v

Far I!/Forest/Fish

PI od/Ct att!Repai!

198< > C'en  s

Iilumber F'ercent



778 l 5. 2 "/

46' 9. 0/

6. 7'/

1 Ci0. 0/

. 46

5, 127

5, l27
~P85

5, <37<>

48. 4!

~~. 6/
47. 8 "/

4, 64.
49

1

4�94~

45. 9!

7. 8/

9. 9/

6. 5!

380

Oper/Fabr/Labrs:
Mach Operators
Trans/Mat Moving
Handlr s/Cl eanr s/

Helprs/Labrs
Total Employed

EMPLOYMENT STATUS:

Labor Force:

Armed Forces

Civ Labor Force:

Employed
Unemployed

I'lot in Labor Force

MEANS TRAI'lBPOR TAT 1 ON TQ IAGRI::'.:
Dr.ive!Carpoo1
Public Tr ans

Other

To ta1.

TRAVEL TIME TD NOR!P"

0 � l4 Minutes

l5 � 29 Minutes

~C! � 59 Minutes

6U + M3. nut es

Tot.a 1

EDUCATTOIM GF ADULTS OVER

Year s

Years

l. � l5 Year' s

l6 + Years

Medi an Years Comp 1 eted

MAR1TAL STATUS

Mal e."

Single
Mal rl ed

Separat d
~' 1 "'~'FF'd

Di.orred

Total

Fema 1 e".

Si neil e.
I"larr i ed

Sepal Steel
widowed

Divorced

Total

l, 4l0
l,27'

79 l

l, ~Bl
4, 854

77'

3, lOB

816
5 ~P4

1 ". l

l.;:1
-, *87

56
l4?

20

5, .'17

845

~~ �695
77

69

51

5 ~ v6 ~P

9. 0/
P6P 2/

l6. 3/

28. 5/

100. 0!

2m. 2/
69 ~ P/

l. l/

2. 7/.
P QP/

1 CIO. 0/.

l5P 2/

66. 4/
l. 4/

l 2. 5'/

4 ~ 5 "/

1 00. 0' /.



MOf~k I l>IG MQTHF I~S:

Wi th Ch:i 1 dr en ur!der 6

Mi t.h Lhi 1 dr en 6 � l 7

Subtotal

Nan-Wor I;inq Mathers
Tot. a 1

4 �

6lO
i,  	7
f,:"p4

-., 4i i

FAMILY I-ICIUSEI-tQLDS:

Mal I i ed LQL!p 1 e
Female Hou..chal dc r

Male Househalder

Total

58/

.«8 i

88

4 �056

HC!USEHGLDS WITH:

Lhildren LInder i8

Persans 65 and Dvev

Hausehalder 65 and Over

Narvied Couple
With Chi1dren

Married I:auple
Without Lhildren

Female Hausehalder

With Children

Female Householder

Withe!ut Lhildren

Male Hausehalder

With Childr en

Male Householder

Without Children

Man-Fa !!ilies

2. 486

I, i 57

i � ! ! !

, l41

l. 45~

77
78'7

PFRSCINS PI=R HQUSElf8LD:
Per" san

Persons

Persons
4+ Persons

Total Households

749

8'!! 6

i, 85 !
4,8 8

$15, 4 �
$4�899

Average Household Inc:ome
Per Capita Income

FAMILIES

Tc!tal Families

Average Family Si=e
Ave  age F a T	 1 y I! !came

14,.-80
8 ! l

li6

HD LIB I 108

Median Hame Value

Avc r age Hame Value
Medi an I"Iont.hl y Rent.
Aver age Mant h 1 y Rer! t

$27. 7:" l

$~1, 87l

$ !! 'P

381

Fami 1 y Popul at i an
Non% ami 1 y I='opul at i on
8roup Quar-ter s Papulatian



84. /

4. «/
.1/

11. 5/

4, Bl 1

244

5

657

1984 Estimate

382

UNITS AT ADDRESS:

1 Unit

2 � 9 Uni ts

10~ Uni ts

Nubile Hume

NEIGWBGRHGOD MOB ILITY
WCIUSEHQLD I"IGVED IN:

Must Recent Year

Last 5 Years

9 Year s Acju
lO � 14 Year AcIu
1S+ Years Agu

Sucioecunumic Status Scure
Frivat.e Sectur Empluyrnent

~46

1, 582
697

479

461
w7

', 046



Table 4C. Hancock County, NS

J. 980

Cenau:>

/~ Change
BO ta 84

1989

F'rajectian
1984

Estimate

r4! <j,.
'

84<

'', 541

~ 8
g +?r! / p? ?

16. 6/
. <j �1 "/

5.~7

18

O46

.9
?47

8�
,I4

28! 607

28! 1 1*

%17! '	8

16. 9'j

.5/
.!<j. 7/

1980 Cenzus

Number Percent.

1989

F'  a ~ ect. 1 Gn
1984

E.st 7. m8te

1 .r

5.'7

PO

595
~!9r?

7OO

6,-,<j

BB

9

12

6
1 .

5
?

9

8
J J

T~

.5/

.O/

.2/

.4/
4 J

~ 8!

.8/

.7/

TQTAI

O

6
1 iI-

18
! e'

N5

5M

6O7
. 4'/

.7/

~ 1 "/

. 4!
. 8"/

. 4'/

. 1!.

. 7'/

1OO.  j/

9. 1/

14.4/
9 1'/

1 O. 6'!

1:. 4/.
11. <!'/.

1 v. 0/
J,O. 7 "/

11. 7'/

,4 ~

!

!

A

7

J~
1 .'.

11

9

1 !

Medi ~>n Age Tatal Papul at i an
I"ledi sn Age Adul t, Papul at i an

.«    ~ 8

41. 8

'i  ! �

4:5. B

, i j ~ 4
4?�4

~4 ! <j.'! ?1  O.  j/P4 5'z j 28! 6O7

383

Total Population
Total Hauaehalde

Hau -ehold Papul ation
Aver<aqe Household Si=e

11edi, an Haueeha 1 d Incame

F'QPULAT I DN BY AGE
I

i~

17

44
c 4

64

FEMALE F'GPULATIQN BY ABE
  I

6

J.4 � J.7

18 � 24
.5

44
45 � 54

55 � 64

65 +

HALE PQPULAT I GN BY AGE
0 � 5

6 � 1.

14 � 17

18 � 4
~ 4.

. � 44

45 � 54

55 � 64

65

TOTAL PQPIjLAT IQN

12! "Ol
1, O79
1 . 674

974

1, 665
1! a72

1! 57'

1 �144
1, 86.'
1, "56

..na

1�6.7
1, ' 8
1! 217
1, 268
1 'l l

1<j j. O"/

B. 8:!
1:. 7"/

EI. O!

f,<j, 4/

1 .6/
11. "/

10. 1/

11. 2/

12. 9/
1<j<j. O/

9. '/

15.1/

1O. '/

1 O. 7!
w/

1 O. 8 "/

9. 9/
1  j ~,'i/

10.6/

14�' 9.

9. "/

J, .:"/.
6. 8'/

11. 9/

l,~. 6/
12. 1 "/

9. 6/

l j. 4X

1.4. 2/
14, .'~14

9 ~ 6/

1,;. 1/.

7. 9/
14 "/

1 r. 2/
11. */

9 ~:./
9. 7'j

1 1 . 2/

17.  j86
PQ N/

11.7/

5. 9/
11. 4"/

14. 6!

1 .4/
1O. O/

9. 0"!

15. 7/

16! 946
9. 8/

12. 5'j

6. 5/
1.'.4 j

16. 1/

.1/

9. 6/

B. 5/
1 1. 8'j



91. 4/

7. 6/
1.0'/. ~

4!hi te

Black

Other

89. /

9. 9/
.9/

90. 3/
8. 8'/

.9/

1, 892
:, 435

210

Spanish 1. 8/1. 7/

INCOME

'.6 7, 499

9, 999

%14. 999

%24, 999

$34, 999
%49.999

%74,999

HOUSEHO

7, 5A<g
510. 000

415, 00<>

+ '5,000
4. 5, 000

%50 �000

+7~, 000

2 1 ~ 6 "/

7. 5'/

29. 0/.
15. 6'/

7. 9/
8/~ ' ' I ~

8 ~ 2/

9. 7/
18. 6'/

23. 8/
1 l. 5'/

5. 4/

l. 5/

1. 2!

2, 305

796

1,518
1 �949

940

440
1.6

101

15. 5%

5. 4/

l0. 2/

24. 8/

5. l/

11.*!
4. 0"/

. 4"/

3. 6/

12. 8/

295

1,042

5.5/

9. 0/

6., /
4. 1'/

..0/

15. */

3. 8/

5. 8/
3. ~l/

445

734
c'08

P~ 4

245

1, 272
311

474

5. /

9.1/

4.6/
8.7/

421

738

371

705

8,137 1 0<.! ~ A/

10. 6/

12.0/

861
97 '

~ 4/
12. 9"/

9. 7/

273

049

792

.5/

1 ~ 4/

ii.i/

2. 1/
18../

43

114

904

170

1, 478

384

INDLISTRY:

Agr /For/Fish/Min
Construct i an

Manufacturing."
Nondurable

Durab 1 e

Transportation
Communications

Whale ale Trade

Retail Trade
Fin/Ins/Real Est

Bus/Repair Serv
Pers/Ent/Rec Serv
Prof'/Related Serv:

Heal th

Educational

Other

Pub 1 i c Admi n

Total

OCCLIPAT I GN:

Mgr /Prof;
Mgr
Prak

Tech/Admin/Sales:

Tech

Admi.n/Cleriral

Sal es

Service:
Privat<» Household

Pl otect1 ve Se< v

Other Serv

Farm/Farest/ Fi sh

Prod/Craft/Repair
Oper/Fadr/Labr

1980 Census

Number Per cent



577 T.f/
O'l7 6. 1'/

Mach Operator
Trans/Nat Moving
Hand 1 r s! Cl eanr s/

Hei pr s/t abrs
Total Emp 1 ayed

406 5. 0'/

B. 1.� 100. 0/

EMPLQYNENT STATUS:

Labor FDI ce

Armed Force.s

Civ Labar Farce:

Employed
Unemp1 oved

Not in Labor Force

.6/

B f .. 1

715

B. 7.:;i

46. 0'/

4. 0'/

47 '/

p "/

f.0/

8» 1!

7, .;0<:,'
78

651

B. I.?:= B

TRA'!EL TINE TQ WORK:

0 � 14 Minutes

1 5 � .9 Ni nut es

~0 � 59 Ml I lutes

60 + I"linutcs

Total

EDULATIQN QF ADULTS QVER

YEARS QF SCHQQL CQIIPLETED:
0 � 1 1 Years

YeaI

Years

16 + Years

Median Years Completed

4r?z

f »~»
2, 65?'

1 45

7�764

.: l. /
17. "?/

~4 ..="i

17. /

1 00. 0!

41. 4/
'4. 5/

1 3 ~ ?/

10. B/

5, 775

4�817
1,64,:

f »?

f ? ?

NAR I TAL STATLIB

Mal e:

Slngl e
Marr ied

Separat.ed
Widowed

Di var ced

Tc>t a 1

27. 8/
Q»/

f. 5/

».> ~ ~» /»
4. 6'/

1 Ij0. 0/

2,512

5, *71

131
"95

41 "I.

'?I,0"

Female:

Single
Nal I l ecl

Separated
Widav>ed

Dl vol ced

Total

17. 6/

6f ..";?/
1.9'/

1 'Y k»/

5. 9/
100.0!

1,616

5, 629
177

1, IV
541

9, "0:?

385

MEANS TRANSF'QRTATTQN TQ WQRI":::

DI ive/Cal' pool
Public Trans

Qther

Tot ci1



WOR>'; IN' MOTHERS-

With Children under 6

With Children 6 � 17

Subtotal

Non-War I;ing Mothers
Total

"!

. 8.6/

41. 9/

58. 1!

100. 0/

444

952

1,396
1,9 '7

FAMILY HOUSEHOLDS:

Marr ied Couple
Female Mausehalder

Male Householder

Tat al

5 4.5

755

6,410

84. 6!

11. 8!

~. 6!

100 ~ 0/

MOUSEHOI DS WITH:

Lhildren Under 18

Persons 65 and Over

Hausehalder 65 and Over

Married Couple
With Children

Married Couple
Wi thout Chi 1 dr en

Fema l e Hauseho1 der

With Children

Female Hausehalder

Without Children n

Male Householder

With Children

Male Hauseholder

Without Chi ldren

Nof1 Fermi 1 1 es

44. 0!
6. '/

~, 598
.,140
1 �889

:. 4/

, 68' 32. 8/

47< > 5. 7!.

:87 . 5!

. 9 "/7w

' ~ 0/

21. 6/

16

1, 764

PERSONS PER HOUSEHOLD:

1 Person

Per san

Persans

4+ Persans

Total Househalds

19. 8/
..0. 8!

17. ~/

2. 1/

100 ' 0/

621

518

182

017, 008
'k~ r 787

Average Household Income
Per Capita Income

FAMILIES

Tatal Fami 1 i es

Average Fami 1 y Si =e
Averag~ Family Income

6,410
Z. 4

418, 056

22, 061
1, 985

491

HGUS I NB

Median Home Value

Average Hame Value
Median Monthly Rent
Average Monthly Rent,

S,'.', 609
040, 4.'5

%148

41~1

386

Fami ly Papulatian
Nan f ami 1 y Pap ul at i an
Group Quarters Population



84. C~/

4. 9X
4. 4/
6. 7'j

9, 763
567
512

778

1984 Estimate

387

UN I 78 A7 ADDRESS:
1 Unit

2 � 9 Units

lO+ Unit-

Mobile Home

NE I GHBQRHOOD MGB IL I TY
HGUSEHGLD MGVED IN."

Most Recent Year

Last 5 Yea~~

6 � 9 Year Ago
10 � 14 Years Ago
15+ Years Ago

Socioeconomic Stat~s Score
Private Sector Employment

989

Z.:76

1, 049
1, Cjl,;

611

U5
",909



Table 4D. Harrison County, MS

f980

Census

1984

Estimate

/ Change
HO ta 84

f989

Projection

Total Population
Total Households

Household Population
Average Household Bi=.e
Median Household Income

157, 665

52, "02
l48, 599

'?

%i.~, 61 4

167�5 '8

56, 5 f.5

158, 47 .

+17, 04

6. Z%

8 e

f80.697

61,169
171,6.:1

8

, 515

6. 6/
� 1.4/

7. 1 "/

1984

Est~mate
1980 Cen us

Number Percent

1989

Projection

167, 5.~8

10, 0/

l .5/

7 ~ 5/

15. 1/
16. H"/

1 l. 8%

B. 9/

8. 4/

9. 0%

180, 697

10. 0/
12. '/

6. 9!

l.' ~ 7/
7

1 .1/

9.

PQPLILAT ION BY AGE

5
l.-

17

64

100. 0/

9. 9%

.1/
7. 5"/

16. 5/

16. 0/

10. 7/

9. 4/

B. ~%
8 ~ 7/

157.

15,
?0

11.
'5,

Q K'

16,
14.

l~r

665
~7~

6?1

965
nnH

917
8:9

0 8

671

TOTAL

0

18

25

~5

45
K' C 7. 9/~

9. 5/.

89, 950

9. B/
FEI1ALE PQPUI AT I QN BY AGE

0 � 5
6 � 1'

14 � 17
18 � '4

s

~5
45 � 54

55 � 64

65 +

MALE PQPLILATIDN BY AGE
0 � 5

6 � f~

14 � 17

18

44
4I

55 � 64

65 +

1' ~ .-./
I ill/

1". 0/
1 7 Z/

1 ~.4%

9 ~ 6/

H. "/
11.. /

90,

10

7

17
i..

~ 1/

/

8/
~ r >'/

. 7%

~ 8%

H.H
'-H. 4

Vedi an Age Tatal Papul at i an
Medi an Age Adul t Popul at i an

~6. 7

.>7. 1

180, 697167, 5~8157,665 100. 0%

388

TOTAL PDPULAT ION

78,5 "8
7.71 '

10. 1 r5

5, H46
11, 44
12,548

8, 581
7. 5'-5

6,674
H. 064

/9. 1 7

7, 867
10, 486

5, 981
14! 5
12, *BO

H, ~36
7�' 94
6. ':-54

5, 607

100. 0%

9. 8/

1~.9/

7. 4%

14. 6/
16. O/

10. 9/.

9 ~ 6/

B. 5/

10.. /

100. 0/

9. 9i
f p p1/

7. 6"/

1 a. 4%

16. 0/

10. 5/

9../

B. 0%
7. 1 "/

8,., 459

9. 8/

1

6 7/

f '.6/

16. 9/

.1/

9. 1/

8. 7/

10. 7/

84 �079

f=.6/
B.. /

16. 5'/

16. 7/

11. 6%

H. /%

H. 1/

7. 4/



lAhi te

Bl acl;

OCher

124, O. 6
~0.406

78. 7 "/

19. ''/

2. 0'/

78. 0/

l9. 9/

2» 4 /r

77. ''/

20 ~ '!

2. 4!

1. 9'/Bpaniah 1. 9"/ 1 . 9/

!NCQME

7,499

9, 9'99

414, 999
524. 999

0::4, 999

449. 999

474, 999

HQLJB EH Q

0

7, 500

410,000
%f5.000
0' 5, 000

4,;5, 00< >

$50, 000

%75, 000

i~, 780
5, 1:9
9, 877

1:, 909
6, 266
2, 750

977

414

20. 4/

7. 6/

15. 7/

27. ~/
17. 4'/

7 ~ 7/

2 ~ 7/

1. 1/

26. 4r.'

9. 8/

19. 0/

24. 8/

1 .0/

5. ~/

1 . 9/

. 8!

14. 8/
4 j'

1 l. 5/
24 ~ 4'/

4. I/

4 ~ 7/

1. 9/.

8.0

900

068
86 'i

698

928
0 .<!

195

5. 2'/

7. /

4. 4/

~. 8/
3. 4 "/

19. 7/

5. 4!

3. 7/

10,

8. ~~'/

7 ~ 7/
4 ~ 8'/

9. 8/

100. 0/

f f

197

606

&03

309

4,

5,
54,

9. 7'r.'

12. t'/
5, 290

568

~. 4/

14. '/
11. 7"/

1, 8*1

7, 787
6. ~27

.8/
. ~ 0/

i i. 5'/

1 . ~'/

14. 4'/

461

1! 07.
7,. 45

698

7. 847

389

INDUSTRY:

Agr/For/Fi mh/Min
Can tructian

Manuf acturinq:
Non dur ab I e

Dur ab I e

Transportation
Communication+

Mholeaale lrade

Retai I Trade

Fin/In /Real Est

&us/Repai r Ber v
Per@/Ent/Rec Ber v

Prof! Rel ated Berv."

Heal th

Educati anal

Other

Publ l c Admi n

Total

QCCLJRAT ION

Mgr/Pr of:
Mgr
Prof

Tech! Admi n /8 a I e.�:

Tech

Admen/Clerical

Baler

Bervice:

Private Household

Pr atective Ber v

Other Ber v

Farm/Forest/Fi eh

Prod/Craf t/Repair
Oper /Fabr! Labr s:

1980 Centaur

Number Percent,



Mach Qper atur-s
Trans/Mat Moving
Handlr-s/Cleanrs/

Helprs/I abrs
Total Employed

«, «16

:, 818

6. 1/

5. /

, 919

54, ~«09
5. 4/

100.0/

EMPLOYMENT BTATUB:

Labor For ce:

Armed Force. >

Cl v Lab ol Fol ce:

Employed
Unemployed

Not i.n Labor Force

j 0 ~ 911 2. 681

54,. 09
4, 4.".*

44, 567

46 ~ 8/

~. 8/
, 8.4/

8.«. 8/
. 9'/.

f5. 4/

100�0/

54,819
557

10,070
65,446

TRAVEL T I ME TQ WQRI",.'

MinUt s

15 � 29 Minutes

. 0 � 59 MinUtes

60 + MinUtes

Total

EDUCAT I QN QF ADULTS OVER

YEARS QF SCHOOL CQMPLETED:
0 � 11 Years.

1' Years

1;« � 15 Year s

}6 + Years

Median Years Completed

5,99:
25, 9 .'-~

9, 940

2, 888
64,74~

40. 1'/

40. 0/

f5 ~ 4/

4. 5/

100. 0/

4/MC ~
. 5 ~ 9'/

17.9/

1.. 9/

7, 000
i0q 031

14,98 ~
1 1, 648

12. 4

MARITAL STATUS

Male:

Single
Marri ed

Separated
Widowed
Di vor ced

Total

:"1. 4/
57. 4'/

2. 0/
2. 4'/

6. 9/
1 00. 0'/

18, 6~9
100

1,165

4, 098
59,4

Fema 1 e ."

S3, fig 1 e
Married

Sepal ated
Widowed

Divorced

Tota1

1', 0.:4

1, 640
6, 977
5,157

59 - 4"'

20

56

8

100

�, i"/
5/

~ 8 "/

. 8'/

.7/

~ 0/

390

MEANS TRANSPORTATION TQ WQRI',:
Drive/Carpoo1
Pciblic Tr ans

Other

Total



WQRI-: I NB I'IQTHERS."

With Children under

With Children 6 � 17

Subtotal

Nan-Working Bothers
Total

21. 6/

: 1 . 5'!

5:3. 1/

46. 9/
10<.!.  .!/

4, 870
7, 09.5

f. 1 �96. i
lO. 547
2 .,510

FAMILY HQUBEHQLDS:

Married Cauple
Female Hausehalder-

Nale Hausehalder

Total

80. 7/

16. 0/

100. 0/

~1. 927

6�317
l ~ ''ZV

~9. 564

HGUSFHGLDS W I TH:

Chi 1 dren Under 18

Per sar! s 65 an d Qver

Householder 65 and Qve!"

Married Couple
Wit,h Chil dr.en

Mar ried Couple
Wi thout Chi 1dren

Female Hauseha 1 der

Wi th Chi 1 dren

Female Householder

Without Children

Male Householder

With Lhildren

Hale Householder

Wi thaut Chi I dr en

Non--Fami 1 i es

45. 7/
19. '/.

16. 9'/

2 '.87:;

1 O, C!95
8,817

Z~i �9'/17 �651

14,595 28. 0/

4, Oa4 7. 7"/

1, 9 �

590 1. 1'/

79 'i

12,5~ .

1. 5"/

24. 1'/

PERSQNS PER HQUBEHGLD:

Person

2 Persons

Per.sans

4+ Persons

Total Hausehalds

1 1, 159

9 �76/
16, Ol.~

f 16, 674

%5! 857
Average Hou chal d Income
Per Cap i t.a Income

FAN IL IES

Tatal Families

AvcragE Family Size
Average Family Incame

i.4

0 18, 777

1:.4, 095
14, 504

9, 066

HGUS1NS

IRedi an Home Val ue

Average Hame Value
Median Monthly Rent
Average Monthly Rent

4:7.141

%41,848

4159

416 '

391

Fami 1 y Popul at i an
Nanfamily Population
Group Quarters Populatian



Ubl 1 ! B AT ADDREBH:

Uni t

9 Unit'

1  !+ Un 1 t. 5

Nab i 1 e kame

4.. 573
C' PW !

4 97.'i

:~,7 �

7-

9.. /
B. E!'/

1984 Estimate

1 !".'

~.  !

,    !

~{!9
B g c.

 ! S '

392

NEIL I-IE LII '!-IC!C1D I"IQB I L 1TY

kQLIBEHQLD NQVED Ild:

Na~t Recent Year

L.a-t 5 Year ~

9 Year -. Ag a
1 ! � 14 Year- Aga
15+ Yea  ~~ Aga

Bacx aecailamLc Btat  $ Beat e
PrivaLe Bectar Emplayment



Table 4E. Jackson County, MS

1 98<.!

Census
! Change
BO to 84

1984

Estimate

1989

Prospect,1on

144. 991

47, 61

j,4' ! 5'8

s' 8,549

118! 015
37! 589

116! 560
~ 1

417

j.'.9! 581
4 , fil

1 8, 128
'i, <!

971

9. 8!

. <!j;

9. 9%
� l. 8!

1980 Cen u.

Number Per cent

1984

Est>mate

1,989

Prospection

118,015
12! 72,!
18,  i7<!
10, 082
15!
19! 4.8
14, 770
11,452

8, 704
7, 447

1,29, 581
10. 7/

14. 1%

7.4/
13. 5'/

16../

1~. 4/

9. 6%

8. 0/

7. 1/

144! 991
10. 6/

l~.

6. 7%
12. ''/;

j.6. 7!

14. 0!

10. 4!

7. 9%

8. 1!

1OO.O/

10. Bl
I/

8. 5/
1,3. 0'/

16. 5/
1 .5'i

9. 7/

7. 4/

6. 3%

TGTAl

0

6

18

35

45
C I

65 +

Medi ~n Age Total Population
Median Age Adu! t Popul ation

29. 0

.39. 0

27 ~ 6
.38. 0

393

Tot al Population
Total Households

Hau..ehold Papuiatian
Average Household Si=e
Median Hou ehold Income

PLIPULArlON BV ABE

5

13

17
�

w4
44

FEMALE PQPULATlGN BY AGE

0

6

14 � 17
18 � 24
e e'

35 � 44

45
55 � 64

65 +

MALE PCIPULATIQN BY AGE
0 � 5

6

17
18 � 24

25 � 34

i5

45 � 54

55 � 64

58, 937

6, l,3
8, 841
4 9~-

7,5~9
9, 669
7,4 4
5, 601
4, 461
4,254

59�78
6, 510
'9, 2:9

5, 157
7, BOO
9, 7'59
7! .3 .6
5�851

! 19&

100. 0'/

10. 5%

j,5. 0/

B. 4!
12. 8/

16 ~ 4/
1 '.6/

9. 5/
7. 6/
7. '/.

100. 0/

11. 0!

15. 6/

B. 7!

13. 2!

16. 5/

12 ~ 4/

9. 9!

7. 2!
5. 4/

10. 5!

1:" ~ 8/

7. 1%
1 Z.O'l

16.~%
f.3. 5/

9. 5/
8. j.'/

B. 1/

64, 658

1 1 ~ 0/

14. 4!
7. 6%

13. 9!

16. 4%

13. 3%
'9 ~ 6/

7. 8%

6. 1/

72! 875
10 ..'/

1.3. 0/

6. 4!
11. 8'i

16 ~ 6/
14. 1/
10. 5/

7 ~ 9/
9 ..:!%

7, 11 .
10. 9"!
1-3. 6'!

6. 9!

12. 9/
16. '?!

14. 0%

10. ';I

7. 9/

6. 9/



118! 015
94. 710

22! 119
l, 186

1 '? 58 I
79. 9"/

19. 0 "/.

l. 1/

100. 0/

80.. /

18» 1/

1.  }/

144! 991
79. -/

19. 6'/
'/

1! 487 ~ »'- f»Spani sh

H GLiSEHQLD I IVC..HE

7, 499

%14! 999
0 '4, 999
'k.' 4! 999
%49!999
'.574! 999

14. <.}/
5 1»/»

.I » ' I»

27.1/

6. 4/

11. 2/

. 8"!.

7, l.:5

! 619

ll�79
6! 4'i''

! 55~
7~8

l86

19,  }/

7. 0/
~ 6 "i

.> 1. V'/

17. 1/
6 ~ 8'/

.  >/

9. 5/

~ 4/

8. 1/

18»9/

B. 7/
3»/

6. 6/

1. 8/

 �3

'4» . 5<}0

't} 1 < } !  .3 .}  }
4 15. <.}<.}<"}

},  .}  }< }

 J  }0

%5 .3 �  3  3  }
< i! 3 j » DJ»

:. 0"/

7. 7/

8. 5/
5. 4'/

2. 6"/

-, 880

1, 1,565
1. 05

906

1,190
7, 64..
1, 751
1, 454
1 �806

2. 6/

16. 8/

.8/

v+ 2/

4.  }/

*. 1/

6. 9/

5. 1/
»»I»3»»!l»

100. 0/

' �78*
5�147
1,4.7

-., 416
45�01

9. <.}/

11.6/
4, 125
5, 80

~~. 7/

14. 1r'.

8. 9/

1! 686

4

.6/
1. 6/
9 ~ ~'/

71
/C' g

4

689
9�5 .0

1 ~ J/
9'/

394

TClTAL l=DPLlLATraN

White

Bl, act

Clth er

rNOU.~R .

Agr/For /Fish/Kin
Construction

Manufacturing:
Non durab 1 e

Dur abl e

Tran spar ta C i on
Co<n<nur}i cat. i on s
Whol e! ale T<-ade

Retal 1 1   ade
1=in/Ins/Real Est

Bus/Repair Berv
Per. /Ent/Rec Gerv
Pro%/Related Serv:

Heal th

Educational

Other

Public Admin

Tot,al

GCCUF'AT I ON:

Ngr /Prot:
11qr
F'r oF

Te<:h! Admxn /8a 1 es:

Tech

Ad<ni n/Cl er i cal

Gal es

Se<' v1 ce

Pri vate Househol d
Protec tive Gerv

Gther derv

Far n/Forest/Fish

Prod/Cr a-ft/Repair

198 .} Census

Number F'ercent



Oper/Fabr/Labrs:
Mach Operators
Trans/Mat Moving
Handlrs/Clean> s/

Hel p! s/I abl
Tot ar Emp l oyed

4, .54
f., 766

9.: 'i

~. 9/

45.60i

5. 6/

i00. 0/

EMPLOYMENT STATLIB

Lab ol Fol c ~'

Ar med Forces

Ci v Labor l=o!-ce:

Empl oyc d
Llnemployed

Not in Labor Force

8

55. 4/
!

-r g ~egI%6 0 !A

45, 60i

4 �558
'!!,9f ".

2, 80*

46, 575

l /I

. 7'/.

l!/

i <.I !, 0'/

TRA VEI T I I IE TQ NQRI";:

0 � f 4 Minutes

i 5 � '.' +i Mi ! IL<t es

~'V Mx nL<te~~

60 + MinL< tee

Total

I=DUcATIQI4 QF ADlhLTs ovER "5,
YEARS OF SCHOOL COI"IPL E TED".

0 � l f Year

l,' Ye .<f

i 5 Ycar-

l6 + Years

Medi an Years Completed

i4 �76'.

f J3, q<�

i0,785
i '.0

46. 5EI..!

.:.1 ~ 7/

40. 6/
PQ !'/

6

l00�<!/

.5/
~9. !/

.".<3 �0</ f

f0,5ll
�o' .,

i ".4

f 7 � 'l/
!' ll!

MARITAL STATUS
Mal e."

Sin<jle
Mar ried

Separated
I!!lidowed

Divorced

Tot,al

26. 8/
6.-. !!/

l. 8"/

i . 7/
8 It/

i <Ãa. 0/

i i. ZY8
26! '!! '5

7 7."

709
!! ~'l~! !'r

8

Fe !lal e:

Single
Married

Separated
widowed
Divorced

Tot al

8, f70
?6! 644

f . < !, ',<!!

:., 858
. '!!86

4 .,6'!�

f 9!. i/

62. 4'/

9.0/

7 ~ 0/

i00.0/

395

MEANS TRAIMSFORTATIQN TQ I!tIQliI:::
Dr i ve/Car pool
PUb I i c 1 rans

Qtller

Tot. ar



WORk 'L NB NDTHER8.'
With Children under 6
With Ch:i.ldr en 6 � 17

Subtotal

Nan-WorIcing Nothers
Total

4, 01

6,094
10,.95

8, 64:.=
18, 9.i7

~R
~ M ~

~4. 4/

45 ~ 6/

100.0/

FAIR ILY HQUSEHQL D8:

Narried Couple
Female Householcfer

Mal e Householder

Total

748

, 940
1.0,

:0,711

8 .8/

f.. 8/
T . j4 ' ' ~

10 ' 0'/

HQUEEHQLD8 WITH:

Children Under 18
Persons 6 and Dver
Householder 65 and Gver
Nar r ied Couple

Wi th Chi 1 dren

Nar-r ied Couple
Without Children

Female Householder

With Children

Female Householder
Without. Children

Nale Househalder
With Chil.dren

Nale Hou eholder
Wz thaut Chx 1 dren

Non-Families

5:. 7r'.19, Bi=.

5,59
4, 764

14. 9'/

1 -.7~

41. 5"/

10, 58

2! 54l 6. 8'/

1 .5 +92/~ M ~ ~

1. 0"/i85

605

6, 868

1. 6'/

18. '/

PER8QI>S PER HOUSEHOLD:
F'er san

2 F'el son 5

F".. rsans

4+ Per sans
Tat al Househal d»-.

15. 8/
27. ~'/

19 ~ 9/

36. 9/

100. 0/

5, 947

10�59
7 �496

i3, 887
57, 589

f 18�987
%6, 1;

Average Hausehal d Income
Per Cap i ta. In came

FAtA Il IEB

Total Fami I i es
Average Fami 1 y Bi=e
Average Family Incame

711

~l LJ

676

108,48'
8, 075
1, 455

HQU8 ING
Nedian Home Value
Average Home Value
Nedian Ptonthly Rent.
Average Monthly Rent

fi.�, ." 41

/40, 16..
4161
'4 267

396

Fami 1 y Papul at, i on
Non% ami I y Papul ati an
Hr oup Quar ters Popul at i on



-~, f8~
I w

:, 775

]

79.

6. 5/
h. 6/

7. 7/

f984 Estimate

397

Ubl I TS AT ADDRESS:

i Unit
2 � 9 Unit'-

l �+ Uni te

Mobile Home

INEI BHBQRHQOD MQB ILI1 Y

HQUSEHCILD MQVED II%:

Most Recent Year

I art 5 Year»

6 � 9 Yeara Ago
f<! � lR Years Ago
i5+ Years Ago

Socioeconomic Statvs Score

Private Sector Employment

5! 7@i
i7, &hi

5! .r9
i. 659

f, C~<>7
gI

~5! 670



Table 4F. Pearl River County, NS

1984

E'.timate

1989

Pro jectian
I I !anCIe

BOI to 84
298I3

L ~l I'BuS

.:..7, 161
2 �454
,~6, 58::"

.9

%25! 96.'

41,647
14�125
41, r�9

420�786

$ I l1%

2'. 2!
, 795

1 1,004
~2

Tatal Papul ati an
Tatal Hau~eha> d
Hau~~eha1d F'apulat1an
Averacle Hausehald Bi"e
median Hausehald Inc:arne

j. "!
i

1/

1984

E -l t !. i!l G t e
Len&uB

Percent

PQPULATIQN BY AGE

17
.'4

4

44
c 4

64.

TQ TAI
 !

6

f4

28

ALE PQPULATIQN BY AGE
5

j.7

.'! 4

44

54

64
+

E PQPULAT I Ql't BY AGE
'5

1 +

17
~ 4

. 4

44

64
+

Medi,-!n Age Tata1 Papu1 at i an
11edi an Ag e Adu1 t Pap ul at i an

29. 2

40

38

41. '=.

398

PER

0

6

14

18
IN

45

55
6I

f1 A I
0

6

14

18

gl

45

65

198r!

Number
79lM

,", 408

4�996

4, 779
4, 005

. 464
~, r�~~

~75

L7, 64
1, 650
2 �440

1,. 44
2, 015
2, 470

2~ 0 "iO
1,78.
f�575
1, 958

16, 5~~1
1, 758
2, 556

1, >91

2, 015

1, 975
1, 682
1, 428
1, 417

2 Or!�r!%

fO. 1/

24. 8%

8. 2/

12. 9!

2.4. 1/

2 2.9%
1 �! ~ . ~%

8. 9%
10. 0'/

200. 0!
9. 6'!

24. 1%
7. 8'!

1 2. 7'/

14..i%
2 1. 8'/

10
9. 1'/

11 ..i%

100. 0'/

10. 6!

f5.5%

8. 4!

1

14. 0!

11. 9/

10. 2/
8. 6"!

8. 6%

..i7 �161
10. 1/

1'.5!

7. '/

1

14. 0!
1:. 6%

9. 8/

9. 2%
10. 5"/

29, 014

9. 6%

j.2. 8%

6. 8/

12. 8!

14 F 1/
12. 6'/

9. 9/

9. 4/

22. 0/

18, f47
10. 6%
j.4.."!

7. 6!

1 '.8/

2.~. 9/

1.. 5/
9. 7'/

8. 8!
8. 8'/

2989

Pr a haec:ti an
41, 647

ir!. 1 /

1:. 8/

6. 5/

2.5. 8!

2 ..7/

10..>%

8. 7/

ll. '/

22, ~29
9 ~ 6 "/

1:.2/

6. 1/
11. 5'/

15. 6/
2: .8'/

10 ~ "/
8. 9'/

12 ~ 9/

20,:~18

20. 6/
i.:-. 4/

6. 9/
12. 7'!

16.1/

1 .5!

10. /

8. 4!
9.. '/



],0 ?. 0/

84. 7/

14. 9!

.~.', 795
:-'8, 6.

5 q 0~'-.

~7, i&i
85. 9!

1 .7/

.5/141 .4/

~ 8%

HOUSEHOLD
 !

? �5<! !
s 1 <! <I<�

0 15 <�0

s: 5, 00 !
'4 '5, 0 �! .!
4 5   !, C!<? C!

%75�00<! +

I NCOI~E

9 999
f499

0:-'r'. /99

4, 999

f 74 9<99

521

1!  .!9]
G8-

-". 5l <?

1, 69

577

'1 8/

9. 8%

],7. 0!
7 1/7 <

1 l. 5%
5. "-!

.8/

n5 19�0/

5. 8!
].  ! ~ .-;/

7. 9%

l ~ 9/
8 a<

,/

6 ~ 8'!

1, 7"!

1. 1!

<'! L 8'/

]./

8'/

7!9

1,:~8

7. 9!

11.6/

9l7

1, .~7?
58l

251
7.

1, H~=.
37K!

8�<?/

~ 0/

5. l%
2. '-!

16. 0!
T JhJ ~ M~ /1

4 h/< Ill
2.:"!

Q .! ~

1, 000
511

7 '7

11,465

5. 2%

8. 7!

4. 4/

6. 4!

1<?<?. 0/

9  !.g

1, .=,5 !
7. 9/

11. 8%

3. 5"!

12. 4/

8. 6/

98

1�4
987

8
17~

911

l. 5!

7. 9%

4. 5/

19. 5/

399

TOTAL POPULATION

Nhxte

&lack

Other

INDUSTRY:

Agr! Far /Fi ==Ih! Mx n
ConstI uct!.an

Manufacturing:
Nondurable

Durab 1 e

TI In spa  t.at 1 on
Communi cati ans

Nhal esa I e Tr ade

Retail Tr ade

Fin! In /Real Est

E us/Repair Berv
Per <-/Ent/Rec Berv

Pr of /Rel at ed 8er v."

Health

Educational

Other

Pub l i c Admi n

Tatal

OCCL]PATION:

Mgr/Pr of ."
gr

Prnf
Tech /Admi n/Gal e<-:

Tech

Admin/Clerical

Sal es

Set vl ce".

Private Household

Pr atecti re Serv

Ot her derv

Farm/Forest/Fish

Prud/Craf /Repair

1980 Census

Number Per cent



i,O~i,
886

9. O/

7. 7/

1OO.O/

6 6

11,485

. 1'/

11,485

1, v6.>
11,564

47. 6'/

4. 4/

47. 9/

],O, 2 'iO

671

1O,955
6. 1/

] <.! O. C! /

41. 8/.
* <!/

12. 7/

9. 5/

Ql !/

67. '. '!

. ~«/

~. 8/

1 OO. O!

400

Oper/Fabr /Labr»:
Mach Qp !-ator»
Tr an»/Mat Moving
H an d l r»! C 1 eanr»/

Hel pr»/Labr»
Total E<!!p 1 oyed

EMPLOYMENT 81ATUB:

Labor Force

Armed Force»

Civ Labor Force:

Employed
Unemployed

Not z n Labor For ce

I"IEANS TRANSPORTATlQN TQ WQRI:,'."

Drive/Carpool
PL!b l l c T! an»

Other

Total

TRA VEL T J I"IE TQ WQRI.'.::

O � 14 I linute»

1,5 � 29 Minute»

.i<! � 5 !! Ml BLtte»

*O + Minutes

Total

EDUC;AT ION QF ADULT8 GVER 25,
YEA R8 OF 8CHC!QL CQIRPLET ED:

O � 11 Year s

Year»

Years

16 + Year»

Median Year» Co<<!pieted

MAR I TAL STATU8

Male."

8ingle
Married

8ep ar at ed
lA 1 dowed

Divorced

Tot «! 1

Fef!!al e:

83. ngl e
Mar.r i <ad

8epal ated
Wiclawed

Dlv'orced

Total

4, O46
~ ~

%14

1, 931
10�611

7! 78
6�7O8

, .'i 66

1! 76O
1 J ~

2, !�1

7, !!V5

97

447

il,,889

8�O<!.'.
: 9<3

1,7 6

618

i., 889

~8. 1/
'1. 9/

21. 8'/

18.. /
1<!O. <:!'/

i. 7. i'/

6 .1/

i~. 4/

4. 8'/

1<.!<�!, O/



8713

l, if.u
,i88

2, Hl5
5,00"

i 7. 5"/

= 6. "/

4~. 7/

56. /
  ! "/

"7 7i i

i, 055
N i

8, 999

85. 8'/

1 i. 7'/

~ ~ 5/

i00.0/

a' qg

~9  !

48 9/
, «/

0. I3"/

4, 47 . 40. 4/

l . 8"/

498 4. 5"/

445 4. 0/

.6/

l 7 '/

28. 6/

i B. 8/

~5. 4/

i00.0/il,

i 4E!

064

89i

004

'I~ l5, 7
i4

8, 999

5

f i7, 64i

.~ i, 087
', i30

578

4.4�6 .'
4:8, 5 ".8

'Sl i4

ti25

401

IADRI I NB I"IUTHEP5 '

4:I th I hi 1 dren under 6

L~fi th Chi l dren 6 � l7

Subtotal

Non � lilac king Mathc:ir-.
Total

I=AMIL Y HOUSEHOLDS:

Married Couple
Fema 1 e Hauseha 1 der

Mal e Houeehol dec
To't a 1

HOUSEHOLDS WITH;

Chi ldr n Under 18

Per ac>n s 65 an d Dver

Hau chal. der 65 and LIver

IRarr x ed Couple
Ni th Children

Mar ri ed Coupl c
4'i tha'<t Chi 1 dren

Femal e Houeehol der

Kith Children

Female Hau-ehalder

Nithaut Children

Male Idousehalder

lli th Chi 1 dr en

I"Ia1 e Hau=--.eh a l der

IAithout Children

Non-Fami 1 i c ~

PEI~SQNS PER HOUSEIPIjLD."

1 F'erron

Pel Ban%

Perron@
4+ Perron'

Total Hou-ehalde

Average Houeehald Inaome
Per Capita Income

FAMILIES

Total Eami 1 i e

Average Family Si =-.e
Average Fami l y Inc;arne

Fami 1 y Popul at i an
Nankami ly Papulatian
Group Quar-tera Population

HOUS I 1MB

Median Home Value

Avc rage Home Value
Median Monthly Rent
Average Idion th 1 y F~en t

f.07 i. 0!

I, 970 l7. 8/



UN I TB AT ADDREB8."

1 Unit

Uni ts
1 <3+ Units

Nab i 1 e Haec

1C!,4 0
69i

181

1, ~84

8 ~ .

'5.:~ t'.

1. 4i

10. 'i/

1984 Est ima te

402

NF I GHBCIRHOCID I iGBIL I TY

HOLISEHOLD NLIVED IN:

Hast Recent Year

Last 5 Years

Year s Aga
1� � l 4 Year s Aga
15+ Years Aga

Baciaecanamic 8tatus Scare

Private Bectar Emplayment



Table 46. Stone County, NS

! Change
80 to 84

2989

Pro ject 1 on
1984

Estimate
1980

Census

10, 78
, 47

10.115

2. 9

422, 406

2:<, 17='
T 1 4

9, 506
9

f17.0 7

4. 7'!

7. 9%
5. 1/

2'5 ~ 5/

9,726

2, 996
9, 049

Q. <.!

f 23,56

Tot.al Potful at i an
Tot a l Hauseho1 d s
Mousehol d Popul at.i an
Average Househol d Si =- e
Median Household Income

1989

Project.ian
1984

Est.imat,e
1980

Number

Census

Percent

TOTAL

0 *
14
18

55

65 +

ALI= PCIPULAT I ON BY AGE

lZ

17

44

54
64.

+

E PCIPIjLATIDN BV ABE

23

17

44
54

64

Median Age Total Population
Medi an Ag e Adu1 t Pop <.� at i on

9.6

:8. 9
27. 2

.~9. 6

nB

.~9. 2

403

FEM
0

6

14
18

4I

55

65

I"I AL

0 6
14

18

25

54

POPLILAT ION BY AHE

5
1"

17

44

64

892

1,~22
750

1 �589
6

986
885

05 'i

4,887
447

654
' 6.>

744

6*2

481

460
4*9

607

4, 829
445

668
~~87

845

505

425

444

446

100.0/

9. 2/

1>. 6/

7. 7/

1 b. 4/
1Z. 6%

10. 1/

9. 1/

9. 4/

10. 8!

100. 0/

9. 1/

1». 4/

7. 4/

15. 2/

23. 5%
9. 8'/

9 ~ 4/
9 ~ 6/

12. 4/

100. 0/
9. 2'/

l~. 8/

B. 0/

17. 5!

l.:. 8/

10. 5/

B. 8/

9. 2/
9. '/

10,275
9. 2/

12. 5%

7. 2/

15. 7%

15. 1%

11. 4/

8 ~ 6/

9. 0/

11. 4/

5

8 ~ 9/

12. 5/

6. 9/

15. 1/
14. 4/

11. 1/
8. 7/
9. 4/

2.~. 1'/

5.0 8

9. 4/

1 ~ 4/
7 ~ 4 "/

26.4%

15. 8/

1 l. 7/

B. 5/

8. 6/

9. 6/

10�782
9. 5/

11. 7/

6. 1%

1 ~ . 1%

19. 4/

1

B. 9/

8. 0/
12. 0'/

2%

1 l. 4/
6. 1'/

2 1..7/

28. 4/

12. 1%

8 ~ 7/

H. 4/
14. 0'/

9. 8/

1 .0/

6. 0/

12. 6/

0. 5/

.4%
9. 1/

7. 5/
1 >. 0/



10, f?a
77 R/

~ f/
. 6"/

j. OO ~ A/

76. 8/
2.' . 6/

.6/

9, 716

7, 46-~

2. 1'95

58

10. 782
77. 9'/

1 . 4'/~
~ ?

?'/. 9'/Spanish

HOUSEHOLD

0

7 500

41O,OOO-

%15, 000
'425 q 0<.!<.!
4 r5, AOO

$5<3, 0<!0
'475 �<30</ +

1 NCQXE

7, 499

414,999

424, 999
4:~4, 999
%49�999

474, 999

22. 6/.

6. 6/
1 4. 5'/

-1 ~ 0/

17. 0/.

6. 7/

1. 4%

28. 6 "/

B. ~'/

18 ..�;/

26.1%

1 w 5�0%
j. OY.

I/

848

245

772
~71

147

29

6

16. 6%

4. 8/

10. 6/.

8 ~ 0/

6. 8/

10. 6/
-. 1'/

~ 4%

205
A

6. 2%

6. 6/

1 i. /
19. 1'/

4.:'/

. 9%
4. 0'/

12. 5%

f.4/
. 1'/

~ * "/

~~76

6~6

1

j

415
7

71

1

4. /

14. 0/

3. 1/

6. 8/

j,O<!. 0%

1~9

467

102

5 ~ 7 "/

1 i.,~/
j. 9A

9<!

~B.~

0*

11.5/

6. 2/

1.4/
1.:'/

1A�

8. '/

14. <.!/

47

41
~ '

'7..

466

/04

TOTAL POPULATION

White

E< 1 ac I::

Other

INDUSTRY:
Agr /For /I=i «h /Min
Con<atr ucti on

Nanuf acturing:
I'londurab l

Dur able

Tran=portat.ion
Communi c at i ol'1 e

Whol eeal e Trade

Retai 1 Trade

Fi n/ Ins/Real Est
Bu~/Repai r Serv
Pere/Ent/Rec Serv

Prof /Rel ated Ser v:

Health

Educational

Other

Public Admin

Total

QCCUPA I ION".

Ngr/Prof:
Ngr
Prof

Tec h /Ad m i n /Sa 1 em ."

Tech

Ad<@in/Cler ical

Sal e«

Service:
Pr i vat e I-<oL<.- eho 1 d

Protective Serv

Other Ser v
Far«!/Fore«~t/Fi ah

Prod! Craf t/Repair

f 98<.! Cene <e

Number Percent



10. /

~~7 10. 1/

5. 2/

100.0/

274

0 ~ 0/

3, 456

46. 6/

5 ~ 1/

48. ~/

92. 0/
N/

8. 6/

100.0/

2, 968
25

M80
-*~

41. ~%
a~~. 6/

i.' .7/

11. 4/

405

Qper/Fadr/Labrs:
Mach Operator»
Trans/Mat. Moving
Hand!r»/Qleanrs/

Helpr»/Labr s
Tot al Emp1 oyed

EI'IPLCIYI'IENT STATUS:

Labor Force:

Armed Force»

Ci v Labor For ce".

Emp I oyed
Unemp!oyed

Not in Labor Force

MEANS TRANSPORTATION TG WQRI'.:

Drive/Carpool
Publ i c Trans

Other
T~t~l

TRAVEL T I ME TQ WQRI';:

V 24 M3. nLlt.es

25 � 29 Minutes

~0 � 59 Minutes

60 + Minut.es

Tot. a l

,DUCATIQN CIF ADULTS OVER 25,

YEARS QF SCHOOL COMPLETED:

ll Years

22 Y ars

15 Years

16 + Year»

Medi an Year s Comp l eted

MARITAL STATUS
Nale:

Single
Married

Separ ated
Widowed

Divorced

Total

Fema1 e:

Single
Mal l led

Separated
Widowed

Divorced

Total

2, ="02
79"

S89

462

i, 14.~

2�132
2, 7~4

708

589
12. ~

1, 142
2~ 24>

60

110

172

3, 626

80~

2,1~5

59

282

',720

42. 4/

~5 2/

18. 7%
24. 7'/.

100. 0/

<~1. 0%

59 ~ 1%
2. 7/

'.0/

4. 7/
200. 0/

22. 6'/

57. 5/

l. 6/
14. ~~'/

4.9%

100. 0/



I4QRI::: I NG I"IQTHERS:

Mi th Chi 1 dr en under *

Aith Chi 1clren 6 � 17

Subtotal

Non � labor I< i n g Mother w
Total

16. 7'/

28. 7/.
45 ~ 4'/

54. 6/

ioa, <.r/

.~BB

614

7~7

1 5J.

FAMILY HCIUSEHQLDS:

Mar ri ed Coup 1 e
Female Householder

Male Mouweholder

Total

? <4

78
!I

2,407

85 !

1 l.5!
92/l. s

1 <gO. <3/

MQUSFMQLDS I<J 1 l H:

Chi 1 dr en Under 18

Per. on 65 and Qver

Househ ol d er 65 and Qver

I"larri ed Couple
Wi th Lhi 1 dr en

Ma< I 1 ed Coup 1 e
Ni thaut. Chi 1 dr en

Femal e Hauaehol der

LJi th Chi 1 dren

Female Householder

IAithout Children

Ma1e Householder

With Children

Male Hou ehalder

Withaut Children

Nan-Familie"

1�401
7M5

46. 8/
.~ ~

-. 1/

.~5. 4!

9 8

4. 9"!

1. 2/

l. 4/

19. 5/L 7!

PERSQNS PER HQUSEHQLD:

Pe< ean

Per an@

Per+one

4+ Perron@

Total Households

18. 5/

3. 8/

19. 1/

Z3. 6/

100. 0/

554

864

1 �<iCi6

2, 996

f 15,: ~~4
45, 0~I 4

Average Househal d Income
Per Capi ta Inrame

FAMILIES

Total Fami 1 i es

Average Family Si=e
Average Family Incame

2. 407
5

fl7,f87

8,40B
641

667

HQUSING

Medi an Hame <Jal ue

Average Hame Value
Median Month!y Rent
Average Monthly Rent

424. 8.:"4

429,496
41 <.<~
'411O

406

Family Populatian
Nanlamily Populatian
Group Quarter~» Papulatian



1984 Est i eat.e

407

UN I TB AT ADDRESS c

Unit

2 � 9 Units

iO+ Units

Mobile Home

NEJBMBORMOOD NCIB1t ITY

HOUGEHQLD I"IQVED 1N:
Host I-'.'e c en t Year

Lash 5 Year s

9 Years Ago
10 � 14 Years Ago
15+ Years Ago

Socioeconoeic Statu, Score

Private Sector Eep1oyment

219

871

.D 1 7

,190



Table 4H. Bila>'i City, MS

]989

P>" aj cot } on
1980

Census

X ra=,nqe
80 to 84

1984

Estimate

51, 44':

17,274
45�85

=. 6

f }9, 585

49, ',l l

16�096
4 ". 954

7

4} ', 515

},
i. / ~

6 "/

2}. 0/

49 q 94 ''I

16 �620
86

~ 6

%}5, 145

Tata} Popul gati on
Total Hou= chal dz

Household Population
Aver age Hou ei<al d Si.;e
Medi an Household income

1989

Projection
1980 Ceneu~«

Numb r Perrent

1984

E~~timate

49, «11

4. 871

5, 47

.5> 008
l i. 665

B, <>2.«

4, .«~B

~, 998
3, 8.-5

26

FEMAI E PQPULATLQN BY AHE
0 � 5

6 � 1:«

17
18 � .4

25 � ~4

5 � 44

45 � 54

55 � 64

65 +

E PQPULAT}QN BY AGE

1.«

17

54

64

I"I AL

6

14

18

25, 748
2,48.

, 712
1, 5~«4
7, }41

6

, 167
1, 97*

1, 855
},65 i

26 ~ 9
.«4. 8

25. 9

. 7
Medi an Age Total Papul at} an
Median Age Ad<alt Papulatian

8

408

0 6
14

18
n5
,T g

PGPLILAT ION BY AHE

5

1.

17

64

1,

~ r
p

'I

56 «

«89

474

524

171
0~~

980

57}

} <.>0 �0/
Q~/

10. 8%

6. 1/
7 I/

1*. 3%

H. H/

8. }%
7 8%/

H. 6/

}00. 0/
1<.>. 1'/

1 1. 2/
6 ..~ "/

19. 2/
lb. 1 "/

9. /
H. 6/

8 ~ 4/
}0. 9'/

100. 0'/

9. 6/

}0. 5/
6 ~ 0 "/

:7. 7'/

lb. 4/
H. 4'/

7. 7/

7. /

6 ~ 4/

49, 94.

9. B%

1 l. 1%

B.:%

18. 6%

lB. 7/

9 ~ 7%
+ Hj7 e ' I

7. 5/

9. 0/

.', 766

}<">. 1/.

}}.5%

6. 7/
15. 4'/

19. 0/
10. 0'/

7. 7/
H. 1 "/

1 l. 5/

26, }77

9. 6/

}0. 8/

9. S/

1 ~ 6/

}B. 4/
9. 4'/

6. 8"!

7. 0/

7%

51.442
9 ~ 7/

1 l. 4/

B. /

}6. 9%

}H. B/
11. 8'/

7 ~ ./

6. 8/
q92j

24, 87
10. 0!

} }.9/

6. 4/
1 ~. 2'!

}9. 5/

12. l/

7. 8/
7. 1'/

1 l. 9/

Q7 } c."L

9. 5/

1}.0/
9. 8'/

0. 2/
lS. 1'/

}I.5%

6. 7/

6 ~ 5/

6. 8/



49, 94.»
76. 4/

}9. 4/
4. -/

100. 0/

78. 6/

17. 7/
=- ~ 7!

51, 442
74. 0!
-1. 0/

5. 1/

49. }l
~B, 7~9

8,7 7
1 �845

- . 9% '. 8/Bpani sh .9/1, 419

INCGME

7 �499

9�999
f }4,999

4, 999

@=4. 999

f49, 999

%74, 999

HGU5EHGLD
 �!

7, wv .!

0}O, 0 �

$ 15! <3 �
'$ . ~ ~  .�0

5 000

%~0,  �! �! �!

475 � ! ! +

}5. 8/

6. 7%

14. 0%

9. 5%

0 ~ 0/

9., %

». 7!

1. 1!

4, 475

1, 8}8
'., 442

.«, 68S

}.5 4

7}5
.» .! .

87

27. 9"!

11 ~ .-.!
-2.4!

.0/

. 5%

4. 5%

}. 9/

~ 5/

2}. 9!

9 0'
28. 7/

28.9%

1 ..8!

5. b/

=. 4/

.7%

~ » tt

7. 0/

.a. 9'!

6. 5/

2. 6/

~. 1%

545

898

4:6

495

2, 9Kb

668

4}B

i,}77

2 ~ »%
4. 8/

« ~ 0%

B. 5%

9 ~ 2%
8. '/

5. 0"/

11. 1'/

2,,28
1, 1«2

695

1 . S42

}~�875 100. 0/

9 ~ .i%

12. 9%

1, 29l

i., 787

.:. 7!5}9

2, 0 .!8
1, 66-:

2.4. 5%

}2. 0!

}00

286

2, 444

2~7

},7 9

.7!
:. 1/

17. 6/

1.0/
2:. 5%

409

TQTAL PQPULAT IGN

Nhi t.e

E l ac I:

Gt,her

INDUSTRY:

Agr/For/Fish/Min
Canstructian

ManL Wacturing:
Nondurable

Durable

Transpar tati an
Cammunicat,ians

Mhale. ale Trade

Retail Trade

Fi n! In «/Real Est

&us /Rep a1 r" Bet v
Pers/Ent/Rec Berv

Pro+/Related Berv:

Health

Educatianal

Qther

Public Admin

Total

QCCUPAT I ON:

Mgr /Pr aS:
Mgr
Prat

Tech/Admi n/Bal es:

Tech

Admin/Clerical

Sal es

Service:
Private Household

Pr atective Berv

Gther Berv

Farm/Forest/Fi sh

Prad! Craft! Repair

1980 Census

Number Percent



4. 8/

4 ~ ~e/
668

601

¹. 6'!

100. 0/l~!875

9�590 25e ¹/e

~e6. 7/
i. 7'!

p.¹ e?e/

i~! B75

12! 910

70. 0/

~ 9/
2'!!. 1!

100.0/

,126
'01

6, 697

2 ',024

9. 6'/

.«6. '?! "/

19. '"/

14 ..~/

410

Oper /Fabr /Labrs".
Mach Gperatars
Trans/Mat I"Iaving
Handlr s/Cleanr. !

Helprs/Labrs
Total Employed

EMPLCIYMENT STATUS:

Labor Farce:

Ar med For ces

Ci v Labor Farce".

Employed
Unemployed

Not in Labor Force

MEANS TRANSPORTAT10N TQ IAGRI'.;:
Drive/Carpool
Pub l i c Tr ans

Other

Total

TRAVFL T II'IE TG L'JGRk:

14 Ilxnutes
I'Iinutes

."0 � 59 Minutes

60 + Minutes

Total

EDUGATlGIS GF ADUI TB GVER 25!
YEARS GF BCHGGL CGMPLETED:

0 � 11 Years

Years

15 Years

16 + Years

Median Years Completed

MARITAL STATUS
Male.

I 3, ng l. K
Marr i ed

Separated
L!lidowed

Di varced

Total

Femal e:

Single
Married

Separated
L!lido+ed

Divarced

Tatal

li�2+
B. ~0.~

2, 178

516

22� 6

7? 208
8! 989
4! 711
~! 481

12. 5

7, 628
10, av9

~88

4 "7

l ! 475
20 2M 7

4

9, 860
489

? e?0

1 �617

18, 208

51. 6'!

-g6 ~ 5/
9. 6"/

/

100 �0/

Z7. 7"/

50. 9/
i. 9/
««el

7.. /
100. 0"/

~ 2 92/

54. /
". 7"/

1 -. 1 "/

B. !!/

100.0/



NQRI," I NG I"IQTHERS:

Nith Children under 6

Ni. th Chil dren 6 � 17

Subtotal

Nan-Narl:ing Mathers
Total

1.450
1, 704

3, 154
3�197
6, '.51

B~/

"'6. 8/

49. 7/

/
100. 0/

I=AM ILY HQUBEHQLDS."

Married Cauple
Female Hausehalder-

,Iale Hauseha1der

Total

9! .3 .4
1, 839

3Bl

11�544

B0. 8!

15.9/

100.0/

HQUSEI-IQLDS N I TH:

Chi 1 dren Under iB

Per sans 65 and Qver

Househal der- 65 and Over

Mar r i ed Coup 1 e
Ni th Chi 1 dren

Marri, ed Caupl e
Ni thout Chi 1 dr en

Female Hausehalder

Nith Children

Female Hausehalder

Nithaut Chi.ldren

Male Householder

Nith Children

Male Househalder

Nithout Children

Non � Families

6, 905

'- . 967
O. 5/

18 ~ 4/

Zi. 9/5, f 7

4, 77 7. ~/

1, 056 6. 6/

6/

. 9/f51

1. 4/

8. 2/4, 5~4

PERSONS F'ER HQUSEHQLD:

1 F'er an

Persons

Persons
4+ Persons

Total Hausehalds

704

3.06B

3,129
11,8.:6
18,737

~. 6'/

16. 4/

1 6.7%
~ 0/

100. 0/

Average Hausehal d Income
F'er Cap i ta Income

%15,458

%5 ~ 79

FAMIL IEB

Tat,ai Fami 1 i es

Average Familv Si"e
Average Fami1y Incame

11.544

'$17q 730

37,705
5, 49
6, .357

HQIJS 1'NG

Median Home Value

Average Home Value
Median Monthly Rent
Average Monthly Rent

k.34. 589

%40, 876

kf 67
'4l 67

411

Fami 1 y Popul at,i on
Nan% ami ly Papul ati an
Group Guar ters Population



1984 Estimate

40

9, 757

412

UNI TH AT ADDRESS:

Unit

2 � 9 Units

10+ Unit»

Mobile Home

NEIBHBQRHDOD NDBILll Y

HOUSEHOLD MOVED IN:
Most Recent Year

Last 5 Years

9 Year s Ago
10 � 14 Year s AcIu
15+ Year s Ago

Socioeconomic: Stat us Sc:ore
Private Sector Employment

12,19 i
2, 090
=., 471
1, 099

49

7 ~ 15  >
e

1, Hh
1, 79B

68. /

11 ~ 7/
l~. 8'/

6. /



Table 4I. O'Iberville City, HB

1989
F'rajection

/ Change
80 t.o 84

1980

Census

2'984

Estimate

, 68
864

64
''. 1

.' 54

lB,

18,

1* ~ 1/

16. 1/

9. 7/

f.~, .~69
4, 084

1 �'69
7

25,529
4,9:1

15,515
E

'li

1 <?84

Estimate

2989

Pl Qg eat 1 an
1980 Census

Number Percent

TGTAL
0�

6

18

25
35

6L

E PGPULATLGN BY ABE
5

i..

17
<4

44
I

64

FEI IAL.
0

6

fB

45
C' w

Medi an Age Tataf Popul at i on
Medi an Age Adul t Papul ation

5. 2

i6. 0

27. 1

D7

413

Total Populat ion
Total Households

I-Iousehold Populatian
Average Hau enold Bi=e
median Household income

PGF'LILATLDN BY AGE
r=

1

17

:4

HALE F'GPULATl GN BY AGE

0
6

14 � 17

18 � 24

. 5 �:~4

~5 � 44

55 � 64

1

1, 448
, 076

1, 295
1, 820
:. =61

1�818

1
796

6,7 <9

692

1�044

918

1, 2.55

936

612

404

M55

6, 640
756

1,0 2

662

90

1, 1 6

88=

620
92

.'.6 8

1 00�0/

1 <3. 8/

15. 5/
7i/

15. 6/

16 ~ 9/
l.". 6/

9. /

6. 0/

4. 7/

2 00. 0/
10. '/

15. 5/

9 ~ 4/

1~.6/

16. 9/
f.>. 9/

9.1/

6.0/
5. ~'/

1 00. 0/

1 l. 4/
15. 5'/

10. 0/

1: ~ 6/
17. 0'/.

1:. '/

9. ~'/

5. 9/

4 ~ <3/

25, 519
f 0.4'/

1 .7/

14. 6/
16. '/

14.:" /

10 ..:.!

7 /
5. 4/

7. 824

10. 1/

1 '.4/

7.4/
14. 4/

lb. 5/

14. 6/

10.
7.:/

6. 0/

7 �695

1< !. 8/

14. 0/.

7. 8/

14. 8/

16. 2/

14. 0/
20 ~ ..'r /

7. 4/

4. 7/

28,:68

10.0/
],;. 0'/

6 ~ 4/
1 . 5'/.

17. 8/

24.2/

1 1.7/
8. 0"/

6. 4/

9

9. 7/

1 .5/

6.:/
1 =. '"'/

17. 9/

14. Z/

1 .0/

7. 9/

7. /

9,0:9

1 ..4/

6. 6/
12. 8"/

17. 8/

14. 0/

1 1 . 4/
8. 1'i

5. 6/



1~, 69
12 .>76

746
a47

ib 519

94. 0/

4. 0!

1.9/

1  .! .! �0'/

9..6/
'5. 6/

1. 8/

18, .68
94. 1/

:. 9/

2. 0/

=. 4!.

I NCOI IE

7

'k 1 4. 999
t "4, 9'99
4.:"4, 999

'$49, 999
%74. 999

HOUSFHOLD

5 7,500�
4 f <!, 000

41 5,000�
'fi 5 ~ 0 !�

4.-5, 000
'j>5 !, < !< ! !

%75,  j � +

7 Lf!t

9. 7%
an ~ ! ~
~f..%
14. ~./

~. 9%
. 9'!

711
P9~

899

B.; /

4. 4%
10. <!/

19. 5%

5 ~ f/

17. f!

4. */.

f. 1/

1 1. 6%

6..!

14. 4!

8 ~ 2%

26. 8!

9. 5%
2. 5 "/

. 6!

1, "70
581

157

-P f g/

6. 7!

2. 9'!

1 l. ~!

2 ~ 7/
'. 6/

4. 1/
25. 0"!

5. 8/

4. 6!

6. 2/

144

552

1. 4

174

199

186

.~09

6. 1/
3. 7'/

5. 1/

10. 8/

100. 0/

2'97

18~
gK f

L R9

4, 885

7. 6'/
7 ~ "'/

~.  r'/

14. 9!

.0/

189

7

584

~ "/
2. 6'!

lb. 2%

15

789

7~

98~

1 . 5%

0. 1/

414

TOTAL PQPULATI CIN
IAhi te

Bl acl<

Other

INDLISTRY:

Agr! Far! Fi ~~h/Bin
Canatructian

I"lanu-Facturing:
Ilandurable

Durab 1 e

Tr an+par tat i an
Cammuni cat i on~~

4Jhai e,~ale Trade
Retai 1 Trade

Fin/ Ine/Real E~~t
E!u~/Repair Berv
Per ~/Ent! Rec Ser v
Pro+/Related Serv;

Health

Educat i anal
Other

Public Admin

Tot.al.

GCClJPAT ION:
Ngr»rak '

Ngr
Praf

Tech /Admi n / Ba 1 ee".
Tech
Ad!!!in/Clerical
Gal e~~

Ser.vi ce:

Private IRausehafd
Protective Serv
Other Serv

Farm/Fare~>t/Fish
Prad/Craft/Repair

1980 Centrum
Number Percent



5. 1 "/

.~. 9'/

4. 9%

100.0/

~4 

4, 885

6. 5"/

4, 885
?6

7 Pl>Q

g /

~6. 8/

94 ~ 6/
8 4J

4. 6%
100. 0'/

4, 971
40

5~ 254

~ ".0/

44. 8/

16. 5%

5. 7/

.z,O 9

1,11
~84

12. ~

415

Gpvr /Fabr 	 abrs:
Mach Gperator s
Trans/Mat Moving
Handlrs/Cleanrs/

Hei pre/Labr s
Total Employed

EMPLOYMENT STATUS:
Labor For ce:

Armed Forces

Qi-. I abor Force:

Employed
Unemployed

Not in Lab sr Force

MEANS TRANSPQRTATlQN TQ WQRI':
Drive/Car pool
Pub 1 i c Trans

Other

Total

TRAVEL T lME TO WQRI'.'."
0 � 14 Minutes

15 � 29 MinUtes

QV � 59 M7,nUtes

60 + Minuter

Total

=DULAT J QIQ QF ADUL TS OVER 25,
YEARS OF SI'HQQL   QMPLETED:

0 � 11 Years

12 Yeal s

l.~ � 15 Year s

16 + Year s

Median Year Comp l eted

MARITAL STATUS
Male:

Single
Marri ed

Sep al Bt eel
Wi dowed
Di vorced

Total

Femal e:

Single
Married

Separated
Widowed

Divorced

Total

1, 28"'

69

1, 101

~68
 

1, 205
3! 158

50

66

]

4,692

90

.~, 17.~
9.~

mC W

%J !9

4. 849

24. 1'/

48. ~%

0 ~ 7/

6. 9/
100. 0'/

25. 7'!

67 ..4%

1. 1%
1. 4'/

4. '5!

100. 0/

18. 6"!

65. 4'/

i. 9%

7 ..~X
6. 8"/

100. 0'/



WQRI'.: I NG MGTHERS:

With I hildren under 6

Wi th Chi l dren 6 � i7

Subtatal

Nan-Worl;ing I"lather
Total

444

798

42

1, 14~
2! 85

i8. 6/

~ ~/

5 .i/

47. 9/

i00.0/

FAMILY HQUSEHQLDS:

Married Couple
Fernale Househalder

Male Househalder

Total

~! 074
.88

95

3! 557

86. 4/
i 0. 9'/.

7 92j

100. 0/

HQUSEHQLDS WITH:

Chi 1 dr en Llnder i8

Persons 65 and Over

HoL<seho1 der 65 and Qver

Mar ried Couple
With Children

Married Couple
Without, Children

Female Householder

I4i th Chi 1 clr en

F emal e Householder

Without Children

Male Hauseholder

With Children

Mal e Hou -chal der-

Without Children

Non � Families

,4 0
50 ..!

409

59 ..:/
.! ~/

10. 0/

2, <i6."- 50. 8'/

26. 0/1! 054

6. 0'/

'7, 4/

4'! i. 0 "/

i .. /.

12. 6/

PERSONS PER HQUSEHQLD:
Person

Persons

Persons
4+ Persons

To'tal Households

B. 9/

i0. 5/

i7. 4/

6 .~/

i 00. 0/

~94

655

77

~~! 76i

$i6! 660
$5! 089

Average Household Income
Per Capita Income

FAMILIES

Tot al Farni 1 i es

Average Fami. ly Si "e
Average Family Incame

557

V.6

%17. 597

, 760
609

0

HQUS ING

Medi an Home Value

Average Home Value
Median I"lonthly Rent
Average Monthly Rent

$. 5! 986
$~6! 2 i

% 17."!

$176

416

Fami I y Pop ul at. i an
Non-Family Population
Broup Quarters Papulation



l964 Est'mate

48

l, ~~67

417

UNITS AT ADDRESS:

i Unit

2 � 9 Units

l V- - Uni ts

Mobile Home

NE IHHBGRHOQD IiGBIL ITV

HQUSEHQLD MGVED IN:

Most Recent. Year

Last 5 Yea  s

Years  -" go
l ! � l4 Years  -" go
l5+ Years Ago

Soci oeconomi c StatUs Scor e

Pri vate Sector Empl oyment

7 �8 !"

i&4

Q 8 l~

768
+~  !  !

927
-OE

1

Bh. 8/

7/

.7/
8. 7'/



Table 4J. Gul f por t City, MS

19H9

Prajecti an
/ Change

HO ta B4
2984

Estimate
f9HO

pen eL<e

H, 99H
14,700
37
79

2.5

'0 is f6"

9 �55?

24�H
.'-7, 7: H

n

426,4~0

~ C.'9 676

14,711
.:-H, 177

2.6

% f.", 059

Total Papul ati an
Total Ha<<>chal ds
Household Papul atian
Aver ag e Hauseha I d 8 i:. e
Medi an Househal d Inc arne

.H/
� i. 0/

� l. H/

25. H/

19B9

Prajectian
19H4

Eetxmate
Cen&u&

Percent.
1980

Number

~9, 676
3, 455
4, 596
2. 714

5, ~6H
6, 2 1'".

~, 974
4, ~74

4, 44
4�7 9

TOTAI
0

6

14
fH

25

»5
45

6- +.

".90

758

2*1
'62

7
<!,'~H

1

749

?

2.

E F'GPUI AT1QN HY AGE

17

.~4

44

54

64
+

Median Age Tatal Population
Medi. an Age Adul t. F'apul at i an 4j

rN C'' ~ W. 0.6

~ 4 41. 5

4I8

FEM
0

6
14

18
CU

45

65

I"IAL
<.!

6

14

18
+'.l l

'5
4I
4 L

65

POPULATION BV AHE
5

17

34

44

64

E FaPULATION EV AHE
5

1.

17

44
54

64

19,

A

~ly

1..
'r

!
1,

286

*97

MS
646

94 .

fiH

99<.>

100. 0/

B. 7%

1 j..6/
6. H'/

f.~. 5"/

15. 4/

10. 0/

j, 1.<!%

10. 9%

1 1.9/.

100. 0/

H. 6/

11. 1/

6. 7/
5/

14. 9/
1 O. 0'/

fl. 2/
f10

f~. 5/

100 ~ 0/
H. H/

1 ". 1/

7. 0%

f,~. 7/

15. 9/

10.2/
1 1.<>%

11.0%
10 .."./

,>9, 557
H. 6"/

1 l. 0%

6. 0/

1 .0/

16 ~ H/

11. ~%

9. 8/,

10. 9/
j.- P-/

2<!, 114

H. 4/

5. 7/

2

16 ~ 2/

1 l. 3%

9. H%

ll. 2/

14.3%

19, 44.
B. 9%

2 2 ..-./

6. 4/

l~. H/

17. 4/

1 1.4%

9. H/

10.*/

20.7%

«8�99S
B. 7/

11.1/

5. 6/

2 1 ..i%

17. 5/

1=-. 0/
9. ~ ~"/

9. 9/

19,H. 6

H. 4/

10.9/

~ e

20. 4%

17. 0/

12. 9/

9 ~ '/
10. '/

15. 6%

j.9, 162
9 ~ 0/

1 1."/

6. 0/

22. 2/

1H ~ 0%
1 ' .2'/

9. 4/

9. 6/

12.4/



:i9, 676
P'I 9 l' l' I 9

4C!»

.»9 �557
7.. l "/

6. 9/

.0/

i "�. 0/

7«. 9/

5. i/
i. 0'/

'8, 998

7l .. /

27. 7"/

l. l'/

640Bpanl sh i. 5/

INCOME

7,499
'?. '?99

"4 l 4, 999
Q ?4 �999

'h 4. 999

449, 999
74 ~ 999

HGUBEHOLD

0 4, iB:!

i. 5i9
., *92

.:,4l .

i, 684

7i9

99

l92

7. 9'/

i6. 4"/. 8.5/

5e //e
l i. 8/

i0. '!

i8 /
lj

$7 �50 !
fi0 000

'ki5,  �0
II$.- a,  ! �

fi »5, 000

$5 g,  !0 .!

475,  ..�0

0/

. 6.8/
i'/

' 6. i /
9 tl/~

l0. l "/

5�0/

., ~ 0/

ii.5/

4 ~ 9/

.i/
l . 9 "/

2. 0/

l

i. 8/
7. i'/

284

l, 09.«

4. 8/
5 ~ 7'/

5. 8/
4 ..:!'/

7-8

887

89 »

669
Kl,Il

0"

976

6l~

97i

Z. 4"/

0. 7'/
6. -"/

4 � �!/

6. /

8. 7/
7. i'/.'

4. 5/

9. 7/

l, .547

l, 09,>
698

l,510
i5,498 l00. 0/

li.0/

l '.8/
i.,7i0

i, 98~

.- ~ 8/

l4. 9/

i2. 8/

4 6

2� «04
l, 978

~ 7/l05
-'60

2.  .!99
i79

2,024

2. ~/

i.". 5/

l. 2'/

i3. i/

419

TOTAL POPULATION

l/hi te
- E lacl'

Other

INDLIBTRY:

Agr/Far /Fish/Min
Constr uctian

Manuf acturing:
Nondurable

Du!" able

Transportati an
Camm .. ni cati ori I
wholesale Tr ade

F<etai l Trade

F:i n / Ins/Peal Est
Bus/I-' 'epa i  - Ser v
Pers/Ent/Rec Serv

Prof /Rel ated Berv:
Health

Educat i onal

Other

Pub 1 i c Admi n

Total

OCCUPATION:

Mgr/Praf:
Mgr
Prof

Tech/Admin/Bales:

Tech

Admin/Clerical

Bales

Service:

Private Household

Protective Berv

Other Berv

Farm/Forest/Fish

Pr ad/Craf t/I=<epair

l980 Census

Number Percent



4. 8/.

810 5.2/

77.:! 5. 0/

15, 498 100. 0'/

2. 4/

15, 498
1! Oa5

l~,f. 4

14, 547

165

1, 17f.

15, HH,

91. <6/

I.. 0/

1 0<3. 0/

. * "/

17. i"/

16. "/.

420

Qper/Fabr/Labr ~:

Mach Gperat ore
Trane/Mat IIovin<3
Handlrs/Qleanr<a/

Helpr /Labr-
Total E<Apl.oyed

EMPLGYMENT HTATUS:

Labor Force

Ar med Forces

Civ Labor Force:

Employed
Lln eep 1 oyed

Not in Labor For ce

MEANH TRANSPQRTATIQN TQ NQRl::

Dl I ve/< al pc!c! 1
Pub l >. c Tr an =

Gther

Tot.a 1

T RA VFL T I lvlE TQ NGRI

14 I"Ii nute~!~

29 I"I i nut <-;. e
5o I"linute~-

60 + I"Iinute~

Tot. a 1

FDL!QATTQN QF ADUI.. TH QVER 5,
YEAF;H QF Hl:I-IQQL LQMF'LETED

0 � l 1 Year ~~

Year 6

f,5 Year»

16 + Year s

Medi an Year ~ I."o«<p 1 e ted

MAR?TAL STATLIH

Mal e:

Hingle
Married

~I e p a I a't e d
Nidowed

Di vorced
Toi-. a l

Fe«<al e:

Hingle
Mar-ried

Bepa< ated
Nidowed

Dl vot ced

Tot al

7 010

6, 99

1. 796

582

15,787

7, H41

7�686

4, 176

.~, 847
.5

4, 195
8,414

.'Hl
C! ~ »iJ. ''4

1, 415
14, 940

.~, 156

2, 407
1 �744

16 06~

44. 4X

40.5/

11.4/
i ~ 7'/

f 0!!. ij/

:H. 1'!

56.:~/

.6/

~. 6/

9. 5/

f,00 ~ 0/

19. 6/

51. '/
<. ~~"!

15. 0'/

10. 9/

], <�!C! ~ 0/



WORI:'-: I NB I"IOTHERS:

With Childr en under' 6

Wi th Chi 1 clr en 6 � 17

SL!atatai

Nan � War I; i ng I lather s
Total

i, fO
1, 8 j6
2, 908
=,:72
5, iHO

2i. «/

' 4.9/
56. i'/

~l «. 9%

], j j.  .!/

FAI I ILY HOIJBEHOLDS:

Married Couple
Fema 1 e HaL<seh c:1 der

Male kauseholder
Ta t -'1

7 , 8.'. .!

:,011
4 !zl

1 j. 245

76. 4'/

i9. 6/

9/

1 C!U. 0/

HOUSEHOLDS WITH:

Childr;.n Under iI3

Persons 65 and Over

Hausehalder 65 and Over

Married Couple
With Children

Mal'I ied Couple
Without Children

Female Householder

Wi th Chil dr en

Femal e Househol der

Wi thaut Chi 1 dr en

Male kc:usehalder

Wi th Chi 1 dr en

Male Householder

Without Children

Nan-Families

f 9

2,917

4, 7 29. i'/

B. 6/

4.. '!

.9%

PER3OI'IS PEI~ HOUSEHOLD:

i Per ian

Pel son s
F'ersons

4+ Persans

Tatal Hausehalds

4. H/

1 ..  jl

16. i'/

66. i'/

i !Cj. 0%

Average Hausehald Income
Per Capita Inc:arne

4 f6, 944

46, 52'9

FAMILIE-

Tatal Familias

Average Fami 1 y Si=e
A'vel 'age Fam!. 1 y 1 naame

f0�245

f19,8' 8

.'i. ~, 08 i
5,  !96

1. 499

HOUSING
I"Ied !. an Home Va1 L e

Avc rage Home Value
Median Manth1 y F<ent
Average Monthly h'ent

t �9

F41,l96
4149

421

Fami 1 y Papul at i an
Nanl ami 1 y Pap ul at i an
Group Quar ters Papul at i on



198-'-I Estimate

44

16, Bl'i 1

422

UNIT~i AT ADDRESS:

Unit

9 Units
l !~ Un:i t<-

Mobile Home

NE I SHE QRIHQQD MQB I L I TY

HOI jF! EHQLD MOVED I N:

Mo=t Indecent Year

Last 5 Yeal s
6 � 9 Yea!- a Ag u

14 Year <=,  -'!rg !
15- Y=ar - Aqo

5� : I o!~   o, ! o  i! .!. o � t at  .  <= 5 c: . ! t e

I='," x; at,: Be : tor Emp1ovm ~n t

1 1, 917
1. 788

1, 7 !i

64*

2, 44B
5, 54l
1 5~I7
1, '-56

�4:.'8

74. /

11. 1/

1 ?. 6/

4 � .!/



Tabie 4K. Granqe Brave City, MS

1980

Census

1984

Estimate

1989

Pro jecti an
! Change
BC! to 84

20! .=. 4
6, 460
0, 278

.~. 1

%29! 849

21. 5/7.a! 476
4, f~.~

1 a! 47k!
t

fi18, 8~I 8

f6!. 77
5!'51

ih!~~i
pI

42: ! 18&

Total Population
Tat al Househal ds
Household Papulatian
Average Household Si"e
Median Household Income

4. 6/
i. './

~ 6'/

.  .!/

1989

Pra«ection
1980 Cc»n au ~

Number Percent

1984

Estimate

PGPULAT ICIN BY AGE

5
1.

17

a4

TOTAL

0

6

14

18
lK
P!

45

AL E POPul ATION BV ABE

17

44
~4

64
+

MAl. E PC!PL!LAT1ClN BY A8E
  !
6 � 1 '.

14 -- 17

fB � 24

25
.5 � 44

45
I I

8,1..

1 .4/

f6. '!

1C !  . C~9
1 .2/
1 =. 2"/

7. 5 "/7. 8/
1 'I I!

f6. 4/

8
Pr: 'I! ~ !! ~

6
' "!'

II Id! ~

4. 2/

I7 I

'!8. 7
- Medi an Age Total Papul ati an

M<-dian Agc» Adul t Papul gati an

lg

0

423

FEM
 J

6

14

18

2M

65

l. �47*
I'I 92

2! .>47
1! <.!96
1, 446
2�747

1. 880
1 �14.:

684
 	

6! 79:
79A

1! 1 2
5, 8

745

1! 477
9~9

550
p P4

281

6! 684
8.»6

4 I

701

7, !;70
94f

7. L! <.! . C,"/

. 1/

17. 4/

8. 1/
f 0. 7'/.

20. 4/

14. <.!/
8. 5"/

5. f/
:~ ~ 7/

1C�. 0/
11. 7'!

16. 7'/

7. 9/

11. 0/
21. 7'/

f.r. 8!

8. 1/
4. 9/

4. 1/

1 00. 0/
f=,l I /

18. !
8. '/

10. 5'/.'

19. 0/
14. 1 "/

H. 9/
5. 2"/

N/

." 7 1

1 .1/

15. 8/
7. 5 "/

1=". 0/

17. 1/

15. /

9 ~ f/
6. 5"/

4. 6/

8,
11. 8/

15. 4/

7.:!

1 1. 9'!.
f 7. 7"!

15. 7/

8 ~ 9/
6. 4'/

5. 0/

20! '24
11. 8 "/'

14. 8/
7 ~s/! ~ ~

~ ~/

14. 7:!
16. 4'/

10. h'/

6. 6/

1C!! '55
1 l. 4/

7�0/

11. 8/

14. 9/
17../

tC!. 6"/

6.5/

6. 1/

l' . 7'/
tl!

15. /

//
6. 7",!

5 � ! "/



l.'�-'I76

12, /178
7~7

'6l

l !0. <.!/
6'/

~/

l. 9'/

l6. ':77
 !'/

5. 4/
1. 6 "/

.' 0,:,

9 . i'/ ~
! F /

1 . 6'!

c!.0 l. 6/8p'-lni ~~h l. 7"/

HQIJ8EHQLD
 .!

11'lCQNE
7 4 9 P

9, 999
%i4

0 '/4�999
$. 4, 999

449�999
999

l/I. 9!
6. 9".

l6 ~ 7/
9'/

:0. 8'/

7. l'/
3 lr/

6'/

76

669

8. 1:!

8. 5'!

l5. 7/
'.i   ! ~ .~ /

. *.8/
8. l'/

. 6/.

5 J! !

~   ! �! �!
, f ! .'j .,!

~   ! <.!  !

,  � !

,  �!f ! .!

0 !   i-

f, 7

f '=.5

$5 !

$75

l,i98
8. "6

:? 8'5
1 i7I

.'".. 7"!

8 /}'/

481

l99
,' �! <!

l -8

.0. 6/l, 078
~. if�!
i!/I+

i49

75
~f�

1 6/I

~96

7. 2'/

9�6/

. l/

7. 6/

i0<!. 0/

l i. 5/
i ~. 8"/

4. i/
l 0.: '/

i,. 0/

7+,,

68l

 �!

80
4 9/1.

I
8:"'9

~ *!
16. l'!

424

TQT A!L P jPlJLAl I QIM

Nhit c

Bl ac I::

OtI ! er-

I I'lDU8 TI= Y

Ag: ! I=or/Fi ..h/Ni. n
Const/ uc't 1 Qn

Ilanuf aotur1nq:
blend .. r ab 1 e

Dur ab 1 e

Tv an sp o! 't a't 1 on
Commu! ! 1 c at' 1 oil =>

IAI-! ol e~~a 1 e Tr acl e

Retai 1 Trade

Fir! / Ins/heal E<~t
tsus/Fiep ai r Ber v
Fief 5/Ent! Rec 8el v
Pr-of /I=<el at.ed >er v

I-Ical th

E. d u c a i. 1 G ! l a 1

Other

Public Admin

Total

OCCUP AT 10N:

Hgr! Pro f:
I"Ig r
Prof

Tech/Admin/8al«s".

Tech

Admin/C1.erical
Sa 1 e:>

8el 'v1 ce'

Pr i vate I-Ioueehol d

F'rotective 8er v

other 8er v
Far.m/For e~t/Fish

Pr od! Cr a f t /Repa i r

l 980 I:.en ~- u s

Nllmber F'er cent,



<r'F~

.85
7. 6/
V K~~/

.7/
]00.0/W! r'~

4. ~/

C' Wr» 58. 6/
4. 8 "/

r ~ ~
4.'i 1

:, 8/4

5, 107
11

~. 114

'»W4. "/
'/

~ I/

100.0/

24. 7/
'/

15. 6>l

7. 8/
100. 0"j

'7. 4/
P �

18. 7/

15. 7/

425

Qper /Fabr/Labrs:
Mach Qperatars
Trans/Mat I"Iov i.ng
Handlrs/Cl eanrs/

Helprs/I abrs
Total Employed

EMF'LQYI"IENT BTATLJS:

Labor Far-ce".

Al meed Fa< ces

I=iv Labar Farce."

Emplayed
LJnemplayed

Nat in Labor Farce

MEAN'» TRANSF'QRTAT I QN TQ WQPI' '

Dl 1 ve/Gal pool
F'ub l i c Tr an s

Qther

Tct.al

TRAVEL TINE TQ WQRI.::

0 � 14 I'li nut e:

15 � 9 Minute

59 Mi nut <»s

6<..! + Mi nut es

Total

EDUI:ATIQN QF ADULTS OVER ".';5.
YEAI'8 QF SC'HQQL CQI"IPLLTED:

0 � 11 Year s

12 Years
1 ' � f.5 Years

+ Years

Median Years Completed

MARlTAL STATUS

Mal e".

Si n<31 e
Ma! r 1 ect

Sc.par ated
Wi do<,>ed

Divarc<ad

Total

I-email. e:

S.ing1 e
I'Iarr i ed

S<»parated
Widowed

Divor-c ed

Total

1, ~15

2, 76~
8 P»

418

5, .~~0

1 9 <'7

:, 57<>

1,:00

1

981

40

198

4, 4

7':1

8

64
"Q<,!
P PQ g

"'1. 8/

7 .1'/

. 9/.

.7/
4. 4'/

1<!< < ~ <!/

15

70. 8/

i. 4/
'5. 0/
7 . <-< '/

100. << j



WQRI:: I N5 I"IQTHERS:

With Children L nder

1th Children 6 � :l7

Sub t at.a 1
Nan-Wor I;ing I'lather'~~

Total

65"'

761

968
2,:~G 1

27 ~ 0/
.- .. ��'/

59 ..:""/

40. 7/
j, « �, � "/

FAMILy HQLISEHQI DS:

Ma< I led   aL pie
Femal e Hou~~ehal der

Male Hou ehalder

Total

86.:/

11. 0/

=. 7/

1 j«~.  >/

.', 156
4O4

97

~, *57

H�LISEHQLDH W 1TH."

Chi 1dren Llnder 18

Persons *5 and Q.er

HoL< ~eh a 1  :I e< 65 an d Qver

Marri ed Coup 1 e
W:i t.h Chx 1dren

Marr i. ed Coup 1 e
Ni tha <t Children

Fema 1 e Hou~ eh a 1 der-

Wi th Chi 1 dren

F ema 1 e Hou=eha 1 der

Withaut Children

Male Householder

With Children

Mala Hau'aehaldet-

Withaut Childran

Non--Fami. 1 i es

6 .  ~ 9/
9. � "/

7. 0'/

49. 0/1, 9*6

1,  . 81 27. <!"/.

.  y/

1. 9/

1 ~ <' /

11. H/,

PER SOILS PER HQLISEHQLD:

1 Per san

Per~on~

Pc r ~a< l&

4+ Per on=

Tat.al ldaL<eehal de

19. 7/
8. 6".!

1 ~ 6/

59. 1/

1«!«! � !/

797

f	9 �69 8
0*,041

Average Household Income
Per- Cap i t.;s Income

FAI I IL 1E!3

Tat al Fami l i e-

Average Family Size
Aver-age Fami 1 y 1nc;arne 9 20, 597

1,91.

564

0

HOLI S I NB

Medi an I-lame  /a 1 ue

AVE l ac! ~ Home Va1 uc~
Medi an Mont hl y R ~nt
Aver  ge Monthly Rc n t

426

Family Populatian
Non%emily Papulation
Gr aL<p QL<ar ter = Papal at i an



9C> ~ 0/.

2. i Y.
i. 4'!

6. i/

i%84 Estimate

i,46

427

UNITS AT ADDRESS:

Uni t

2 � 9 Uni ts

iu+ Uni t-

llob i 1 e I-lame

NE IBHBORHGOD MGF3I LI I Y

IRQUBEIHQLD ROVED 1N:

Most Recent Year
La t 5 Years

6 � 9 Ye&v s Ago
i 0 � i 4 Years Ago
i w+ Ye<3  s Ag a

Socio-conomic Status Score

I-rivate Sectar Employment

4, ~306

6 '!

.69

667

8 A

6i7
~7-

i'l i



Table 4L. Pascagoula City, MB

1980

Cer! sus

'/ Change
80 to 84

1 984.

Est 1 fllat e

J. 989

Projection

Total PopL� at iran
Total Hou~ ehold.
Household F'opul at 1 on
Average Idouseho! d Bx-e
Median Hou ehold Income

, 1,05
11. 1. ~ 1

.  !,945

.8
420,"81

29, ai8
10, 0~3
:8, 158

8
'416, 25 !

9. 5/

10. 9/

9. 9/
�. 8'/

25. 4/

!, ~ 
12, '..79
~4, 145

~ 8
526, 759

1980 Census
Number F'eroent

1 r84

Estimate

1989

F' -ojeotion

I" '> LJ~ .';. 4

E PQP!BLAT I QN BY AGE

1'3

17

44
c. 4

64

14, F87
1, 447
1, 879
1 . 094

', 1~7
"? 49

1, 651
1, 40.",

1, 241
1, =86

14, 9.'1
1. 499

1, 926
1, 14 .!

  

", 710
7 "r'

1,:~69

1,1:2
871

MALE E'QPQLAT I QN BY AGE
0 � 5
6 � 1 '.

17

18

55 � 64

+

.8. 6

.8. '
P7 li

26. 8
..'6. 6

Medi an Age Total F'opul at.i on
IAedian Age Adult Popul ation

428

TQTAL

0

6

14
18�
%5

F EI5AL

 .!

6

14

18

M5
45

PQF'L!LAT l GN BY AGE

7

W q

?

4~

4,
'-' '!

..:;18

805
?

*42

959
4,, !

772
~T

157

1 ! !.  s/

10. 0/

0/

7. 6/

15. 8/

16 97

11. 7/
9. 5 "/

H. 1/
7. 4"/

1 ! "!.  !/

1 !. 1/

1.'. 1!

7 ~ 6/

14. 9/

15. 6!

1 i..5/

9. 8!

8. 6/

B. 9/

100. 0/

10. 0/
1 ' ~ 9/

7. 6 "/

16. 8"/

18.' /

11. 9'/

9.' /

7. 6/

5. 8/

. 2,105
10.  !'/

1, -.7/

6 ~ 7/

1.:.. 9/
18. 7'/

1 '.5/

9. 1/
8..:/
B. 2"/;

ir Bm

9. 9/

1:.7/

6. 5/

1 ~ ~ «!/
17. 7.'!

1 . /

9. ~/

H. 8/

9. 9/

16, 28.
10. 0/
1 >'3 F7

6. 9 "/

14. Bi:

19. 6/

1 . 8/

B. 9/.
7. 9'/

*. 5i!

10�0/
1.2. 6I'.

6. 2/

11. 7/

18. 7/

14.2/

9.6/
7. 8'/

9. 1 "/

17, 464

.5/
5. 9"!

10. 7/
18. 4 "/
1.' . 5"/

9. 8"/

8 ~ /
11. 0'!

'7, 841
10. 1'/

!' ~/.L ~
6. 3 "/

I j

19. 0/

14. 8/

9. 5/

7. 4:!
7 .,/



1 ! ? ~  !/

81. 9/

16. 8/

/

C . ! !:i, '.!.i

79, 4/

19. 1/

1. 5/

18. "..';

1. 4/

Sp~ani eh 4 .!, i

HCIUBEHGLD
$  .1

~  ! ?

$1 !  ! !{!

$15.  ! ! !

$.'.g,   !  !  !

$ ''w r!?!3 .!
$~ ?,  ? ? ?

$7.1,  !! ! ? +

I NCGI"IE

$7, 499
QC:1Q

$,4

$. 4,999
$49�999

$74, 999

� 1  ?9

767
1�77 '
!

.L �5�5

7 ?9

247

;"l. 1/
7 ~ 7'/

17. 7/

B. 4/

15 7 ~ 1/
:. 5"/

~ 6;/

16. ="/
7 8/

1 ~, /
! 7 I/e

I I/

11.
-. 8"!

. 9'/

1 1 ..=-, �

4.  ./
9. 1'/

1. c.!/
v 1!~A ~ 'I /g

19. 7'/

6. 9/

1. 7!

217

74:

1�1L.L

=, c?8 ?
258

:549

.;, 127
I'4

SJ

5. 6/
2. 1/

I

17

,I

.7/
. 4/

.9/
<! !47 m

. 7!

. 6'/

.4/

.  .!/

68.

886
4.' 6

646

12!  ?41

1, 1~!B

1, 545
9. 6!

1"'. 8/

8/

16. 1/

9

1,9'8

1, 116

~ 7 "/

2. 1/
~ I/

M!..

986

118 1. 0/
19. 5"!

429

TGTAt PGF'HLAT I GN

Nhi te

E� ack

CIther

INDU8TRY:

Agr /Far /Fish/Min
Constructian

5 a nu f a c t I.I I 1 n g i
Nondurable

Dur able

Transpartatian
Communication~

L!Jholesale 1  ade

F{et ail Trade
F 1 I"I/ Ins/F{e&I E'Bt

Bus/I~epair Ser v
Pers/Fnt/R .c derv

Pr a f! F el at ed 8er v:

Heal t,h

EdL cati onal

Gther

Pub l i c Admir 

Tat el

GCCUPAT I GN:
Ngl-/F'r a.f:

Hgr
Prof

Tech! Admi n/8a I e'-:

Tech!

Adm1n/CIel 1cal

8alc s

Bel v1 ceo

Pr1 rat a Househol d

Prate ctive Her-v

0 tI !el 8el v

Far m/F o - e-t/F i sh

Prod/Cr af t!RI!pair

198 ? Cen sus

Number Percent



l. 2;;4
,~'  �!

4 h/

".7'/

662 5. 5 "/

2". �042 200. <'.!'/

99 i 4. 6/

56.  !'/.

5. <.'!;!

,4 ~

l, �2
l. OHO

7,. 69

2 2,.577

28

2, 188

2, 747

89 5/

9 ..~'!

5,  .�-
1, i.:.

PQt

1'." �64< !

rO..:"/
c7 c/

29. 0/
2. '.:"/

4, 7..6

+87

', 091

430

Dper/Fabr 'Ladrs'
Mach Qper'atar s
Tr ans/Mat Having
Handlrs/Cl eanrs/

He 1 p< s/Lab!
Total Emp1 oyed
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C. Economic Considerations

The economic aspects explored in this artif icial reef siting plan
development study include recreational fishing benef its, costs of dismantling
and transporting platforms, costs of maintaining platforms as artif icial reefs,
and procedures for estimating the value of an artificial reef  platform or
other! to a coastal community. The following items are significant to this
study.

Identifying the means of measuring the value of recreational
fishing by either the travel cost method or the contingent valuation
method.

Artif icial reefs can provide additional catch f or both commercial
and recreational f ishermen and recreational value f or sportsmen.

Cost components of an artif icial reef include a manufacturing or
dismantling cost, a transportation and installation cost, a
maintenance cost, and a liability insurance cost.

Individual reefs are established if their expected benef its are
greater than their cast of installation.

In a simplified manner, the optimum number of reefs can be
determined by dividing the dollar value of the maximum possible catch
from the unlimited number of artificial reefs by the average cost of
establishing artif icial reefs and then taking the natural logarithm of
the res ul t.

A large amount of data has been published in an industry position
paper with respect to the removal costs of obsolete oil and gas
platf orms in the Gul f of Mexico.

The decision by oil companies on whether to sell obsolete
platforms for scrap or to donate them for use as artificial reefs is
one of economics.

On the basis of the economic f indings in the available
information, an economic model has been developed which may be applied
to each of the selected reef siting areas. A summary of this economic
model f allows. The site-specific models will be covered in a later
section.
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SITING PLANS FOR THE ESTABLISHMENT OF ARTIFICIAL REEFS

IN THE GULF OF MEXICO: A COOKBOOK PROCEDURE

Introduction

This report summarizes a cookbook procedure of making decisions as to
whether a population center should attempt to have an artificial reef
established in its waters. All technical arguments and presentations are
deleted. Questionnaires were distributed to participants of town meetings
that were held in Biloxi  January 21, 1986!, Mobile  January 22, 1986!, and
Pensacola  January 23, 1986!. These questionnaires and their responses are
summarized and presented in this report. This report may be used together
with cookbook procedures developed for each of three study areas; Biloxi,
Pensacola, and Mobile.

Summary of Procedures

Step l: Identify the population center.

A given community that considers establishing an artificial reef is the
population center. If fishing waters are shared by another adjacent community,
this neighboring community should also be included in the population center.
Population centers are selected usually on the basis of social and demographic
data.

Step 2: Develop an exclusion map.

An exclusion map should identify areas where artificial reefs may not be
placed. These areas include shipping lanes, offshore ports, biologically
sensitive areas, marine sanctuaries, military areas, and areas of particular
shipping interests. An exclusion map shows areas that are most suitable for
eastablishing artificial reefs in waters of the particular population center.

Step 3: Clarify the requirements and procedures of obtaining the permit to
establish an artificial reef.

Early in the process, the population center may clarify the requirements
and procedures of obtaining the permit to establish an artificial reef. This
step is intended to make sure that no problems arise from the permit procedure
after the decision is made to establish an artificial reef in the waters of
the population center. This step requires personal interviews or telephone
conversation with those who issue the permit.

Step 4: Obtain the numbers of commercial and recreational fishermen for the
population center.

These numbers are necessary in estimating potential benefits from use of
the artificial reef under consideration. The local fishermen s association,
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the U. S. Coast Guard, or a state office that issues fishing licenses may be
able to provide information on these numbers. It is almost impossible to
obtain accurate numbers of commercial and recreational fishermen. Since these
numbers are the basis for the subsequent calculation, it is important to come
up with reasonably accurate numbers. Saltwater divers should be couated as
recreational fishermea.

Step 5: Estimate the dollar value of additional fish catch.

The dol.lar value ia the sum of retail prices of different species of fish
that both commercial and recreational fishermen are expected to catch off the
artificial reef under consideratiaa. Opinions of local fishermen and local
marine biologists would be the source of this estimation. Since the fish
catch off an artificial reef may vary with the type of the artificial reef, it
may be necessary to presuppose the type of artificial reef the population may
plan to have established.

Step 6: Obtain the numbers of resident and tourist recreational fishermen in
the population center.

These numbers are necessary to estimate total fishing days of recreational
fishermen in the population center. Rather than undertaking costly studies,
it is suggested that fishing communities use the results of the 5-year interval
national survey on fishing, huatiag, aad wildlife-associated recreation.
The 1980 National Survey of Fishing, Hunting, and Wildlife-Associated Recreation
was published in 1982 by the U. S. Department of the Interior aad the
U. S. Department of Commerce. The 1985 survey may be made available in 1981.
The survey indicates the ratios of resident recreational fishermen and tourist
recreational fishermen relative to an area s residence recreational fishermen.
Residence fishermen refer to fishermen who live in the population center.
Resident fishermen refer to residence fishermen who fish in waters of the

population center. If a residence fishmaa fishes ia areas other than the
population center, the residence fisherman is not a resident fisherman.
Tourist fishermen refer to out-of-town fishermen who came to the population
center for fishing. The ratios presented in the survey are different from one
state to another.

Step 7: Estimate the total annual fishing days of the population center s
recreational fishermen.

The total annual fishing days of the population center are obtained by
adding the total annual fishing days of the resident recreational fishermen
and the total annual fishing days of the tourist fishermen' The total annual
fishing days of recreational and tourist fishermen for the northwest Florida
are available ia,"The Economic Impact and Valuation of Saltwater Recreational
Fisheries in Florida", a 1982 study by Bell, Sorenson, and Leeworthy ~ The
annual fishing days per resident recreational fisherman are 11.5 days, while
the annual fishing days per tourist recreational fisherman are 8.1 days'
Since no comparable data are available in the national survey, these findings
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may also be applied for Alabama and Mississippi as well as northwest Florida.
The estimation of the total annual fishing days of the population center s
 resident and tourist! recreational fishermen is made as follows:

[Resident recreational fishermen x 17.5]

[Tourist recreational fishermen x 8.1]Plus

[Total fishing days of recreational fishermen]
21.9342Fr

Equa ls

Step 8: Estimate the total dollar value af recreational fishing.

[Total fishing days of recreational f ishermen]

x $14.73

[Total dollar value of recreational fishing]

Multiplied by

Equals

Step 9: Estimate the value of recreational fishing for the artificial reef
under consideration.

The value of recreational fishing derived in step 8 is based on the
assumpt ion that all fishing days of all recreational fishermen are spent
around the artificial reef ~ The value, therefore, should be multiplied by the
percentage of fishing days spent on fishing around the artificial reef
relative to total fishing days . The population center must make the best
judgment for the percentage. That is,

[Total dollar value of recreational fishing]

Multiplied by [Percent of fishing around artificial reef]

[Dollar value of recreational f ishing around
artificial reef]

Equals
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To estimate the dollar value of recreational fishing, the total number of
fishing days for recreational fishermen should be multiplied by how much each
day is worth to each fisherman. Unless reliable studies are available for
particular population centers that estimate the value of recreational fishing,
it is suggested that population centers use the guidelines for assigning points
for special recreation, developed by the Corps of Engineers. The unit-day
value for saltwater recreational fishing in 1986 price is $14.73. Total dollar
value of recreational fishing of the population center, therefore, is obtained
as



Step 10: Estimate the expenditure impact owing to the artificial reef.

The net economic development impact from expenditures by out-of-town
f ishermen  and additional local f ishermen, if there are any! should be
included in estimating the expenditure impact. Additional expenditures by
only those fishermen who are attracted to the area due to the artificial reef
should be considered. The annual expenditures per fisherman by state of
activity are available in the 1980 national survey. These expenditure f igures
are adjusted to the 1986 price level. To obtain the expenditure impact,
out � of � town  commercial and recreational! fishermen and local  commercial
and recreational! fishermen who are newly attracted to the area due to the
artificial reef under consideration need to be estimated'

Step 11: Estimate the total annual benefit from the artificial reef.

The total annual benefit from the artificial reef under consideration

is obtained by adding the following benefit categories:

 A! the dollar value of additional fish catch from the artificial reef
[Step 5]

 B! the dollar value of recreational fishing for the artificial reef [Step 9]

 C! the expenditure impact of the artificial reef [Step 10].

Step 12: Convert the total annual benefit from the artificial reef to its
present value.

[Total annual benefit]

9.077040Multiplied by

Equals [Present value of benefit]

Step 13: Estimate the total cost of establishing the artificial reef.

The total cost of establishing an artificial reef consists of
 a! manufacturing or dismantling cost,  b! transportation cost that may
include a liability insurance on shipment of an artificial reef, and the
maintenance cost including an annual liability insurance premium. The
maintenance cost should be discounted to the present value since it is
recurring annually. Cost estimates are made usually after potential donors of
artificial reefs are identified. The total cost is obtained by adding the
following cost categories:
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Since total benefit figures are recurring each year, these figures should
be converted to their present values so that benefits can be compared with
costs for the same price level. To simplify the computational procedure, it
is assumed that the discount rate is 10 percent and the life of an artificial
reef is 25 years. The present value of the total annual benefit, then, is
obtained as follows:



 A! Manufacturing or dismantling coat, if this cost is assumed by the
population center.

 C! Present value of annual maintenance cost, which is Annual maintenance
cost x 9.077040.

Step 14: Identify the sources of external funding and apply for funds.

The next step is to identify the sources of external funding and apply
for funds needed to establish the artificial reef. Sources include the

Wallop-Breaux fund at the federal level, state and local government, and local
fishermen s groups. The fact that out-of-town fishermen would be attracted to
the area may be presented as a basis for requesting a subsidy from the local
government. Subtract the amount that can be acquired from these sources from
the remaining cost to obtain the net cost of establishing an artificial reef
to the population center. That is,

Total cost obtained in Step 13

External funds

Net cost of establishing an artificial reef

Minus

Equals

Step 15: Make the decision.

The final decision on whether or not to establish an artificial reef in a
given population center is made by co~paring the present value of total annual
benefit obtained in Step 12 with the net cost of establishing the artificial
reef obtained in Step 14. If benefits are greater than costs, the population
center may establish the artificial reef If benefits are smaller than costs,
the population center may not establish the artificial reef.
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Art if ic is 1 Reef Questionnaire and Responses

Responses summarized in the below are estimates by fishermen in each of
the three towns who participated in the town meetings. Since the range between
low estimates and high estimates is substantial in all three towns, caution
should be exercised in interpretation of these figures.

1. What is the name of your town? [

Response:

There were 23 usable responses in Biloxi, 6 usable responses in
Pensacola, and 44 usable responses in Mobile.

2. How many fishermen live in your town?

a. commercial fishermen

b. recreational fishermen

Response:

Recreational

Fishermen

Commerc ia l

F i ah ermen

3. On any given day, how many local fishermen fish in the waters of your
town for recreation? [ ]

Response:

The average figures are 261 in Biloxi, 925 in Pensacola, and
2,180 in Mobile.

fishermen fish in the4. On any given day, how many out-of-town
waters of your town? [

Response:

563 in Pensacola, andThe average figures are 85 in Biloxi,
465 in Mobile.

5. Approximately how many days during a year does a typical recreational
fisherman of your town fish in the waters of your town' ?

] 20 days
] 25 days
] 30 days

Response:

440

Biloxi

Pesacola

Mobile

[ ] 5 days
[ ] 10 days

] 15 days

814

400

1,874

4! 127
12,500
16,680



The average days are 26 in Biloxi, 25 in Pensacola, and 26 in Mobile. The
average fishing days of a typical recreational fisherman is remarkably
consistent across the state linc'

6. Approximately how many days during a year does a typical out-of-town
recreational fisherman fish in the waters of your town7

[ ] 1 day
] 5 days [

[ ] 10 days

] 15 days
] 20 days

Response:

The average days are 8 in Biloxi, 5 in Pensacola, and 8 in Mobile. These
figures are also quite consistent.

7. According to your judgment, will artificial reefs increase fish catch in
the waters of your townP [ ] Yes [ ] No

Response:

Yes No No Response

Biloxi

Pensaco la

Mobile

21

6

41

8. Would you be interested in having artif icial reefs in the waters of your
town7 [ ] Yes [ ] No

Response:

No No ResponseYes

Biloxi

Pensacola

Mobile

23

6

42

Please continue only if your answer to No. 8 is Yes:

9. Check the types of artificial reefs that you prefer to have in the waters
of your town:

Biloxi:

Yes No
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a.

b.

c. [
d. [
e. E
Response:

oil/gas platforms
sunken ships
tires

concrete rubbles

others.' specify



o i 1/gas p la t forms
sunken ships
tires

concrete rubbles

others

Pensacola:

oil/gas platforms
sunken ships
tires

concrete rubbles

others

Mobile:

oil/gas platforms
sunken ships
tires

concrete rubbles

others

10. Ef you have to pay for siting an artificial reef in the waters of your
town, how much would you be willing to pay during a year for the right
to use the artificial reef?

zero

1 to 50 dollars

51 to 100 dollars

101 to 150 dollars

151 to 200 dollars
201 to 250 dollars

251 to 300 dollars
more than 300 dollars

Response.'
Biloxi Pensacola Mobile

zero dollars

1 to 50 dollars

51 to 100 dollars
101 to 150 dollars

151 to 200 dollars
201 to 250 dollars

251 to 300 dollars

300-plus dollars

average $58.50 $75 F 00 $91.67
11. Are you a commercial fisherman or a recreational fisherman?

[ ] commercial f isherman
[ ] recreational f isherman

Response:

442

1 [ ]
2 [
3 [
4 [. ]

t ]
[ ]
[ ]

8 [

17

18 8
19 7

33

38

15

28

16

3

15

4 0 1
0 0 0

6 5
15

4

16

11

6

29

16

28

9

17 7
3 1

1 0 4



Biloxi Pensacola Mobile

commer c ia 1

recreational

both
other

12. If you have an artificial reef sited in the waters of your town, what
percent of your fishing time do you expect to spend around the reef for
f ishing7

less than 10 percent
11 to 20 percent
21 to 30 percent
31 to 40 percent
41 to 50 percent
more than 50 percent

Response:

Biloxi Pensacola Mobile

39.1X 36.0X 41.1Xaverage

13. Artificial reefs in your town may attract out-of-town fishermen and their
dollars. Expenditures by these out-of-town fishermen on local goods and
services are expected to be:

substantial

moderate

little, if any.
zero.

Response:
Biloxi Pensacola Mobile

substantial

moderate

little, if any
zero
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[ ]
2 [ ]
3 [ ]
4 l ]
5 E ]

E ]

less than 10 X

11 to 20 X
21 to 30 X

31 to 40 X

41 to 50 X
more than 50 X

[ ]
2

3 [ ]
[ ]

20

2

0

33

2

5

4

2 5
8

10 9

19
17

4

0



Additional open-ended questions were asked to participants of the town meetings.

14. If you fish from a boat, how far offshore do you typically travel to fish?

Response:

15. What is the farthest distance offshore you are willing to travel to fish?

Response:

16. If you SCUBA dive, how far will you travel to SCUBA dive?

Response:

17. What is the deepest water depth you feel comfortable with diving?

Response:
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Biloxi

Pensaco la

Mobile

Biloxi

Pensaco la

Mobile

Bi loxi

Pensacola

Mobile

Biloxi

Pensacola

Mobile

30.1 miles �6 samples!
16.0 miles � samples!
19.9 miles �4 samples!

46.1 miles �4 samples!
34.0 miles � samples!
37.3 miles �4 samples!

37.5 miles � samples!
27.5 miles � samples!
21.9 miles �4 samples!

110 feet � samples!
110 feet � samples!

98 feet �5 samples!
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ABSTRACT

This project deals with the economic component of siting plans for the
establishment of artif icial. reefs in the Gulf of Mexico. The project was
funded by the Saltonstall-Kennedy funds of the National Marine Fisheries
Service through the Mississippi-Alabama Sea Grant Consortium. The project
period is October 1, 1984 to September 30, 1985.

There are approximately 3,350 petroleum platforms in the Gulf of Mexico.
As oil and gas exploration activities decline, these platforms should be
removed according to the Outer � Continental Shelf Lands Act and the Bureau of
Land. Management lease agreement. The cost of removing a typical platform in
40 to 75 meters of water is estimated at $1.4 million in the Gulf of Mexico,
and $70 million in the North Sea. The project is concerned with how to make
the best use of obsolete oil and gas platforms that will benef it commercial
and recreational fishermen and minimize costs of removal to the oil industry.

The project evaluates economic aspects of converting oil and gas platforms
into artificial reefs, and develops a model which coastal communities may use
in making decisions as to whether or not to establish artificial reefs near their
waters. Fconomic aspects explored in the project include valuation of
recreational fishing, costs of dismantling and. transporting platforms, costs
of maintaining platforms as artificial reefs, procedures of estimating the
value of an artificial reef to a coastal community. The project has been
developed in close consultation with the Artificial Development Center in
Washington, D.C. and contains a complete list of references on the subject.
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EXECUTIVE SUMMARY

This study deals with the economic component of developing siting plans
for the establishment of artificial reefs in the Gulf of Mexico. Due to the
paucity of general economic models of artificial reefs, a considerable effort
has been expended in this study to develop such model.

Summary of Findings

i. Studies indicate that artificial reefs enhance reproduction of f ish.

2. One problem with the establishment of artificial reefs relates to
measuring the value of recreational fishing. Basically, there are two methods
by which the value of recreational fishing may be estimated. One is the
travel cost method in which per capita use of an artificial reef is
hypothesized to depend on the variable cost of travel to the reef and the
value of travel time; the other is the contingent valuation method which
estimates benef its from an artif icial reef by directly asking individual
fishermen their willingness to pay for the new artif icial reef.

3. If studies have not already been made for a coastaL population center
that considers the establishment of an artificial reef, the unzt day value
method used by the Corps of Engineers is suggested. In the unit day value
method, points are assigned for specific recreational activities, and these
points are converted to a unit day value according to a conversion table.

4. The optimal sustaining yieLd  OSY! refers to an optimal level of fish
population that remains unchanged with fishing activities. If optimal means
the maximum physical yield, the OSY becomes the maximum sustaining yield
 MSY!. The OSY is defined in this study as that Level of physical yield which
provides the maximum utility to all fishermen. The OSY of an artificial reef,
it is proven in this study, may be lower than its MSY due to overfishing so
long as the dollar value of enjoyment which recreational fishermen derive from
the act of fishing is greater than the dollar value of reduced fish catch
below the level of MSY.

5. Benefits from an artificial reef are two � fold: additional fish catch for
commercial and recreational fishermen, and additional recreational value for
recreational fishermen. Coat components of an artificial reef include a
manufacturing or dismantling cost, a transportation and installation cost, a
maintenance cost, and a liability insurance cost.

6, Individual artificial reefs are established if their benefits are greater
than their costs of installation.

7. The optimal number of artificial reefs for a given community may be
obtained by optimizing the net benefit function that is the difference between
the total benefit function and total cost function. Under simplified conditions,
the

optimal number of artificial reefs can be determined, first, by dividing
the dollar value of the maximum possible catch  M! from the unlimited
number of artificial reefs by the average cost of establishtng artificial
reefs  C!, and, second, by taking the natural logarithm of the result.
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8. Literature on published data relating to the model of artificial reefs is
surveyed. Important sources include the National Survey of Fishing and Hunting
made at 5-year intervals by the U. S. Department of the Interior and the
U. S. Department of Commerce, and a survey of saltwater recreational f ishing made
by Bell, Sorenson, and Leeworthy.

9. Oil and gas platforms are a special case of artificial reefs. The sheer
nu~ber �,350 in the Gulf of Mexico alone! and removal cost  millions of
dollars! are staggering. A substantial amount of data has been published in
the Industry Position Paper.

10. The decision by oil companies an whether to sell platforms for scrap or
to donate them for use as artificial reefs is a problem of economics. Public
policy may influence decision making by oil companies by enabling fishermen to
assume part of the transpartstion coats of platforms or by allowing oil
companies to claim tax deductions for donating platforms for use as artificial
reef s. Po lie ies that encourage oil f irma to donate plat forms for, use as
artif icial reefs become less important as the number of platforms used as
artif icial reefs increases,

Procedures of Applying the Model

The very first step in developing siting plans for the establishment of
artificial reefs is to ident ify population centers and develop an exclusion
map. Population centers in the study area include Gulfport, Biloxi,
Ocean Springs, and Pascagoula in Mississippi; Bayou La Batre, Dauphin Island,
Mobile, Fairhope, Pleasure Is land, and Gulf Shores in Alabama; and Perdido
Key, Pensacola, Pensacola Beach, Santa Rosa Island, Navarre Beach, and Fart
Walton Beach in Florida. Economic components come into the picture once an
exclusion map is developed for a population center that considers establishing
an artificial reef. Economic procedures are the following:

l. Obtain the number of commercial fishermen  Fc! and the number of recreational
fishermen  Fr! with boats for the population center. The source of data would
preferably be the local f ishermen s association, the Coast Guard, or the
state s off ice that maintains boat registration or sells licenses.

2. Estimate the dollar value of the additional f ish catch by bath commercial
and recreational fishermen from the artif icial reef under consideration.
Let Va represent the value of the additional catch.

3. Multiply the area s recreational fishermen  Fr! by the ratios indicated
below to obtain the number of resident recreational fishermen and the number
of tourist recreational fishermen. These ratios are based on the 1980 survey
for Alabama, Florida, and Mississippi which is summarized in Table 5-1 of this
study.
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Area s residence recreational

fishermen

FrFr

x 0.9622 x 0.9535 x 0.9615Multiplied by

Resident fishermen 0.9622Fr 0.9535Pr 0.9615Fr

x 0.3000 x 0.6795 x 0.3873Multiplied by

0. 2887Fr 0. 647 9Fr 0. 3724FrTourist fishermen

4. Compute the total annual fishing days by multiplying the
number of fishermen found in Step 3 by the average fishing
days per angler in Table 5-3 of this study. When the
fishing days are multiplied by the user day value obtained
in the last section of Chapter VII of this report, the upper
limit of the value of recreational fishing from the artificial
reef is obtained.

Alabama

$272.12Frva lue of r ec r eat ion

F lorida

$31!.25Frva lue of reer eat ion

Miss issippi

$281.57Prvalue of recreation
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res ident

tour ist

total

multiplied by

resident

tour ist
total

multiplied by

resident

tour ist

total

mu!tiplied by

Population Centers in
Alabama Flor ida Mis siss ippi

0.9622Fr x 17.5 16.8385Fr

0.2887Fr x 8.1 = 2.3385Fr

19.1770Fr

x $14.19

0. 9535Fr x 17 . 5 = 16. 6862F r

0 ~ 6479Fr x 8.1 = 5.2480Pr
21. 9342F r

x $14.19

0.9615Fr x 17.5 = 16.8263Fr

0.3724Fr x 8.1 3.0164Fr

19.8427Fr
x $14.19



5. The values of recreational fishing derived in Step 4 are based on the
assumption that all fishing days of all recreational f ishermen are spent
around the artificial reef. These values, therefore, should be multiplied
by the percentage of f ishing days spent on f ishing around the art if icial
reef. For purposes of illustration, assume that the percent is 25. The
actual value of recreational fishing  Vr! is obtained:

Alabama

Vr = $272.12Fr x 0.25 = $68.03Fr

F lor ida

Vr = $311.25Fr x 0.25 = $77.81Fr

Miss iss ippi

Vr $281.57Fr x 0.25 = $70.39Fr

6. Estimate the expenditure impact  Ve! of out-of-town f ishermen and
additional local f ishermen on the local economy. The transfer portion of
Vi may not be included in estimating total benefit from artificial reefs.

7. Add Va in Step 2, Vr in Step 5, and Ve in Step 6 to obtain the total
benef it  TB! from an artif icial reef for a given population center:

TB = Va + Vr + Ve

8 ~ Since total benefit figures are recurring each year, obtain the present
value of annual total benefits and let NB stand for the present value.
That is,

HB = Sum of [TB /� + d! ]

where d is discount rate and i represents the life of artif icial reefs.

9. Estimate the total cost  TC! of estab! ishing an artificial reef. The cost
consists of manufacturing dismantling cost, transportation cost including
liability insurance, and maintenance cost including liability. Cost
estimates are made usually after potential donors of artificial reefs are
identified. Determine the remaining cost  RC! by subtracting from total
cost the portion that the donor is willing to assume.

10. Identify the sources of funding and apply for funds needed to establish
the artificial reef. Sources include the Wallop-Breaux fund at the federal
level, state and local government, and local fishermen s groups. Subtract
the amount that can be acquired from these sources from the remaining cost
to obtain the net cost of establishing an artificial reef. Let NC stand
for the net cost.

11. Decide whether or not to establish an artificial reef by comparing NB
with NC.
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SITING PLANS FOR THE ESTABLISHMENT OF ARTIFICIAL REEFS

IN THE GULF OF MEXICO: AN ECONOMIC ANALYSIS

INTRODUCTION

Stating the Problem

Artificial reefs refer to structures which are constructed or placed
in waters for the purpose of enhancing fishery resources and commercial
and recreational fishing opportunities . Artificial reefs differ from
dumping in that artificial reefs are deliberately sited with definitive
criteria, while dumping is a random disposal or a non~ac of surplus
products' A random disposal or a surplus product may become an artificial
reef if these are accepted as such according to definitive criteria.
Artificial reefs have become of great interest to many because there are
approximately 4,000 petroleum structures that, with depletion of petroleum
drilling, can be used as artificial reefs in state and federal waters in the
Gulf of Mexico. Artificial reefs that are known wifely include tires, sunken
ships, and I.iberty ships built during World War II.

The difficulty involved in management of artificial reefs may be
illustrated by conflicting views on the use of oil/gas platforms. The
Department of Defense is strongly opposed to the "leave it as it stands"
option because these platforms interfere with navigation of submarines and may
provide a hiding place for enemy submarines. Many commercial shrimpers, on
the other hand, are opposed to moving the platforms because moving them
inevitably leaves behind a substantial amount of debris, tearing off nets and
other fishing equipment.

Section 203 of the National Fishing Enhancement Act of 1984 defines the
five objectives of artificial reef programs; �! to enhance fishery resources
to the maximum extent possible; �! to facilitate access and utilization by
United States recreational and commercial fishermen; �! to minimize conflicts
among competing uses of waters covered under this title and the resources in
such waters; �! to minimize environmental risks and risks to personal health
and property; and �! to be consistent with generally accepted principles of
international law and not create any unreasonable obstruction to navigation.
A similar statement of objectives of artificial reef programs ha~ also been
stated by Schmied of the National Marine Fishery Service  NMFS!. Artificial
reef programs are also cons istent with the Pres ident s proclamation of an
exclusive economic zone  EEZ! on March 10, 1983, which expressed a national
interest in resources found within 200 nautical miles from shore.

Stated objectives of artificial reef programs require the establishment
of artificial reefs to enhance fishery resources for both commercial and
recreational fishermen. Establishing artificial reefs is not a free good,
however. An economi.c analysis is needed for a more efficient allocation of
fishery resources.
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Objectives of the Study

This study is an attempt to provide answers to the followi.ng questions.

�! What is the economic value of an artif icial reef to commercial f ishermen?
What is the economic value of an artificial reef to recreational fishermen?
How is the value measured?

�! What are the benefits from artificial reefs'? How are these benef its
measured?

�! What does it cost to establish an artificial reef?

�! Who should pay for establishing and maintaining an artificial reef and
why?

�! How can a community determine the optimal number of artificial reefs that
provides the maximum benefit to the community?

This study will provide a step-by � step procedure that should be followed. when a
community makes a decision on whether or not to establish artificial reefs
near its waters.

Artificial Reefs and Fish Production

Whether artificial reefs increase the fish population or simply relocate
the existing fish population is important to studies of artificial reefs,
especially when their establishment depends on the comparison of benefits from
these reefs and costs of their establishment . A desirable site of artificial
reefs should afford a minimum travel time and fuel consumption, avoid
interference with navigation, and avoid strong, currents so that the site can
be precisely fixed . Artificial reefs that meet these conditions do not
necessarily increase the fish population, however.

Fish are attracted to artificial reefs for several reasons. These
include orientation, conservation of energy, food., and shelter. There are two
hypotheses regarding the fish population around artificial reefs. One is the
attraction theory, which states that an artificial reef merely concentrates fish
by serving as an orientation point and does not increase the net population of
fishy The other is the productivity theory, which suggests that the artificial
reef enhances the reproduc!ion of fish because of a greater food supply and
protection from predators.

A study exists that strongly favors the productivity theory. Stone et al
studied the fish population on an artificial and natural reef ~ The study area
is located northwest of Pacific Reef Light in Biscayne National Monument, 50
km south of Miami, Florida. These researchers built an artificial patch reef
on January 21, 1972 with 500 automobile tires to approximate the size of the
adjacent natural. patch reef, After the artificial reef had been in place 7
months, visual observations indicated about equal numbers of fish and a similar
species composition on both the artificial reef and the natural patch reef.
Although the artificial reef was less than 25 meters from the natural reef, it
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did not diminish the resident population of the natural reef but doubled the
carrying capacity and f ish biomass in the immediate vicinity of the two reefs.
For the remaining 2 years of this study, the fish population on both reefs
showed similar seasonal fluctuations. Another in-depth study by the
Continental Shelf Associates, Inc,. supports the hypothesis that oil and gas
platforms increase the fish population size, although the increase is limited
to those saecies which actually become residents of the subsurface platform
substrate.

Scope of Methodology

This study deals with several different aspects of fishery resource and
fishing off artificial reefs. Two of the most important concepts are measuring
the value of recreational fishing and defining the optimum sustaining yield.
These concepts are discussed in the next two chapters. The discussion is
followed by an economic model of artificial reefs in Chapter IV which is
developed on the basis of, among others, the value of recreational fishing and
the concept of the optimum sustaining yield. The model is intended to provide
policy prescriptions relating to the establishment of artificial reefs. A
review of literature is presented as concepts are discussed and the model is
developed and applied.

The literature survey on data needs of the model is presented in Chapter V,
whereas analyses relating to oil and gas platforms are presented in Chapter VI.
The procedures of applying the model are summarized in Chapter VII.

Footnotes

1 ~ 98th Congress 2d Session, H.R. 6342 Title II � Artificial
Reefs, in HR 6342 HDS, 1984, p. 9.

2. Beardsley �977!, p ~ 19.

3. For more details on the use of Liberty ships as artificial
reefs, see Beardsley �977!, pp. 17-18.

4. 98th Congress 2d Session, H.R. 6342 Title II � Artif icial
Reefs, in HR 6342 HDS, 1984, p. 4.

5. Schmied �974!, pp. 128-130. According to Schmied,
artificial reefs in the fishery management process have the
following six roles; �! to maintain, restore and enhance
fishery habitat; �! to rebuild fish stocks by increasing
fish biomass; �! to increase food production and recreation
opportunities; �! to promote efficiency by creating fishing
opportunities closer to urban population; �! to reduce user
conflicts among different user groups; and �! to develop
underutilized species by helping fishmen selectively target
species of interest.

6. Dugas, Guillory, and Fischer �979!, p. 3.



7. Stone, Pratt, Parker and Davis �979!, p. 1.

8. Continental Shelf Associates, Inc.  April 1982!, p. 155.
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ESTIMATING THE VALUE OF RECREATIONAL FISHING

Problem Def ined

The value of an artificial reef varies with the value of additional fish
to commercial fishermen and the value of additional f ishing to recreational
fishermen. If the sum of these two types of value from an artificiaL reef
exceeds the cost of establishing the artificial reef, it becomes economically
feasible to consider establishing the artificial reef.

Estimating the value of commercial fishing is simple in comparison to
estimating the value of recreational f ishing. In estimating the value of
commercial fishing, Crutchf ield assumes that fishery resources such as
artificial reefs are well managed and suggests the hypothesis that use of the
fishery is to maximize the net yield from leasing or selling the right to
fish. The hypothesis leads to the objective function of commercial fishing in
that the managerial objective of commercial fishing is to maximize the present
value of future net yields in fishing from the artificial reef. The objective
makes it necessary to estimate sustainable physical yield~ from a given
artificial reef and long range forecasts of market prices . Physical
yields must be sustainable since overf ishing may actually decrease the value
of artificial reefs. By multiplying annual sustainable physical yields and
their prices and by obtaining the net present value of annual catches, one can
determine the value of commercial fishing from artificial reefs.

Estimating the value of recreational fishing for an artificial reef is
difficult for, at least, the following three reasons. First, the value of
recreational f ishing may lie more in the act of f ishing than in catches of
fish. Second, fishing around artificial reefs is currently free once fishermen
arrive at the site, making it dif f icult to measure the exact value of f iehing
to individual f ishermen. Finally, the value of recreational f ishing may be
different from one fisherman to the next. Any method that estimates the value
of recreational f ishing should be able to consider interpersonal dif ferences
in utility.

From the viewpoint of economic analysis, the problem of estimating the
value of recreational fishing boils down to estimating the demand function for
recreational fishing, and a consumer e surplus therefrom. This is because the
value which a buyer attaches to a good or a service is indicated by the
buyer s demand curve for the product. Numerous methods have been suggested
for estimation of a demand function for recreational services including
recreational fishing. Two of these methods that are comparatively more
significant are discussed in the remainder of this section

Travel Cost Method

The basic premise of the travel cost method  TCM! is that per capita use
of a recreation site such as an artificial reef will decrease as out-of-pocket



and time4costs of traveling to the site increase, other variables being
constant, In TCM, a demand curve is derived by using the variable costs
of travel and the value of time as proxies for price. TCM progresses from
estimating the use of an artificial reef to deriving a demand curve

To estimate the use of a proposed recreational project, one may specify
a use estimating model that relates use at a proposed site to the distance
traveled, socio-economic factors, and characteristics of the site and
alternative recreational opportunities. Actual data may be gathered through
questionnaires to potential users of the proposed recreational site or by
observing the visitation patterns at one or more existing projects with
similar resource, operation, and anticipated x ecreational use characteristics.

The procedure of deriving demand in TCM consists of  a! calculating total
use at different incremental distances  prices! and  b! statistically estimating
a demand curve for the site being evaluated that relates "prices" to total
visits. Distances are converted to dollar values using per mile conversion
factors reflecting both time and out-of-pocket travel costs. The area under
the demand curve plus any user charges or entrance fees measure the
recreational benefits attributable to the site.

Some of the important factors that need to be understood regarding TCM
are the following. First, variable or out-of-pocket travel costs are used
as proxies for price since these are the costs that potential users would
be most aware of when making a decision about whether or not to visit a
particular recreation area. These do not include fixed costs since these
costs general-ly would not affect the potential user s decision to travel the
additional mileage for recreational purposes. Second, two adjustments are
required. One is an adjustment fox round-trip mileage.  The cost per mile
should be doubled.! The other is to distribute the travel costs of the trip
among the number of users traveling in each vehicle. Third, the opportunity
cost of time is the value of work or leisure activities foregone to travel to
and recreate at the site. The value may range between zero for no alternative
leisure activity and the wage rate if the alternative leisure activity was
valuable enough to forego earnings.

The final computational step in the travel cost approach is to measure
the area under the demand curve. This area is equal to the amount users would
be willing to pay but do not have to pay for the opportunity to participate
in recreation at the resource being evaluated. Any user charges or entrance
fees should be added to this consumer surplus value in order to determine the
gross value of the recreational project.

The txavel cost method may suffer the following methodological problems
First, the treatment of travel. time of individual fishermen is far from
adequate. Second, the interdependent relationship among fishermen, known as
the congestion problem, is not adjusted for an accurate aggregation of benefits
accruing to individual fishermen. Third, different areas have different
substitutes for recreational fishing. Unless these alternative opportunities
are considered properly, the travel cost method will overestimate the value
of recreational fishing especially at higher price levels. Finally, the
travel cost method tends to ignore those who would be willing to pay for
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improvements like artificial reefs even if they do not intend to use them.
This is because the method implicitly assumes a weak complementarity, which
means that the improvement has no value to those who do not participate in
this type of recreation.

Contingent Valuation Method

The contingent valuation method  CVM! estimates benefits by directly
asking individual fishermen their willingness to pay for changes in
recreational opportunities at a given site. Individual values may be
aggregated by summing the willingness to pay for all users in the study area.
CVM consists of designing and using simulated markets to identify the value of
recreation just as actual markets would if they existed

Data are gathered through personal interviews. Iterative bidding
techniques are most effective in personal interviews. The interviewer
iteratively varies the value posed until the interviewer identifies the
highest amount the respondent is willing to pay. This amount is the
respondent s bid for the specific increment in recreation. In most cases the
right to use for one year is measured as price. The question should be worded
to suggest the pragmatic "take it or leave it" atmosphere of the market place.

GVM, like the travel cost method, may also be used to develop a
statistical model to estimate the recreational value of a specific proposed
project. The model may specify the relationship between the bid and selected
characteristics of the site s! and user population as follows:

V = f E, D, G, A, S, Q, I!

where V = value to individual fishermen of the specified change in recreation
opportunity at a given site

E = social and demographic variables of the fishermen

D = distance from home to the recreation site

C = a measure of the capacity use of the existing stock of recreation
facilities similar to those at the given site

A = distance from home to the nearest alternative recreation facility

S = index of the availability of subsitute recreation facilities

Q = variables describing the quality of recreation at the given site

I = increment or decrement of recreation at the given site in the
contingent valuation mechanism.

Once the model is estimated and the specific data for individual
fishermen of the area are collected, we use the specific data and the fitted
model to estimate the value of the proposed recreation opportunity for a
typical fisherman in the area. We then mu!tiply this value by the number of
fishermen in the area to obtain the aggregate benefit estimate.
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The contingent valuation method also suffers methodological problems
8

First, there exists a strategic bias. If the fisherman feels that he will have
to pay if the reef project is undertaken, he tends to underestimate his value
of the reef. If he feels that he will not have to pay, he may overestimate
the value. Second, there is a hypothetical bias. Since the f isherman reveals
his preference for reefs with which he has no or little prior experience in
valuation, his answer is purely hypothetical.

To minimize the hypothetical bias, the iterative bidding technique has
been suggested. This creates the third bias, known as the starting point bias.
The starting bid may affect the ultimate value of the f isherman s willingness
to pay.

Unit Day Value Method as Last Resort

Hopefully, studies have been made for the study area, that measure the
value of recreational fishing using either the travel cost method or the
contingent valuation method. If these studies have not been made for the
study area, the unit day value  UDV! method may be used as a Last resort to
approximate the value of recreational fishing.

Assuming that the willingness to pay per user day is known in advance,
the tot~1 annual benefit from use of an artificial reef may be computed as
follows

Total Annual Benefits

= Willingness to Pay per User Day

x Number of user days per Fisherman  or Diver!

x Total Number of Fishermen  or Divers!

For example, if the average fisherman were willing to pay $10 per trip to an
artificial reef, the average number of trips to the reef were 4 per year, and
the number of fishermen using the reef during the year were 100, the total
annual benefits for fishermen would be

$10 K 4 x 100 = $4,000

The unit day value  UDV! method for estimating recreation benefits relies
on expert judgment to approximate the ay5rage willingness to pay of users of
Federally assisted rereation resources. In the UDV method, outdoor
recreation activities are divided into two categories; general and specialized.
General activities are those activities that are attractive to the majority of
outdoor users and require the development and maintenance of convenient access
and adequate facilities. The general activities are associated with
water-oriented projects such as boating and fishing. Specialized activities
are those for which opportunities in general are limited and the intensity of
use is low. Big game hunting and fishing are included in the specialized
category. Fishing around artificial reefs appears more for the specialized
than for the general recreational activities.
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To use the UDV method, one must select appropriate values from the range
of values provided in the two guideline tables for assigning points for
general and specialized recreation. For instance, let us look at the middle
column of the Guidelines for Assigning Points for Special Recreation.
Assuming that fishing and diving around artificial reefs can be characterized
by features described by the upper values of the middle column, total points
would be

l6 + 10 + 8 + 10 + 10 = 54

These points are then applied to the table titled Conversion of Points
to Dollar Values. Reading the figure crossed by 50 in the first rom and the
Specialized fishing and hunting in the first column, the unit day dollar value
of fishing and diving around artificial reefs by one person is $14.99 in
1985 prices.

A note of caution is in order. The selection of a unit day value must
account for the transfer of values to avoid double counting of benefits.
The net value of the use of one artificial reef is the difference between the
selected value of the unit day use and the value of use at another recreational
opportunity. Ef recreational activities are comparable between two different
opportunities, savings in travel cost, if there are any, would be the only net
benefit associated with the transfer from the alternative recreational activity
to fishing around artificial reefs.
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Table 2 � 1

Guidelines for Assigning Points For General Recreation

Criteria Judgment factors

Recreation

experience

Several

general
activities

more than

one high
quality
high
activity

Two Several Several

general general general
activities activities activities

one high
quality
value

activity

Total

Points: 30
Point Value: 0-4 24-3017-2311-165-10

Availability
of opportu-
nity

One or None

two within within 1
1 hr. hr. travel

travel time

time;none
within

45 min.

travel

time

Several

within 1

hr.travel

time;none
within 30
min.

travel

time

None

within 2

hrs.

travel

t 1.me

min.

travel

t ime

Total

Points: 18

Point Value. 0-3 15-1811-144-6 7-10

Ultimate

facilities

to achieve

intent of

selected

alterna-

tive

Adequate Optimum
facilities facilities
to conduct to conduct
without activity at
deteriora- site poten-
tion of tial
the resource

or activity
experience

Min imum Bas ic

facility facili-
develop- ties to
ment for conduct

public activi-
health ty ies!
and safety

Carrying
capacity

To ta 1

Po ints: 14

Point value: 0-2 12-149-116-83-5
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Several

within 1

hr.travel

time;a
few with-

in 30

Numerous

high
quality
value
ac t ivi-

t ies;
some

general
act ivi-

ties



Total

Points: 18

Point Value: 0-3 4-6 7-10 11-14 15-18

Carrying Minimum Basic
capacity facility facili-

develop- ties to
ment for conduct

public activi-
health ty ies!
and safety

Adequate Opt imum
facilities facilities
to conduct to conduct

without activity at
deteriora- site poten-
tion of tial

the resource

or activity
experience

Total

Points: 14

Po int va lue. 0-2 6 � 8 9-11 12-14

Fair ac-

cess, poor

quality
roads to

site;limi-
ted access

within

site

Total

Points; 18

Point value: 0-3 7-10 11-14 15-18

Environ-

mental

quality

Total

Points: 20

Point value: 0-2 3-6 7-10 11-15 16-20

Source: U.S. Army, Corps of Engineers, Economic and Environmental
Principles and Guidelines for Water and Related Land Resources
Implementation Studies, March 10, 1983, p. A-67.
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Access i- Limited

bility access
by any
means

to site

or with"

in site

Low es-

thet ic

factors

exist

that

signif i-
cantly
lower

quality

Average
esthetic

quality',
factors

exist that

lower

quality
to minor

degree

Fair ac- Good access

cess, fair good roads
roads to to site;fair
site;fair access, good
access, roads with-
good in site
roads

within site

Above High esthe-
average tic quality
esthetic no factors

quality, exist that
any lim- lower qua-
iting lity
factors

can be

reasonably
rectified

Ultimate

facilities

to achieve

intent of

selected

alterna-

tive

Good access

high stan-
dard roads

to site;
good access
within site

Outstanding
esthetic

quality;no
factors

exist that

lower qua-
lity



Table 2-2

Guidelines for Assigning Points For Special Recreation

Criteria Judgment factors

Reer eat ion

experience

Moderate Usually
use, some little
evidence evidence

of other of other

users users,

and oc- rarely
casional if ever

interfer- crowded

ence with
use due to

crowding

Heavy use
or frequent
crowding or
other in-

terference

with use

Moderate

other

users evi-

dent and

likely to
interfere
with use

Total

Points: 30
Point value: 0-4 24-3011-16 17-235-10

Ava i lab i-

lity of
opportu-

nity

Several

within 1

hr, tra-

vel time;
none

within 30
min. t ra-

vel time

One or two None None

within 1 within 1 within

hr. travel hr. tra- 2 hrs.
time;none vel time travel time
within 45

min. travel

time

Total

Points: 18

Point value: 0-3 7-10 11-14 1 5-1 84-6

Ultimate

facilities

to achieve

intent of

selected

alternative

Minimum Basic

facility facili-
develop- ties to
ment for conduct

public activity
health  ies!
and safety

Carrying
capac ity

Adequate
facilities

to conduct

without
deteriora-

tion of
the re-

source or

activity
experience

Total
Points: 14

Point value: 0-2 12-149-11e-e3-5
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Several

within 1

hr, tra-

vel time;
a few

within 30

min. tra-

vel time

Opt imum
facili-

ties to

conduct

activity
at site

potential

Very low
low evi-

dence of

other

users,

never

crowded



Points: 18

Point value: 0-3 7-10 11-14 15-18

Carrying
capacity

Min imum Ba s ic

facility f acili-
deve lop- ti e s t o
ment for conduct

public activity
health  ies!
and safety

U 1 t ima t e

facilities

to achieve

intent of

selected

alternative

Adequate
facilities

to conduct

without

deteriora-

tion of

the re-

source or

activity
experience

Total

Points: 14

Point value: 0-2 6-8 9-11 12-143-5

Fair ac- Fair access

cess, poor fair road to
quality site;fair
roads to access, good
site;lim- roads within
ited ac- site

cess with-

in site

Access-

ibility
Good access

high stan-
dard road

to site;

good ac-
cess with-

Total

Point s: 18

Point value 0-3 4-6 7-10 11-14 15-18

High esthe-
tic quality
no factors

exist that

lower qua-
lity

Environ-

mental

Above av-Low esthe-

tic factors

that signi-
ficantly
lower qua-
lity

Average
esthetic

quality;
factors

exist
that lo-

wer qua-

lity to
a minor

degree
Total

Points: 20

Point value: 0-2 11-15 16-207-103-6

Source: U.S. Army, Corps of Engineers, Economic and Environmental
Principles and Guidelines for Mater and Related Land Resources
Implementation Studies, March 10, 1983, p. A-67 and A-68.
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Limited

access by
any means

to site

or within

site

erage es-

thetic

quality;
any lim-
iting fac-
tors can
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ably rec-
tified

Opt imum
facili-

ties to

conduct

activity
at site

potential

Good ac-

cess, good
roads to

site; fair
access,

good
roads

Outstand-

ing esthe-
t ic qua-
lity;no
factors

exist that

lower qua-
lity



Table 2-3

Conversion of Points to Dollar Values

l Po in t va lues

Activity
Category

I 0 I 10 t 20 I 30 I 40 I 50 I 60 I 70 I 80 I 90 I 100 I
I I I I I I I I I I I

General $1.78 2.11 2.33 2,66 3.33 3.77 4.11 4.33 4.77 5.11 5.33
recreation

General

fishing and
hunting $2.55 2.89 3.11 3 ' 44 3 .77 4.11 4.55 4.77 5.11 5.22 5.33

Specialized
fishing and
hunting 312.43 12.99 13.65 16.32 18.65 21.09

12.77 13.32 14.99 17.32 19.98

Note: Dollar values are adjusted to the 1985 price level for this study.
This table is adapted from U. S. Army, Corps of Engineers, Economic and
Environmental Principles and Guidelines for Water and Related Land Resources
Implementation Studies, March 10, 1983, p. A-66

Footnotes

Crutchf ield �962!, pp. 145-146.

See for these methods Huppert �983!, pp. 9-15; Milon and
Schmied �984!, pp. 1-10; and Bell �978!, pp. 243-265.

2.

For a thorough and critical review of these methods, see
Graefe, Strand, and Bockstael �984!, Section II titled
Review of Major Approaches to Economic Valuation of
Nonmarket Goods, pp. 20-44

3.
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Specialized
recreation

other than

fishing and
hunting $7.22 8.21 9.44 11.77 16.54 21.09

7.66 8.88 10.66 14.21 18.87



4. The travel cost method is also known as the gross
expenditures method. Gross expenditures consist of �!
transfer or travel costs, also known as variable costs,
which include transportation, food, lodging and other costs
incurred while traveling, and �! durable expenditures such
as tackle, boats, and unique clothing' For details, see Bell
�978!, p. 246. The variable cost may be measured by the
occasional survey by the U. S. Department of Transportation
on average costs of operating automobiles by type.

5. The analysis of the travel cost method is based on Corps of
Engineers �983!, pp ~ A-57 to A-61.

6. For detailed discussion on problems of the travel cost
method, see Graefe, Strand, and Bockstael �984!, Section
II, pp. 26-32

7 ~ For a more detailed explanation, see Corps of Engineers
�983!, pp. A � 61 to A-65.

8. For more details on problems of the contingent valuation
method, see Graefe, Strand, and Bockstael �984!, Section
II, pp. 26-32.

9. For more discussion on this computation, see J ~ Walter Milon
and Ronald L. Schmied, "Survey Techniques for Identifying
the Economic Benefits of Artificial Reef Habitat,"
unpublished paper, p. 3.

10. For detailed presentation of the user day value method, see
U. S. Army Corps of Engineers, Economic and Environmental
Principles and Guidelines for Water and Related Land
Resources Implementation Studies, March 10, 1983, Section
titled Unit Day Value Method, pp ~ A-65 to A-69.

11. The three tables in this section are quoted from U. S. Army
Corps of Engineers, Economic and Environmenta1. Principles
and Guidelines for Water and Related Land Resources
Implementation Studies, pp. A-66, A-67, and A-68.
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OPTIMUM SUSTAINING YIELD

OSY Defined

Fishing in open waters is a common, as opposed to private, property,
creating a special problem of overfishing. In the absence of effective 1.imits
on fishing, it is possible that commercial and recreational fishing around
artificial reefs may actually decrease the fish stock, since individual
fishermen will compare only their own benefits and costs.

Unless entry is somehow restricted, entry may continue until the economic
rent from the fish stock is all dissipated. This excess entry will result in
economic inefficiency in the allocation of fishery resources because "the
value of the resulting extra output will be less than the social opportunity
cost of entry" !. Stated in simple terms, the inefficiency comes from two
sources. One is due to the fact that since the cost of fishing without
restrictions on entry is less than the true cost of fishing, and therefore
more fishing activities, boats, and fishing efforts will be expended than. what
the true cost would have led them to be. The other is due to the fact that

the excessive allocation of resources would be even more inefficient if the

fish stock is depleted' An economic model of artificial reefs, therefore,
should consider an optimum sustaining yield from these reefs.

One of the better definitions of' the sustaining yield has been suggested
by Gulland. "If during any year', man removes an amount equal to the natural
annual increase, then the population abundance will remain unaltered. This
removal could, therefoxe, be repeated each year indefinitely, and may be
termed the sustaining yield , or equilibrium catch . !" The problem lies
in defining what the "optimal" sustaining yield  OSY! is.

If optima1 means the maximum physical yield, the OSY becomes the maximum
sustaining yield  MSY!. If optimal means the value of catch minus the cost of
catch, the OSY becomes the maximum net economic yield. Artificial reef
programs encompass both commercial and recreational fishing. In recreational
fishing, fishermen do not necessarily maximize the catch of fish. They most
likely are maximizing theix enjoyment or utility from fishing' The catch of
fish would certainly be a determinant of the recreational fisherman s utility
function, but not the only determinant as is the case with the commercial
fisherman.

Risking the problem of measurability, the optimal sustaining yield of an
artificial reef may be defined in this study as that level of physical yield
which provides the maximum utility to all commercial and recreational fishermen
combined and can be sustained each year. If both commercial and. recreational
fishermen try to maximize the physical catch of fish, the OSY and the MSY are
identical. If the objective of recreational fishermen lies in the act of
fishing as well as in the physical catch of fish, however, the level of catch
indicated as OSY may be greater or smaller than the level indicated as MSY.
It all depends on the utility function of recreational fishermen. It is
important to note that the OSY ie essentially a concept that can be used as a

management tool in order to preserve the maximum productivity of fishery
resources for the future by preventing overfishing.
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OSY Model

Perhaps the most widely accepted definition of OSY is one suggested by
Schaefer in 1954. The Schaefer s definition, graphed in Figure � - 1!, shows
catch on the vertical line and fishing effort on the horizontal line. As
fishing effort increases, catch will also increase. With fishing effort at
point W, catch is maximized at point V. If fishing effort increases beyond
point W, overfishing occurs and catch falls. Fishing effort  E! is defined

3

as:

e = sum of HT

Let us make the following assumptions: �! For. a given site of an
artificial reef, it is passible to find out the type of fish and their
reproduction rate; �! fishing vessels for the area are homogeneous so that
fishing efforts for the artificial reef can be measured by the number of
vessels and the days of fishing by these vessels; and �! the unit of
measurement of fishing effort is one day s fishing by one fishing vessel.

Figure 3 � 1

Schaefer s Definition of OSY

Fish Catch

J j I I
I

maximum yield

Fishing Effort
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where H refers to horse power or tonnage af individual vessels in a fleet
and T refers to time in days of individual vessels spent on fishing. In order
to use Schaefer s definition as a managerial concept, it needs to be adapted
for OSY as defined in this study and be spelled out more in detail.



let

F total catch during a year

E = fishing effort

AC = cost of operation per unit fishing effort.

The catch  F! then is expressed as a function of fishing effort  E! in
such way that

2

F -aE + bE � � 2!

Taking the first derivative of F with respect to E, setting the result equal
to zero, and solving for E,

� - 3!dF/dE -2aE + b ~ 0

E b/2a

The second derivative of F is taken with respect to E to make sure that the
optimal value of F at E b/2a is a maximum;

2 2

d F/dE = -2a < 0 � � 5!
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This means that the catch increases at a decreasing rate as more fishing effort
is expended, and finally reaches the maximum

2

 b /4a! when E b/2a. This is graphed in Figure � � 2! . The
maximum catch is obtained by substituting b/2a for E in the F function:



Figure 3 - 2

Catch and Fishing Effort

Fish Catch

2 I
b /4a I. ~ ~ . ~ .

I
I
I

I

~ ~ ~ e ~ ~ ~ ~ ~ eA

Fishing Effort

b/2a

2

F -a b/2a! + b b/2a!

2 2

= -b /4a + b /2a

2 2

=  -b + 2b !/4a

2

F-b/4

Also, notice that the F function has no intercept term because F is zero when
there is no fishing effort. Point A in Figure � � 2! indicates a maximum
yield as was indicated by point A in

Figure � - 1! .
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Assuming that recreational fishermen try to maximize their catch like
commercial fishermen rather than try to maximize their enjoyment from fishing,
point A in Figure � - 2! is OSY as well as MSY. Vhen recreational fishermen
try to maximize utility as it is widely believed, the F function needs an
adjustment and new solutions are needed.



U ~ f F ! S!
1 1

where U = utility of recreational fishermen
1

F catch by recreational fishermen
1

S = enjoyment from the act of f isbing indicating a surplus

beyond catch.

For commercial fishermen,

U f F !; dU /dF > 0
2 2 2 2

where U = utility of commercial f ishermen
2

F = catch by commercial fishermen,
2

Total utility  U! and total fish catch  F! are def ined as

U=U +U

1 2

� - 11!F=F +F

1 2

For simplicity, assume that S increases in direct proportion to
f ishing ef fort so that

S=sE
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Note that OSY is defined as the level of catch that maximizes total
utility of both commercial and recreational fishermen. For recreational
fishermen,



With recreational fishing, the F function changes from

2
F = -aE + bE

to

2
U--aE +bE+ sE

Taking the f irst derivative of U with respect to E to f ind the
maximum,

dU/dE ~ -2aE + b + s ~ 0 � � 14!

and solving for E,

E  b + s!/2a � � 15!

2 2

d U/dE -2a < 0

The level of catch at which the value of s is positive is
obtained by substituting  b + s!/2a for E in the F function, not
the U function, since the actual catch for a given level of
fishing effort is indicated by the F function. That is,

2
F =-aE +bE

2 2

= -a b + s! /4a + b b + s!/2a

2

[2b b + s! -  b + s! ]/4a

2 2 2

[2b + 2ba � b � 2bs - s ]/4a

2 2
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To prove that the solution represents a maximum, not a minimum,
the second derivative of U is taken with respect to E,



To summarize, the OSY level of the fish catch when the enjoyment value s
of recreational fishing is zero is indicated in

equation � � 7! as

2

F b /4a

The OSY level of the fish catch when the enjoyment value s! of
recreational fishermen is positive is indicated in equation

� � 18! as

2 2

F =  b � s !/4a � � 18!

The algebraic difference between equations � � 7! and � � 10! is
that the level of F indicated in � � 18! is smaller than the level of F
indicated in � � 7!. This difference means that, when recreational fishing
is significant at a given site of artificial reefs, the site s OSY may be
lower than its MSY due to overfishing so long as the dollar value of enjoyment
which recreational fishermen derive from the act of fishing is greater than
the dollar value of the reduced fish catch below the level of MSY.

The possible dichotomy between OSY and MSY in the presence of
recreational fishing is illustrated in Figure �-3!. The level of fish catch
that represents MSY is indicated as b�!/4a at point
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A. The level of fish catch that represents OSY with a significant level of
recreational fishing is indicated as  b�! - s�!/4a at point C. The OSY is
lower than the MSY by s�!/4a. Given the value of s, the value of s�!/4a can
be obtained, first, by drawing equation � � 13!, second, by locating its
maximum point B in Figure � - 3!; and finally by drawing a line from point B
that is perpendicular to the horizontal line. Point C is crossed by the
perpendicular line and the curve that represents equation � � 2!.



Figure 3 � 3

Optimsl Sustaining Yield

Fish Catch

I
I

~ ~ ~ ~ ~

I
I ~ ~ ~

I
I ~ ~ ~ ~ ~

I
I ~
I
I.
I

2

 b+s! /4a ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ s a ~ ~ ~ ~ B

2

b /4a
2 2

 b -s !/4a

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ aA

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ r ~ ~ ~ ~ ~ ~ C

b/2a  b+s!/2a Fishing Effort

Footnotes

2. Gu1land, �974!, p. 70

3 ~ See Gulland, �974!, p.76 '
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1. For nore discussiou, see the Corps of Engineers �983!, p.
A-72.



IV

AN ECONOMIC MODEL OF ARTIFICIAL REEFS

Objectives of the Model

Economic questions that need to be answered as to the establishment of
artificial reefs are two-fold. Should artificial reefs be established, and
if so, how many of them should be established for a given area?

It is easier to pose these questions than to answer them. To answer the
questions, for instance, it is necessary to know installation and manufacturing
cost, transportation cost, maintenance cost, and liability insurance cost of
artificial reefs, dismantling and salvage values of reefs if existing oil/gas
pjatforms are used as artificial reefs, the value of commercial and recreational
fishing from artificial reefs, and other economic and environmental facts
relating to siting of artificial reefs. An economic model of artificial reefs should
consider all these facts and be able to provide guidelines for public policy.
A useful model should be able to explain the behavioral aspect of artificial
reefs and be used for predictive purposes.

Establishing an artificial reef may ultimately be an economic problem.
If benefits are greater than costs for establishing an artificial reef, the
reef should be established. If costs are greater than benefits, the reef
should not be established. As the number of reefs established in an area
increases, the benefits from an additional reef are expected to decrease,
leading to an optimal number of reefs in which benefits from use of the last
reef equal costs of establishing the last reef. The process of developing a
workable model is not s imple. Assumptions will have to be made and testable
hypotheses will have to be suggested.

Let us start the process, first, by studying the benefit side of
artificial reefs. The study of benefit side of artificiaL reefs is followed
by the study of cost side of artificial reefs. The study of benefits and the
study of costs, then, will be combined to develop a model that determines an
optimal number of artificial reefs that needs to be established in a given
area.

Benefits of Artificial Reefs: The Case of No Congestion

Imagine a fishing village in the Gulf of Mexico in which recreational
fishermen and commercial fishermen live in perfect harmony. The village had
ao artificial reefs of any kind. One day, an artificial reef was donated to
the village and was i.astalled in the open water near the village. What benefits
would there be?

There are two types of benefits both of which arelbased on the enhanced
the enhanced fishery resource from the artificial reef . The two benefits are
additional fish catch for commercial and recreational fishermen and additional
recreational value for recreational fishermen. Oae may note that the
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additional recreational value for recreational fishermen arises also from

the greater fishing success since several studies have2shown that the size
and number of fish caught are important to the fishing

Enjoyment of recreational fishermen.

Increased fishing success may lead to a greater fishing effort through
participation of additional fishermen or through increased participation of
existing fishermen. The greater fishing effort, if left alone, may lead to
overfishing beyond what is known as the optimal sustaining yield  OSY!.
Since unrestricted access to the artificial reef may cause an overfishing which
may wipe out all benefits from the reef, it is in the interest of all fishermen
in the village and those who come to the village to maintain the OSY for the
artificial reef. The OSY in this study is defined as the level of the fish
catch that maximizes total utility  or net benefit! of both recreational and
commercial fishermen,

For recreational fishermen, the benefit from fishing depends on the
actual catch of fish  F! and the enjoyment or surplus  S! through the act of
fishing. For commercial fishermen, the benefit from fishing is limited to the
actual catch of fish  F!. The actual catch of fish varies with fishing effort
 E!. Let us assume as we did in the preceding section that

2
F =-aE +bE

and

S = sE.

Total benefit  TB! for both recreational and commercial fishermen is the
sum of the fish catch variable  F! and the enjoyment variable  S!:
enjoyment variable  S!:

TBF+S

2

TB=-aE +bE +sE

To find out the level of fishing effort that maximizes total benefit, the
first derivative of TB with respect to E is taken;

dTB/dE = -2aE + b + s
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Setting the first derivative equal to zero, and solving for E,

-2aE + b + s = 0

E =  b + s!/2a

The second order condition for a maximum is met since the second
derivative of TB with respect to E is negative,

2 2

d TB/dE = -2a   0 � - 5!

To determine the actual level of the fish catch that maximizes
total benefit, the solution � � 4! of E is substituted for E in

the F function � � 2!;

2
F = -aE + bE � � 2!

2 2

= -a b + s! /4a + b b + s!/2a

2 2

F =  b � s !/4a � � 18!

Please note thaf the level of F without the variable S in the total
benefit function is:

2

F=b/4a

which was derived in the preceding chapter.

Benefits of Artificial Reefs: Aggregation and Congestion

Fishermen in the village enjoy the lone artificial reef so much that they
are willing to accept more artificial reefs, provided that there is no cost
to the village fishermen. So long as additional artificial reefs do not
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A comparison of equations � � 18! and � � 7! indicates that the optimal
level of the recreational fish catch may be lower than the maximum level of the
catch so long as the dollar value from overfishing for recreation is greater
than or equal to the dollar value of the loss in catch from overfishing. It is
a!so clear that even in the case of one artificial reef, the governing body
may wish to impose a size restriction or an access restriction through license
requirements in order to maintain the OSY level of the catch.



affect the fish reproduction rate of existing artificial reefs, the model
developed in the preceding section would still be applicable. As more
artificial reefs are obtained, however, there is a problem of congestion.

When there was only one artificial reef, the maximum benefit from the
reef was indicated by the solution

2 2

F =  b � s !/4a � � 18!

When there are two artificial reefs that are established far away
from each other, the total benefit  TB! from both artificial reefs is obtained
by

TB = 2F

2 2

TB ~ 2 b � s !/4a

Likewise, for n artificial reefs which are located far from one
another and have no effect on one another, the total benefit is obtained by

� � 8!

� � 9!

TB = nF

2 2

TB = n b � s !/4a

As the number of artificial reefs increases, however, new additions will
start affecting the reproduction rate and the fish population of existing
artificial reefs. This is the problem of congestion' Adding benefits of
individual artificial reefs as if no congestion exists, therefore, will cause
an aggregation bias by overestimating the actual total benefit. In terms of
the model, the congestion of artificial reefs will chape the values of
a and b of the F funct ion of existing artificial reefs

-kQ 2 2
TB = M  l � e !; dTB/dQ > 0 and d TB/dQ < 0 � � LO!
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Tbe problem of congestion is solved in this study by considering the total
benefit itself from all artificial reefs combined. It is assumed here that,
as more artificial reefs are added to the existing stock of artificial reefs
 Q!, the total benefit from cumulative artificial reefs will increase at a
decreasing rate and, if continued, will reach a saturation point which indicates
the maximum benefit  M! that is possible biologically. This is illustrated in
Figure � � 1!. The total benefit curve appears similar to a learning curve,
and may be expressed as



where e is the natural number, and the value of k may vary from one area
to the next and determines the actual shape of the TB curve.

-kQ
TB N� - e ! + I ; I f Q! � � 11!

Costs of Artificial Reefs

Artificial reefs do not come free. Assuming that artificial reefs are
all of the same size and the same quality, the total cost of establishing
artificial. reefs  TC! is the product of the average cost  G! of establishing
one artificial reef and the number of artificial reefs  Q!;

Figure 1

Total Benef it from Artif icial Reef s

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ' ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~
~ ~ ~ ~ ~ ~ ~ ~ ~ ~ TB

� � 12!TC = CQ

The average cost or cost per unit of artificial reef contains several
different cost components. These components are explained below.

One cost component is a dismantling or manufacturing cost  C ! ~
existing facility such as oil/gas platforms were to be dismantled, there
would be a dismantling cost. If an artificial reef were to be newly made,
there would be a manufacturing cost. For such artificial reefs as old cars,
tires, or concrete rubbles, the dismantling cost is zero. Related to
dismantling costs, there may be a salvage cost  C ! if donating an artificial

s
reef involves the sacrifice of its salvage value.
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When the program of artificial reefs is confined to a particular area,
the area may also experience a benefit known as the economic impact benefit
 I! through additional income and employment that are generated by expenditures
of out-of-town fishermen who are attracted to the area because of artificial
reefs. In this case, the TB function changes to



n

PC = Sum of [C /� + r! ]

where PC is the present value of the annual maintenance cost
 C !, r is the discount rate, and n is the life year of the
artificial reef. If n is permanent,

PC = C /r

Finally, there is s liability insurance cost. The insurance
cost has two parts; one relating to transportation of artif icial
reefs  C. ! and the other relating to their maintenance  C. !.

it l.m
The mainrenance part of insurance costs should also be discounted for decision
making purposes:

PC = Sum of [C /  l + r! 1
11ll lm

� � 15!

To summarize, the total cost  TC! of establishing artif icial

reefs is

� � 12!TC = CQ

[C + C + C + C + PC + PC ]Q
d s t it m im

n

[C + C + C + C + Sum of  C / � + r! !
d s t it m

n

+ Sum of  C /� + r! ! ] Q � � 16!
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Another major cost component relates to transportation and installation
cost  C !. For many artificial reefs that are donated, the transportation cost
is the largest cost component in establishing an artificial reef. Once an
artificial reef is firmly in place, it incurs maintenance costs  C ! such as
a decision has to be made on the basis of current dollars, the annualm

maintenance costs should be capitalized to the present value;



Optimal Number of Artificial Reefs

� � 17!NB = TB � TC

Substituting equations � � 11! and � � 12! into � � 17!,

-kQ
NB=M�-e ! +I � CQ � � 18!

-kQ
NB = M � Ne + I � CQ � � 19!

The first order condition for maximum net benefit is derived by
taking the first derivative of NB function with respect to Q;

-kQ
dNB / dQ = kNe + dI/dQ � C � � 20!

Equating the derivative to zero and solving for Q,

-kQ
kNe = -dI/dQ + C � � Zl!

Dividing both sides by kN,

-kQ
e =  -dI/dQ + C!/kN � � 22!

kQ
1/e =  -dI/aQ + C!/kN � � 23!

kQ
e = kN/ -dI/dQ + C! � � 24!
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An economic model of artif icial reefs is useful only if it can predict
the optimal number of artificial reefs for a given community and present
policy prescriptions for proper care of the artif icial reefs. To f ind the
optimal number of artificial reefs, it is necessary to make a behavioral
assumption as to why f ishermen in a particular community would want artif icial
reefs. It is thus hypothesized that f ishermen want artificial reefs because
of benef its they derive from these reefs and fishermen make decisions in such
way to maximize net benefits  NB!, i.e., the difference between total benefit
 TB! and total cost  TC!. That is,



Taking the natural log,

kQ ln  kN/ -dI/dQ + C!! � - 25!

Finally, dividing both sides by k,

Q = ln  kN/ -dI/dQ + C!!/k

The second order condition for maximum net benefit is tested by
taking the second derivative of NB function with respect to Q:

2 2 2 -kQ 2 2
d NB/dQ = -k Me + d I/dQ

which is negative.

The solution for Q

Q = ln  kN/ -dI/dQ + C!!/k � � 26!

is, therefore, an optimal solution.

Under simplified conditions, the solution for Q is transformed into a
highly convenient mode for prediction. Assume, first, that a public agency
that represents the community is not interested in transfer benefits so that
I 0 and, second, that the TB curve in reality can be approximated by the
TB function with k = le The solution for Q, then, becomes

� � 2e!ln  N/C!

This means that the optimal number of artif icial reefs of a f ishing
community can be determined, first, by dividing the dollar value of the
maximum possible benef it  M! by the average cost of establishing artif icial
reefs  C! and, second, by taking the natural logarithm of the result.

Interpretation of the Model
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The model and its solution are illustrated in Figure � � 2! which is
obtained by superimposing the TC curve on Figure � -l!. The objective of
f ishermen is to find the Q at which the dif ference  I � Y! between TB and TC
is maximized. The solution is indicated on the horizontal line in Figure 4-2.
Under conditions of standardized artificial reefs, estimating the average cost
of establishing artif icial reefs is not a serious problem. Estimating the
maximum possible benefit  M! is more difficult tg economists, however, because
it involves marine biology as well as economics.



Earlier in this chapter, the actual level of the fish catch that
maximizes total benefit at individual artificial reefs without congestion
was obtained as

2 2

F =  b � s !/4a

With congestion, the solution for the fish catch that maximizes total benefit
at individual artificial reefs is still the same, but the estimated values of
a and b are expected to change to indicate a lower level of catch.

Figure 4 � 2

Maximum Net Benefit

TB

~ ~ ~ ~ ~ ~ ~ e TS

.Y

g=ln M/C!
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Assuming that the price  P! per pound of f ish remains
constant, the maximum benefit  M! for all artificial reefs in a
given fishing community is obtained as

2 2

M = [ b � s !/4a]PQ

Q = ln  M/C! � � 28!

By substitution,

2 2

Q = ln [[PQ  b � s !/4a	/Cj � � 30!

Footnotes

1. Studies have found that artificial reefs improve the fish
habitat and thus increase the fish population. See Dugas,
Guillory, and Fisher, �979!, p. 3; and Stone, Parker, and
Davis, �979!, p. l.

2. For a summary review of these studies, see Graefe, Strand,
and Bockstael, �984!, pp. 4-15.

3. The concept of utility  U! is used in place of benefit  TB!
in the preceding chapter.

4. This is obtained as follows:

2

TB=F =-aK +bE

dTB/dE = -2aE + b = 0

E b/2a
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where Q is the minimum number of artificial reefs that closely
approximates the maximum benefit level of artificial reefs. The
algebraic solution for the optimal number of artificial reefs at
k = 1 is from � � 28!



2

F = -a b/2a! + b b/2a!

2

=b /4a

5. For the problem of congestion in estimating the recreational
value, see Smith �981!,

6. An interview with marine biologists at the Continental Shell
Associates, Inc. of Galveston, Texas, which specializes in
marine research in the Gulf of Mexico, reveals that it is
possible, although difficult and conjectural, to determine
the value of M for a given fishing village.
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LITERATURE SURVEY ON DATA NEEDS OF THE MODEL

Introduc t ion

When a model is applied to real problems, there is a problem that did not
exist in developing the model. The problem is the lack of availability of
relevant data. In the subsections that follow, therefore, all published and
unpublished data that are needed to apply the model are summarized for the
three study states. These observations are then pulled together in Chapter VII
in order to develop the procedure of applying the model to the study area.

National Survey of Fishing for the Study Area

Surveys have been made at 5-year intervals since 1955 by the U. S. Fish
and Wildlife Service. The following table is a summary of the 1980 survey
pertaining to Alabama, Florida, and Mississippi
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Table 5-1

Fishery Data for the Tri-State Area

Alabama Florida Mississippi

fishermen by residence  p. 93!

2,127,000
775,000
638,000
714,000

fishermen by residence  adapted from p. 93!

2,127,000
1,167,000

960,000

fishing days per fisherman by residence  pp ~ 93-95!

fishing days by  p. 100!

86X

14X

86X

14X
res ident f ishermen

nonresident fishermen

87X

13X

fishermen by state of activity  p. 100!

3,406,000
2,028,000
1,378,000

annual expenditures per person by state of activity  pp.100-102!
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total

saltwater only
freshwater only
saltwater/freshwater

total

saltwater

freshwater

total

saltwater

freshwater

total

resident

nonresident

total

res ident

nonresident

925,000
34,000

763,000
128,000

925,000
40,000

885,000

21.6

23.9

21.5

1,156,000
890,000
267,000

$131.08
130.57

132.27

28.8

23.9

34.6

$173.93
190.48

149.58

572,000
20,000

467,000
84,000

572,000
24,000

548,000

24.8

53.5

23.4

762,000
550,000
213,000

$120,52
133.73

85.86



Another table of our interest from the 1980 Survey relates to
expenditures for saltwater fishing by detailed category, quoted from page 66
of the Survey.

Table 5-2

Expenditures for Saltwater Fishing: 1980

 U.S. Population 16 years old and older!

Expenditure
item

Average per
f isherman  dol lars!

$199. 88Total

Food and lodging:

61.28

15.26

Food

Lodg ing

Transportation:

Public

Private
5.85

44.60

Privilege and other fees:

Gu ide

Pack trip
Public land use

Private land use

Boat launching
Equipment rental

2.87

4.54

0.78
0.45

3.04
10.43

Fishing equipment used
primarily in saltwater:
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Saltwater rods

Saltwater reels

Lures, lines, hoods, etc.
Depth finders and fish finders
Tackle boxes

Minnow seines and traps
Minnow buckets and other bait holders

Scales

Knives

Prepared bait
Rod holders

Spear fishing equipment
Creels, stringers, and fish bags
Landing nets
Seines and other nets

8. 80

7.86

7.78
2.08

0.96

0.12

0.28

0.07

1.33

5.34

0.39
0.82
0.12

0.35

0.72



5.05Other

Licenses, tags, and permits:

Licenses

Stamps, tags, and permits
1. 14

0.16

Auxiliary equipment used primarily
for saltwater fishing

Camping equipment
Binoculars, field glasses, etc.
Snow shoes and skis

Special fishing clothes
Rubber boots and waders

Maintenance and repair
Processing and taxidermy costs
Other

0.76

0.29

~ ~ ~ ~
1.20

0.35

4.23

~ ~ ~ ~
*0.36

* Estimate based on a small sample size.
. ~ ~ . Sample size too small to report data reliably

Value of Recreational Fishing  Great Lakes, Michigan!

In 1979 the all-or-none value of angling for Great Lakes was $166 million
total, or $21 per angler day. In the case of artificial reefs, however, the
choice is not sll-or-nothing but how mgch the aggregate willingness to pay
would increase as a result of the reef . A one percent increase in the
non-salmonid catch per angler day in a given county of southern Lake Michigan
would increase the angling value by $15,000, or $11 per new angler day in 1979
price. In the Michigan waters of Lake Erie, a one percent change in the perch
and panfish catch rates would increase the angling value by about $18,000, or
$7.50 per angler day.

Value of Recreational Fishing
 Florida and Mississippi!

A study by3Green covers charter boats and private boats for Florida
and Mississippi . User values generated through telephone for Florida anglers
are applied to Mississippi anglers. The study concludes that $56.52 of
economic user value accrues to a typical charter-private boat angler per day.
The angler is willing to pay $56.52 above and beyond his actual fishing
expenditures which are $99. All figures are in 1980 prices. The user value
is assumed identical to both Florida and Mississippi anglers. Annual permit
fees may be obtained by multiplying the daily user value to the number of
fishing days.
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The study by Green establishes the dollar benefits that accrue to resident
Mississippi and Florida marine sport fishermen who use privately owned and
charter boats. Sport fishing output is the act of fishing, not fish caught,
making it difficult to quantify. Green estimates a demand function in which



Demand: ln D = 5.7752 � 1.4127 ln C + 0.0015 W + 0,1571 I
�.2920! �.5235! �.9211!

+ 1.2059 E

�.2034!

Cost: 1n C = 2.8382 + 0.0831 ln D + 0.0035 W + 0 ' 1221
�.3956! �.2409! �.8740!

+ 0.4831 Z

�.2881!

D = days fished saltwater
C = Daily fishing cost
W = preference weighted by opportunity cost;

cost is assumed as 35K of income.
I = income

E = fishing experience per age in years
Z = zone; 0 for coastal and 1 to interior

where

opportunity

The model is estimated by the twa stage least squares method and
figures in parentheses are t � values.

The -1.4l27 in the demand function is the price elasticity of demand.
Green computes the difference between the average price paid  $99! and the
maximum price an angler is willing to pay  $141!. The difference  claimed to
be $56.52! is termed an economic user value that secures to a typical angler
per day and is the value of his recreational experience. Aggregate annual
fishery valuation is obtained by multiplying user value per day to annual
resident fishing days. The same user value is assumed for Mississippi. In
Florida, the annual fishing days is 21,168,193. Multiplying by 56.52, the
annual value of recreational fishing is obtained as $1,196,444,656 in 1980
dollars. In Mississippi, the annual days are 405,384. Multiplying by 56.52,
the annual value of sport fishing is obtained as $22,912,304 in 1980 dollars.

Saltwater Recreational Fishing in Florida

A comprehensive study on various aspects of saltwater recreational fishing
in Florida has been made by Bell and others . The study used 1,002 households
of 1981-82 data and found the following. 29 percent of the sample households
had an adult angler in the house.
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the quantity is fishing days and the proxy for the price variable is daily
variable fishing costs. These costs incLude such items as bait, charter fees,
food, fuel, and travel cost. Note that the uni.t of sport fishing is days
fished, not fish caught. The idea is to estimate the consumer s surplus above
the average cost level as an approximation of the dollar value of sport fishing.
Data for Florida anglers �85 observations! were obtained for 1980 through
a telephone survey. Estimated demand and cost functions for Florida are the
fallowing. Those for Mississippi are not estimated .



For resident saltwater fishermen

a. the average angler had 19.36 fishing days;

b. the average angler spent $508.97 annually. This amounted to $26.29
per fishing day;

c. the user value or satisfaction value per fishing day, received from
use of the saltwater fishery resource, was $38.38; and

d. over 67 percent of anglers were willing to pay at least $6.75 for a
saltwater fishing license. It is interesting to note that this figure
is much smaller than the user value of recreational fishing.

For tourist saltwater fishermen

a. the average angler had. 5.39 f ishing days;

b. the average angler spent $250.24 annually' This amounted
to $46.41 per day;

c. the user value per fishing day was $28.64; and

d. over 52 percent of anglers were willing to pay at least
$10.50 for the annual fishing license.

For resident and tourist fishermen combined

a. the average angler had 11.21 fishing days;

b. the average angler spent $358.06 annually. This amounted to
$31.93 per day; and

c. the user value per fishing day was $35.65.

The study also presents the following findings for Northwest Florida.
The summary is based on pages 29, 36, 71, and 87 of the study.
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Table 5-3

Recreational Fishing in Northwest FLorida

Res ident Tour is t Tots I/Average

202,481
S 19.04

481,47 7
S 43.46

683,958
$31. 81

Expenditure Impact of Charter Boat Fishing  Mississippi!

According to the 1977 study by Etrold et al, charter fishing related
expenditures per fisherman on the Mississippi Gulf Coast are as follows

Table 5-4

Impact of Charter Boat Fishing in Mississippi

Spend ingIt em

$120.00Total
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number of anglers
expenditures per day
annual expenditure

per angler
fishing days per angler
willingness to pay per day
willingness to pay per year
will buy License at

lodging
food and drink

transportation
charter fee

miscellaneous

$333.43
17. 5

$22. 91
$401. 14
$6.75

$350. 74
8.1

26.74

$215. 82
$ 10.50

$26,40

32.40

15.60

30.00

15.60

S 345.61
10.9

$24. 91
$270. 68

$6.75/10.50



Expenditure Impact of Nonresident Anglers  Murrells Inlet, South Carolina!

Buchanan made a brief study of the economic iIspact of Paradise Artificial
Reef off Murrells Inlet, S.C. on the local economy . In 1972, the study
requested information from non-resident anglers who participated in fishing
activities in the Murrells Inlet-Myrtle Beach area. The 102 completed
questionnaires were separated into three groups:

Group I: anglers vho would not return to the Murrells Inlet�
Myrtle Beach area if Paradise Artificial Reef did not exist.

anglers who fished over the reef but vould return even if the
reef did not exist, and

Group II:

Group III: anglers who did not fish over the reef.

Of the anglers vho responded, only 14 percent  Group III! had not fished
over the reef. Of those who fished over the reef, 82 percent said they would
not return if the reef vere absent  Group II!, and 18 percent said they would
not return

 Group I!. Anglers in Group I represented the net increase in the number of
anglers due to Paradise Artificial Reef.

Characteristics of nonresident anglers fishing put of Murrells Inlet in
privately owned and operated boats are the following
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Group I anglers came to the area primarily for fishing, lived farther from
the area, and stayed mostly in public lodgings. Group I anglers also spent
nearly twice as much money per manday as those in Group II and about a third
more than Group III anglers. During the summer of 1972, these nonresident
anglers spent about $36,000; $3,132  8.7X! by Group I anglers, $28,800  80X!
by Group II anglers, and $4,068 �1.3X! by Group III anglers. This money was
spent mostly for gas, oil, bait, tackle, food, launching fees, and lodging.
Taxes and maintenance costs are not included.



Table 5-5

Nonresident Anglers in Murrells Inlet

Groups

Expenditure Impact of Fish Aggregating Devices
 Hawaii!

Fish aggregating devices  FAD! are artificial buoys designed to attract
fish. At a cost of over $400,000, Hawaii installed FADs in 1981 around the
eight main islands, The study by Samples and Shug is8based on a mail survey
of 73 charter boat owners in 1983 for 1982 operations ~ 1982, 119 charter
boats produced 73,780 passenger trips, grossing $8.1 million. The actual cost
of developing FADs was $454,207 through the end of 1982. Only about 30.3
percent of all charter fishing excursions involved at least some fishing within
one-half mile of FADs. The reason for the low rate of use of FADs by charter
boats is that FADs and artificial reefs tend to produce smaller, or otherwise
less desirable fish compared with other fishing locations. Congestion may also
be a factor.

Cost savings reported by charter boat owners as a result of FAD
utilization are summarized in Table � � 6!
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No. of parties interviewed
Average number in party
Ave. distance traveLed
Ave. trips per year
Ave. days per trip
Private lodging
Rental lodging
Average cost per trip
Average cost per day

16

5.7
121

5.6

2.5

7

8

$53.60
$21.44

72

5.4

105

13 ' 8

5.2

48

24

$44.05
$8.55

14

5.6

93

11.8

2.5

8

1

$36.85
$14. 74



Table 5 � 6

Cost Savings by Charter Boat Owners in Hawaii

Percent of respondents
reporting a reduction
n = 59

Average percentage
cost reduction

reported  a!Cost item

fuel and oil

labor

 a! Numbers in parentheses are the number of observations used to calculate
averages.

Savings in fuel and oil are the result of a higher ratio of trolling time
to running and scouting time. Given that the average 1982 fuel and oil outlay
for a charter boat in Hawaii was approximately $8,400, a 23X cost reduction
represents a savings of about $1,900.

In all these savings cl.aims, the benefits are more perceived than actual.
A comparison was made, for example, of the average reported fuel and oil costs
per full day trip between those who indicated savings from FADs and those who
did not. Boats that reported fuel/oil savings paid $65.90 on average, while
boats that did not report fuel/oil savings paid $65.50 on average.

Va lue o f Spor t D iv ing  Lou is iana !

Roberts and Thompson estimated in 1982 the value of sport diving on the
basis of 667 returned questionnaires from sport divers in Louisiana
The questionnaire followed the contingent valuation approach. Among divers
who actually took the diving trip, the average number of trips in 1981 was 6.
About 50 percent of divers depend on offshore petroleum structures for over
60 percent of their diving activity.

There are two sources of lists of divers: Louisiana divers certified by
the National Association of Underwater Instructors  NAUI!, and Louisiana
subscribers to the Skin Diver magazine  SD!. Out of 667 questionnaires, 623
came from NAUI and 44 from SD. The summary of the study is the following.

1. pretax income

$26,575
27, 830

NAUI divers

SD divers
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repairs
gear

ice

bait

58.6X

5.1

20. 3

13.6

3.4

16.9

22.7X �4!
10.0   1!
15 ' 0   9!
23.3   6!
25.0   1!
41.3   7!



2, equ ipment investment

$1,709.44
$1,844.33

NAUI divers

SD divers

3. daily trip expenditures

$117
109

NAUI divers

SD divers

4. number of trips in 1981

NAUI divers

SD divers

5.8

6.1

5. willingness to pay for one-year permit to use platforms

NAUI divers $159.39
SD divers 165. 87

Costs of Reef Materials

In November 1984, a Venezuelan freighter named Mercedes I was beached onto
Mrs. Mollie Wilmot s backyard in Fort Lauderdale, Florida. The 34 year old,
German-built, 190-foot ship was purchased by Broward County at $29,950 for use
as an artificial reef. The state of Florida paid the Donjon Marine Co. of
New Jersey $233,000 to get the freighter off the beach. The ship was sunk in
March 1985 after having been blown up with eight 45-pound charges of TNT.

Transportation Costs of Reef Materials

Transportation cost~ of reef materials depend on the type and amount of
materials to be deployed . These materials may be classified into three
categories: �! materials requiring only a tugboat; �! materials requiring a
seagoing barge and tugboat; and �! materials requiring special transportation
needs.

For materials requiring a tugboat and barge, the transportation cost
varies with the amount of material and the size of the individual pieces to
be hauled. In general, 1200 to 2400 tons of material per barge load can be
hauled at a cost of $25.00 to $30.00 per ton.

Most important among other materials that need special attention are
offshore oil platforms. Three specific cases may be cited to illustrate the
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When reef materials require only a tugboat, the average price for
tugboats used on recent projects is close to $200 to $250 per hour in 1984
prices. When cost estimates are quoted as an overall towing cost for a
specific project, the tugboat cost is approximately $7,000 to $8,000 per project
in 1984 prices. In Mississippi where a 173-barge was towed for 23 miles
offshore, the cost was $8,000. The same price was quoted for North Carolina
where a 240-foot h~yper barge was towed 10 to 30 miles offshore to be sunk as
an artificial reef



costs of transporting oil plat- forms. First, Exxon donated an experimental
Submereged Production System template to the state of Florida in 1980. The
structure, weighing 2200 tons, was dismantled and towed 300 miles to
Appalachicola. Total cost of the project was $5,500,000. Second, Tenneco
donated a 500-ton platform to Florida in 1982. The platform was cut into two
parts and towed 275 miles from Morgan City, Louisiana, to Pensacola, Florida.
The project cost Tenneco $1,034,000. Finally in 1983, Marathon Oil moved an
obsolete platform 220 miles to a reef site 50 miles off the Alabama coast.
The project cost $1.5 million to Marathoy40il of which the actual cost of
transportation was estimated at $325,000

Liability Insurance

The North Carolina Department of Natural Resources owns two barges for
reef operations and carries a $500,000 damage liability policy to cover
their operations at a cost of $12,000 to $14,000 per year. The Pinellas
County in Florida js self-insured for a liability of $5,000,000 at a cost of
$16,000 per year.

Maintenance Costs

The upkeep of buoys of other reef markers is sn item of maintenance
costs. Inspection, repair, and replacement may cost up to $10,000 per buoy
annually.

Footnotes

l. U. S. Department of the Interior and U. S. Department of
Commerce, 1980 National Survey of Fishing, Hunting, and
Wildlife-Associated Recreation, Washington, D.C.: U. S.
Government Printing Office, 1982.

2 ~ Talheim, "The Economic Impact of Artificial Reefs on Great
Lakes Sport Fisheries," pp. 539-540.

3. Green  October 1983!.

4. Bell, Sorenson, and Leeworthy  August 1982!.

5. Etzold, et al., �977!, p. 12.

6, Buchanan, �973!, pp. 20-21.

7. Buchanan, �973!, p. 20 Table 5.

8. Samples and Schug, The Economic Impact of Fish Aggregating
Devices on Hawaii s Charter Fishing Industry, 1984.

9 ~ Ibid., p. 9
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VI

OIL AND GAS PLATFORMS: A SPECIAL CASE

Use of Platforms as Artificial Reefs

Oil platforms are structures used in producing oil. These platforms are
supported by a prewelded framework of steel pipe. A framework of hollow
tubing is lowered to the sea bottom and then mad.e stationary by solid H-beams
driven like pilings into the sea bottom. The long legs or stanchions may
extend hundreds of feet from the bottom of the sea to the surface of the

structure. The superstructure of some of the larger platforms may include oil
storage tanks, living quarters, compressors, and production equipment.

The Gulf of Mexico s offshore petroleum industry got its start in the
1940 s. In 1945, a converted land rig was mounted on a wooden structure in
about 20 feet of water and drilled the first offshore well. In November, 1947,
a World War II LST was used as a tender to drill twelve miles offshore from
Louisiana. The well produced 3,400 barrels of oil that year and marked the
1 beginning of the offshore oil industry.

Currently there are approximately 3,350 petroleum platforms in the Gulf
of Mexico. Of these, 3,000 are in state and federal waters off Louisiana. The
remainder are off Texas, Therefore, fishermen in Louisiana and Texas currently
enjoy the fishery benefits produced by petroleum platforms while those in
other Gulf states do not. This can change, however, since the Outer Continental
Shelf Lands Act and the Bureau of Land Management lease agreement require that
platforms be removed when production ceases. Fishermen in Texas and Louisiana
may lose their favorite fishing platforms to the scrapyard or their platforms
may be used elsewhere for oil production purposes.

A brief history of the use of oil/gas platforms as artificial reefs in the
study area is as follows.

In Alabama, an obsolete oil well platform was donated to the state Marine
Resources Division by Marathon Oil Company for an offshore fishing reef. The
platform was towed from off Louisiana and was sunk at a location approximately
50 miles south-southeast of Mobile Bay on June 27, 1983.

In Florida, the Exxon Corporation donated an oil/gas platform for use as
an artificial fishing reef. In 1980, this platform was sunk 35 miles offshore
of Carrabelle. Due to the success of this reef, a gas platform donated by
Tenneco was sunk 22 miles south of Pensacola in September, 1982. Furthermore,
on August 7, 1979, Florida implemented the Artificial Reef Construction Program.
By June 1983, 51 projects had been funded under the program.

No use of platforms as artificial reefs is noted in Mississippi' Over
the years, the state Marine Fisheries Division created commercial oyster
reefs, seed oyster reefs, and recreational fishing reefs along the coast at
the Whitehouse Reef, the Biloxi Lighthouse Pier, Biloxi Smallcraft Harbor,
Gulfport3s Moses Pier, Westside Community Pier, and the Long Beach Harbor
jetties.
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Fishing Patterns around Platforms

Working oil platforms are effective artificial reefs for at least three
reasons. First, they have a high prof ile extending from the surface of the
water to the bottom. This is important in the Gulf of Mexico where currents
stir the muddy bottom creating a thick murky layer extending 20 to 30 feet
above the seabed. This Layer reduces the light necessary for establishing
basic marine ecosystems. Low profiles are not efficient in establishing the
ecosystems. Second, platforms do not significantly impede water flow. When
currents are not impeded, nutrients are evenly distributed to the attached
marine life ranging from the near surface areas to those depths where marine
life can survive. Third, platforms can be found easily by fishermen.
platforms can be found easily by fishermen.

On one day 32 moderately sized boats, l2 yachts, 2 shrimp trawlers, and 3
party boats were observed at Buccaneer Field located approximately 30 miles
south of Galveston.

An "access point" type creel survey was run from December l, l977 to
November 30, 1978, to document the commerciaL charter boat sport fishery
associated with offshore platforms in the Grand Isle, Louisiana vicinity.
Although some fishing by these charter boats may take place on ship wrecks, a
conservative estimate of the time spent adjacent to oil rigs at the minimum
probably approaches 99 percents Although rig fishing is affected by seasonal,
and geographic parameters, the survey indicates that, overall, an average of
6.8 fish and 4.37 kilograms per hour was harvested. The most common fish
observed in catches were, in order, Atlantic croaker, silver seatrout, red
snapper, bluefish, king mackerel, gafftopsaiL catfish, and red drug. No survey
is available on the total harvest form oil platforms in Louisiana.
Survey findings near the Houston-Galveston ares indicate that petroleum
platforms were used for sport fishing by 87 percent of all offshore sport
fishing boats registered in the adjacent area. Further, one-half of the total
66,924 offshore fishing trips taken by the population of resident boat owners
in the adjacent 8-county study area were to oil platforms. In addition,
charter and party boat operators in the Freeport-Galveston area indicated that
of the 2,400 trips they took offshore, 545 �3X! were to platforms.

A 1978 study by Ditton and Graefe on the Texas coast identified the sizes
of fishing constituencies at various distances from shore and found that the
distance traveled offshore varied markedly by boat length. The table below is
quoted from a study by Graefe, and indicates that the ll to 20 miles normal
distance8range was the only range to attract a cross section of all boat
Lengths. The table shows the distance travelled offshore by fishermen in the
Houston-Galveston region of the Texas coast by boat length categories.
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Table 6 � 1

Percent of Boats Travelling Different MAXIMUM Offshore
Distances by Boat Length Categories

Boat Length  feet!

30-34

n=l10

35-39 40+

n 53 n=27
19-25

n=28

26-29

n=116
14-18

n=24
Distance

 miles!

Table 6-2

Percent of Boats Travelling Different NORMAL Offshore
Distances by Boat Length Categories

Boat Length  feet!

3 5-39

n=52
30-34

n 110

40+
n=21

26-29

n=l15

19-25

n=28
Distances 14-28

 miles! n=22

64
27

5

5

7

36

43

14

*Percentages may not sum to 100 due to rounding.
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1-10 50

11-20 33
21-30 8

31-40 8

41-50
51-60

61-70

71-80

81-90

>90

1 � 10

11-20

21-30

31-40

41 � 50

51-60

61-70

71-80

81-90

>90

4

11

29

43

ll

4

3
22

22

22

19 5

2 2 0 3

16
36

30

15

3 0 0 I
0 1

3 9
21

27

16

10

3 5 1
6

6
32

29

24 6 1 1
0 0 2

6

17

25

26

ll

2 6 0 0 8

8

35
31

1412 0 2 0 0 0

4 7
22 7
ll

7

4 4
30

7

19
30

33

4 4 0
4 0 0



Maintenance Costs of Platforms

An indication of annual maintenance costs of an oil platform
is indicated in a January 10, 1985 response by Shell Oil Company
to the announcement in the Federal Register dated November 13,
1984. Costs indicated in the following graph are cumulative
vertically.

Figure 6 - 1

Coats  in $thousands!
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Removal Costs of Oil and Gas Platforms

In 1973, EXXON U.S.A. computed the cost of removing and salvaging a
typical production platform containing 18 wells in 150 feet of water. For
this type of structure, they could salvage approximately 1,800 tons of steel
at a cost of $900,000 or about $500 per ton actual salvage cost. The
incentive of oil companies to remove platforms depends on scrap steel prices.
These prices fluctuated between $40 and $120 per ton between 1973 and 1976.
fluctuated between $40 and $120 per ton between 1973 and 19�, The process
of salvaging platforms was not profitable to oil companies.

According to a letter dated June 7, 1973, from Mr. Dana W. Larson of
EXXON Company U.S.A. in Houston to Mr. Joe C. Mosely, III of the Texas Council
on Marine-Related Affairs in Austin, a typical production platform con/IIining
18 wells in 150 feet of water contains the following amounts of steel

Tons

total 3,125-3,225

When a platform is removed, it is cut at or near 14 feet beneath the mud line,
thus leaving most of the piling and conductor pipe in place.

As a rough rule of thumb, 30K of platform cost is associated with
installation. Without considering the effects of inflation, it is reasonable
to expect at least the same cost for removal. In most cases, it should be
more since the jacket is often installed via air flotation techniques which
are not always workable during removals

If a platform costs $3 million to install, 30K of that leaves about
$900,000 for installation costs. If a company leaves the piling and conductor
pipe in the ground, it can salvage about 1,800 tons. This equates to about
$500/ton compared with current prices of around $50 for fl heavy melting scrap
steel. Regardless of the rounding errors, the petroleum company would be
better off leaving the platform in place if at all possible.

An in � depth industry opinion on the removal costs of platforms is available
through the Industry Position Paper. The cost of removing a pla jorm in 40
to 75 meters of water varies with the region as indicated below.

$ 1.4 million
$ 0.7 million
$8.0 million
$70.0 million

� Gulf of Mexico

� Middle East Gulf

� California

� North Sea
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Jacket

Deck

Piling
Fender

Conductor

940
800

900

85

pipe 400-500



The large difference between the cost of removal of a North Sea platform
over those in less turbulent regions was typical of those for other platform
types. This is partly due to the North Sea structures being more massive than
their mild weather counterparts, and partly due to the high cost involved in
providing logistic support for any prolonged activity in severe weather areas.

The total cost of removal of the 15 largest platforms reported on was
estimated to be $2,784 million, averaging $186 million per platform.

The cost savings resulting from the adoption of partial removal would
increase with the depth of water involved, both absolutely and as a
percentage of total removal cost. Studies reveajed few savings available
from the adoption of partial removal in shallow waters, savings of around 27X
in 40-75 meters as compared with 87K in 250+ meters of water. The only
approach which appeared likely to more than halve removal costs was toppling
in situs

Additional tables of our interest that relate to costs of removing
platforms are presented below. These tables are quoted from Oil Industry
International Exploration 6 Production Forum, The De-Commissioning of Offshore
Installations � A, Worldwide Survey of Timing, Technology and Antiipated
costs, December 1984.
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Table 6 � 3

Anticipated Platform Removal Dates � Location

Location

13Nortk Sea 59 83

Gul.f of Mexico 28 157 230 175 81 219 890

Middle East 445 445

Africa 18 18 12 49

Far East

21 6 50

28 162 254 215Total 169 691 1519

Source: Page 2 of cited reference.
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Ant ic ipa ted
Date

Other location

not specified

Number To Be Removed in Specific Period
Before

1985 86-90 91-95 96-2000 2001-10 2011+ Total



Table 6 � 4

Estimated Mean Costs for Complete Removal of Individual
Steel and Concrete Platforms  $ millions!

I
h Water depth I

I 40
Location! I

I
f

1. Steel

196 �!
75�!

4.2 �1!
12 �!

2. Concrete

Source: Page 5 of cited reference.

Table 6 � 5

Estimated Costs for Partial Removal of Steel Platforms
 $ millions!

I
I 40

I

3 Water Depth

Locat ion

f
North Sea I
Gulf of Mexico

i

Source: Page 5 of cited reference.
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I I
I

North Sea I
Gulf of Mexico I
California I
Middle East I

Gulf f
Niger ia 1
Alaska f

I

North Sea

40-75 m 75-150 m 150-250 m 250 m

7 ~ 6 �9! 68. 7 �2! 183 �2!
2.22�4! 1.41 �30! 2.54�0!

8 �!
0.9  92! 0 ' 7 �4!

183 �! 176  9! 169 �!

40-15 m 75-150m 150-250 m

31 �4! 170 �! 54 �!
1.23 �8! 0.88 �0!



Table 6 � 6

Partial Removal Costs as X of Total Removal
for Particular Steel Platforms

I
I
I 40 40-75 m 75-150 % 150-250 m 
50 m
I
I
I

3 Water Depth

Location

t
North Sea 62 �!
Gulf of Mexico I 100 73 �8! 48 �0!

I

13 �!

Source: Page 6 of cited reference ~

Table 6 - 7

Demolition � In-Situ � Toppling Costs as X of Total
for Particular Steel Platforms

3 Water Depth

Loca t ion

I
I
I 40 m 40-75 m 75-150 m 150-250 m
I

20 �!45 �4!North Sea
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  ! number of platforms involved in given mean estimate.
Source: Page 6 of cited reference.



Table 6 � 8

Cost of Removing Steel Platforms in Deep Water

 Money amounts are measured in thousands of British pounds!

Project Team

Abandon Wells

Clean and Make Safe

Topsides Removal

Disconnect Pipeline and Risers

Pile Cutting

Jacket Leg Cutting

Clean Seabed + Survey

Sub Total  A!

1,700

10,800

3,800

50,100

300

930

46,500

1,500

115,630

Ancillary Costs �X of ST A! + 250,000 L! 7,188

Sub Total  B!

Contigency 8 30$ of ST B!

122, 818

36,845

159,663Total

The 160 million pounds were approximately 240 million dollars.
Source: Page 4 of Annex 3 of cited reference.
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Additional information is available in Annex 3 of the Industry Position
Paper. One such table reveals detailed cost estimates for total removal of
steel platforms in water depth greater than 100 meters.



Another table presents detailed cost estimates for toppling deepwater
steel platform in water depths greater than 100 meters.

Table 6 � 9

Cost of Toppling Steel Platforms in Deep Water

 Noney amounts are measured in thousands of British pounds.!

500

Disconnect Pipeline and Risers

Jacket Demolition

300

2 253

700

31,279Total

The 31.3 million pounds were approximately 47 million dollars.
Source: Page 5 of Annex 3 of cited reference.
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Project Team

Abandon Wells

Clean and Nake Safe

Remove Floatables

Survey

Sub Total  A!

Anc i 1 lar ies �X o f ST A! + 250,000 pounds !

Sub Total  B!

Contingency 8 30K of ST B!

10,800

5,930

1, 980

22,463

1,598

24,061

7,218



Table 6 � 10

Cost of Abandoning Steel Structure in Deep Water

Total Removal -5 meters below seabed

Partial Removal to -50 meters

160

120

Toppling complete platform to give
50 meters clearance to surface 32

Toppling is 27K cost of partial removal
and only ...20X of cost of total removal

Source: Page 6 of Annex 3 of cited reference.

Additional data relate to relative costs of abandonment methods for a
steel structure in deep water with water depths greater than 100 meters.
Figures are in millions of British pounds.



Removal Costs of Platforms: An analysis by Shell Oil

Remove from existing location and scrap onshore;a.

b. Remove from existing location and tow or haul to another location
for disposal, either in deep water or as part of designated f ishing
reef;

Remove and reuse elsewhere either in whole or in part;

Leave standing as a high profile fishing reef; and

c ~

d.

Topple in place, either wholly or partially, creating a low profile
reef.

Opportunities for reuse of shore platforms are very limited because
�! the platforms are usually old.; �! they may not meet current design
criteria; and �! there are few opportunities for reuse of a particular
platform due to water depth restraints, functional differences, etc.
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Shell Oil made the followiny2analysis in response to notice in Federal
Register dated November 13, 1984 . According to Shell Oil, the operator of the
platform may elect one of the following five alternatives for the disposition
of the platform when production from offshore oil and gas ceases.



Table 6 � 11

Cost of Disposition of Platforms

 dollars in millions!

Water Depth  ft.!

Alternative 0-50 50-100 100-200 200-400 400-1000

$25-200 100-1000 1000-2000 2000-8000 7000-75000a.

Assumes that the jacket is severed below the mudline,
placed on a barge with deck section and taken to shore.
No allowance is made for dismantling as the salvage
value of the scrap is assumed to offset this cost.

$25-200 100-400 500-1000 1000-3000 4000-10000b.

Assumes that the jacket is severed below the
mudline, lifted off bottom with derrick barge and
moved to deeper water in a vertical position for
disposal. Also, the deck is taken to shore for
scrap. If taken to a shallow water reef site, add
$1,000M for buoyancy to tow the jacket in horizontal
posit ion.

$100-1500 1000-4000 2000-6000 4000-12000 10,000-
125,000

c ~

Assumes that the platform is relocated immediately
at a site of comparable depth and that no
refurbishing is required. Costs attributable to new
piles and extra care necessary to avoid structural
damage are included.

$25-250 200-400 400-500 500-600 600+d-l.

Assumes that the deck section is removed and taken

to shore for scrap leaving +15 feet of the jacket
protruding above the water line. All unnecessary
grating and miscellaneous fixtures will be removed
and navigation aids, powered by solar cells,
installed on a vertical member. Deduct $100N if the
deck is set on botto~ adjacent to the jacket.
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The cost for each of the five opportunities varies with water depth,
size of structure, and disposal method. These are explained in the table
below.



$36 36-38 38-46 46-100 100+d-2.

Unlike the other alternatives, this alternative will
require periodic replacement of the cathodic
protection system, selective painting of that
portion of the jacket above water, and monthly
maintenance of the navigational aids. Included
in the latter is $15,000/year for boat transportation.

500-2000 100-10000e.

Jackets in 200 to 600 feet of water would be severed

at the mud line, selectively ballasted end sunk
horizontally on bottom. In waters deeper than 600
feet, only the top 100-200 feet would be removed and
placed on bottom. Unless the deck is returned to
shore for reuse, it too would be placed on bottom.
costs for water depths of less than 200 feet have
not been provided because of anticipated problems in
providing adequate clearance.

Platforms and the Model of Artificial Reefs
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Obsolete oil and gas platforms are potentially the most
important source of artificial reefs. Platforms relate to the
cost side of the model of artificial reefs. The very existance of
platforms means that there would not be any manufacturing costs.
Dismantling and transportation costs would be substantial,
however. In this section, the availability of platforms for use
as artificial reefs is discussed within the framework of the
profit � maximizing or loss~inimizing behavior of oil companies.



Facts are that there are approximately 3,350 oil and gas
platforms in the Gulf of Mexico alone, and that these platforms
must be removed according to the Outer Continental Shelf Lands
Act and the Bureau of Land Management lease agreement. The main
objective of oil companies in removing platforms is to find a way
that is least costly to oil companies. Suppose that the only way
to remove platforms is to dismantle them, transport them to the

8
shore and sell them as scrap metals. The net cost  C ! to oil
companies would be

s s s s
C =C +C-R

d t

s

where C = cost of dismantling platforms
d

s

C = cost of transporting platforms to t,he shore
t

s

R = revenue from sale of platforms as scrap.

One viable alternative to selling platforms as scrap is to
donate platforms for use as artificial reefs. Donating platforms
involves a dismantling cost and a transportation cost. The net

cost  C ! to oil. companies of donating platforms for use as artificial
reefs is

r r r

C =C +C

d t

r
where C = cost of dismantling platforms

d

r

C = cost of transport ing platforms to the artificial reef
t

site
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The decision by oil companies as to whether platforms should
be sold for scrap or donated for use as artificial reefs is a problem8
of economics. Oil companies should sell platforms for scrap if C is smal!er

rthan C, whereas oil companies should donate platforms for use as artificial
r s

reefs if C is smaller than C . Since dismantling costs are the same for the
two alternative ways of disposing platforms, the decision making depends
ultimately on the comparison between  C � R ! for sale as scrap and C8 s r

for donation as artificial reefs. t

Publ>c policy may influence the decision making of oil companies. Since
artif icial reefs will benef it f ishermen who f ish around platforms, policy
decisions may be made for f ishermen to assume part or all of the transportaion
costs of platforms. In the absence of externalities, an ideal solution would
be that fishermen wbo use platforms pay the oil companies an amount that is
equivalent to the benefit which fishermen derive from fishing around a given
platform. This subsidy to oil companies lowers the net cost of donating
platforms for use as artificial reefs, thereby increasing the supply of
platforms as artificial reefs.

If external benefits exist aud those fishermen who do not pay cannot be
excluded from using a given platform, the government may step in and encourage
donation of platforms for use as artificial reefs by allowing oil companies to
deduct certain expenses such as transportation costs in tax returns. An ideal
solution would be to set the tax advantage to the dollar value of external
benefits. Under this arrangement, equation �-2! is changed to

r r r
C =G +G � R � R

d t b e

where R = the dollar value of benef its accruing to f ishermen
b

that is paid to oil companies

R = deduction allowed to oil companies for the do]lar
e

value of external benef its.

r r
Since C in � � 3! is smaller than C in �-2! public policies that provide a
tax deduction on transportation subsidy to oil companies will encourage oil
companies to make available a greater number of platforms for use as
artificial reefs.

As the number. of platforms used as artificial reefs increases, benefits
from use of these platforms will decrease at the margin. As marginal benefits
decrease, the v lue of R and R should also decrease for an efficient

.F~
allocation of p atforms used as artificial reefs.
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Footnotes

1. For more on the history on offshore platforms, see
Beardsley, �977!, pp. 43-46.

2. Ditton and Falk, �981!, p. 96.

3. For an overview of artificial reef programs in general in
coastal states of the Gulf of Mexico, see Futch �981!.

4. Shinn, �974!, pp. 91 � 96.

5. Beardsley, �977!, p. 47.

6. Dugas, Guillory, and Fischer, �979!, p. 5.

7. Ditton and Falk, �981!, p. 98.

8. Graefe, �981!, p. 155.

9. Beardsley, �977!, p. 49 '

10. See Beardsley, �977!, p. 84.

11. Removal of Offshore Installations: industry Position Paper,
May 1984, made available through the American Petroleum
Institute, p. 4.

12. The response was made available to the author by Hr. John Burgbacher
of the Shell Offshore Development Corporation in 1985.
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Procedures of Applying the Model

The model of artificial reefs developed in the preceding chapters is
only a foundation for developing the complete procedure for establishing
artif icial reefs. The procedure, summarized below, is site-specif ic,
although it contains all elements of a general theory that may also apply to
other areas.

Step One: Exclusion Mapping

As soon as an area has been identified in which the establishment of

artificial reefs is considered, it is necessary to develop an exclusion map
for the area in order to locate specific sites that are available for
establishing artificial reefs . The procedures of exclusion mapping are
the following:

l. Identify coastal population centers that are either urban areas or
non � urban tourism. destination areas. Population centers in the study area
are Gulfport, Biloxi, Ocean Springs, and Pascagoula in Mississippi; Bayou La
Batre, Dauphin Island, Mobile, Daphne, Fairhope, Pleasure Island, and
Gulf Shores in Alabama; and Perdido Key, Pensacola, Pensacola Beach,
Santa Rosa Island, Navarre Beach, and Fort Walton Beach in Florida.

2. Determine from state agency records  a! the number of commercial
and recreational boats registered by boat length category and  b! the number
of commercial and recreational fishermen in the county. This information is
useful to reef planners in estimating the number and types of reef users.

3. Identify access routes and communities that maintain sufficient
access facilities including food, lodging, and marine supplies. These routes
and communities should he marked on the map.

4. Draw arcs of the mean distance traveled in the seaward area from
access routes and communites. This information is useful to reef planners in
identifying appropriate users of reefs, i.e., charter, party, individual
recreation, or commercial.

5. Identify and mark areas not appropriate for artificial reefs such as
shipping lanes, biologically sensitive areas, marine sanctuaries, military
areas, traditional shrimping grounds and bottom trawling areas, and existing
reef sites.

Step Two: Value of Recreational Fishing
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The decision of whether

ultimately on the comparison
establishing them. The most
fishing, making it necessary

or not to establish artificial reefs depends
of benefits from the use of reefs and costs of

important component of benef its is recreational
to estimate the value of recreational fishing.



The "willingness to pay" has been accepted as a measure of the value of
recreational fishing, The "willingness to pay" refers to the amount of money
which individual recreational f ishermen must pay, or be compensated, such that
these fishermen are indifferent between fishing with pay at artificial reefs
and abstinence from fishing without pay. The willingness is approximated by
the area under a demand curve, known as the consumer s surplus.

In practice, the value of recreational fishing is measured by the travel
cost method or by the contingent valuation method. Although both approaches
suffer methodological problems, the bottomline is that the value of
recreational fishing will have to be measured. Some may attempt to estimate
a demand function for recreational fishing and calculate the dollar value of
the consumer s surplus. Others may follow the contingent valuation method as
suggested below.

l. Obtain a list of recreational fishermen or the list of owners of

registered recreational. boats in the selected population center that considers
the establishment of artificial reefs. Selected economic data are summarized

in the Appendix. It should be noted that the distinction between commercial
fishermen and recreationa l fishermen is quite arbitrary since many recreational
fishermen purchase commercial fishing licenses. The best way of obtaining the
number of commercial and recreational fishermen is to ask the fishermen s group
of the population center selected for the possible establishment of artificial
reefs.

2. Develop questionnaire asking the amount of the willingness to pay for
different numbers and types of artificial reefs under consideration.

3. Nail the questionnaire and a follow-up questionnaire to the entire
list of fishermen, and study the results of the survey.

4. Conduct personal interviews with fishermen selected as samples, and
make adjustments on the results of the questionnaire survey in order to reduce
the strategic bias, the hypothetical bias, and the sampling or a low return
bias.

5. Tabulate the results in such way as to show the total value of
recreational fishing according to the number and type of artificial reefs.
Although the results will vary from one community to another, the estimated
value of recreational fishing is expected to reach a saturation point and
remain unchanged once the number of artificial reefs exceeds the first few.

A special section is added at the end of this chapter to discuss how to
approximate the value of recreational f ishing when the value has not been
estimated for a given population center.

Step Three: Estimating Costs of Siting One Artificial Reef

Siting artificial reefs is not a free good. The cost of establishing and
maintaining an artificial reef will eventually affect the community s decision
on whether or not to establish artificial reef s!. For the purpose of cost
estimation, it is necessary to classify artificial reefs into certain types.

The simplest classificiation would be  a! reefs with little or no salvage
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value such as old tires, concrete rubbles and broken small ships, and  b!
reefs with substantial salvage value such as large ships and oil/gas platforms.
For each category of artificial reefs, it is necessary to go through the
following steps for the collection of cost data.

l. Identify possible donors of artificial reefs by type and the location
of the artificial reefs as measured in distance from the community that
considers their establishment.

2. For each artificial reef, estimate the cost of dismantling  C ! if
dismantling cost is involved.

3. Obtain the salvage value  C ! if salvage value is involved'
s

4. Determine the transportation cost  C !. Transportation coat varies
.twith types of materials;  a! materials requiring only a tugboat,  b! materials

requiring a seagoing barge and tugboat, and  c! materials requiring special
transportation needs.

5. Determine the liability insurance cost  C. ! relating to transportation
it

of materials. If an outside firm is contracted to move materials, the insurance
cost will be a part of total transportation cost.

6. Estimate the maintenance cost  C ! that includes buoy cost, buoy
maintenance, and monitoring expenses. Convert the annual maintenance cost to
the present value of the maintenance cost.

n

PC = Sum of C /� + r!
m m

7, Estimate the insurance cost relating to maintenance  C. !
l.m

and convert the annual insurance premium to its present value.
n

PC = Sum of C /� + r!
im lm

8. Add all costs for an artificial reef. That is,

TC =C +C +C +C +PC +PC

d s t it m im

Step Four: Identifying the Sources of Fund

The ultimate decision of having artificial reefs established may depend
on who pays for them. If a third party such as the government assumes most of
costs, the number of artificial reefs the community wants to have will be
greater than that when the community itself is responsible for the entire
cost.
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Economic principles that relate to the funding of artificial reefs may
be stated:  a! that those who benefit directly from artificial reefs pay for
the direct cost of their establishment; and  b! that the public sector pays
for the portion of artificial reefs that generates externalities. These
principles may be compromised like other public spending programs.

At the federal level, the Wallop-Breaux fund is available owing to the
DingeLL-Johnson Sport Fish Restoration Act. The funds are intended for
enhancement of fisheries resources, but are available only to state ~ The
funds may be used for research and construction of artif icial reefs.

At the state level, revenues from fishing licenses and boat registration
may be used for artif icial reef programs. At the local level, a general fund
may be used for these programs. If the benefit principle is to be applied in
its strict sense, one may even consider selling separate licenses for fishing
around artificial reefs. This, however, will create an enforcement problem.

Step Five: Estimating Benefit Without Congestion

Recall Figure 3-3 in which the maximum sustaining yield and the optimal
sustaining yield are illustrated graphically. It is indicated in Figure 3-3
that the level of the fish catch that indicates OSY may be lower than the level
of the fish catch that indicates MSY, provided that the fish catch function F
is given as

2
F = -aE +bE

To simplify the application procedure, total expected benefits from the
establishment of one artif icial reef are def ined as the sum of the value of

recreational fishing  S!, obtained in Step Two, and the dollar value of the
fish catch by commercial fishermen  D!. Both S and D are annual totals and
should be discounted to the present value for decision making purposes.
That is,

1. Determine the annual value of recreational fishing  S! by all
recreational fishermen in the area as obtained in Step Two.

2. Discount the annual

PS = Sum of S/� +

value of S to the present value, i.e.,
n

r!

3. Determine the value of D at the MSY level, which is a bio-economic
concept

D = Sum of P F
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This step deals with estimating the benefits of one artificial reef at a
time. Benefits in this step refer to "expected" benefits from the establishment
of one artificial reef, making them difficuLt to estimate. The estimation is
needed, however.



where P = prices per pound of different types of f ish

F = types of fish expected to be caught during a given year around the
i artificial reef

The value of fish catch by commercial fishermen that is expected from an
artificial reef can best be estimated -or guessed-by local commercial fishermen.

4, Discount the annual value of D to the present value, i.e.,

n

PD = Sum of D/ l + r!

5, Add the present value of S and the present value of D to obtain total
expected benef it  TB!:

TB =PS+PD

When more than one art if icial reef is considered, the value of D is not
expected to change so long as there is no congestion. The value of S, however,
may change due to the law of diminishing marginal utility, especially after
several artificial reefs are established to meet the basic needs of all
recreational f ishermen. If Step Two investigation is carried out properly,
the changing values of S with additional artificial reefs can be made available.

To summarize, when artificial reefs are considered one at a time, the
decision on whether or not to establish artif icial reefs is made by comparing
TB, obtained in Step Five, and TC, obtained earlier in Step Three,

Step Six: Determining the Optimal Number of Artif icial Reefs

An important question a community may wish to consider is how many
artificial reefs would be optimal for the community. Although several
assumptions have been made in the process of developing the model in the
preceding section of this study, the model of artificial reefs developed in
the preceding section may be applied to approximate the optimal number of
artificial reefs for a given community. The procedure under the most
simplifying conditions is the following.

1. Determine the maximum catch of f ish by type  F. ! that is biologically
1

feasible for the community, assuming that the supply of artificial reefs will
continue until the maximum catch is ensured.

2. Determine the dollar value  M! of the maximum catch by
multiplying the catch of fish by type by their prices  P. !, i.e.,

1

M = Sum of P F

Obtaining the dollar value of the maximum catch  M! is expected to be quite
complicated and controversial.
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3. Obtain the total cost  c! of establishing one artificial reef rom
Step Three.

4. Divide H by C and take the natural logarithm of the result. The
natural log value is the optimal number of artificial reefs for the community.
That is,

q = ln  M/C!

Another way of determining the optimal number is to continue the process
in Step Five, which is developed for making decisions on one artificial reef
at a time. provided that all assumptions made in this study hold true, the
answer obtained from continuing the process of Step Five should be identical
to one that is obtained in Step Six.

Approximating the Value of Recreational Fishing

When a coastal population center considers establishing an artif icial reef,
the value of recreational fishing should somehow be estimated. Estimating the
value of recreational f ishing is a project that can be quite costly. In the
absence of studies that estimate the value of recreational fishing for a given
population center in the study area, the value should be approximated on the
basis of published sources. Although several studies are reviewed in Chapter
V, only two are suggested for use by coastal counties of the study area:
One is Table 5-3 in Chapter V which was developed by Bell, Sorenson and Leeworthy,
and the other is the unit day value method in Chapter II which was developed
by the Corps of Engineers.

The study area encompasses coastal counties of Mississippi, Alabama, and
northwest Florida. Due to the paucity of studies for these counties,
Table � � 3! is suggested for use  unt'I more reliable studies are made
available! on data for expenditures per day, annual expenditure per angler,
fishing days per angler, willingness to pay per day, and willingness to pay
per year ~ Although dollar figures in Table � � 3! are lower than comparable
dollar figures cited in the literature survey in Chapter V, the dollar figures
of Table 5-3 may still be an overestimation In this sense, dollar figures
cited in Table 5-3 may be regarded as upper. limits. Unfortunately, there is
no other table that indicates lower limits of these figures. The only
exception is the estimation of the willingness to pay per day.

If studies have not been made to measure the value of recreational

activities for a study area, the Corps of Engineers recommends the use of unit
day value  UDV! method is explained in Chapter II. Let us make our best
judgement to measure the UDV for the recreational fishing around an artificial
reef in the study area.

Based on descriptions by the Corps of Engineers, recreational fishing
around artificial reefs belongs to special recreation rather than to general
recreation. We, therefore, take a look at Table � � 2!. The fzrst item in
criteria is recreation experience. Looking at the judgment factors, reef
fishing is characterized by "moderate use, some evidence of other. users and
occasional interference with use due to crowding." We thus assign l3 points
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 the middle f igure between 11 and 16! for item 1. For item 2 t it led the
availability of opportunity, reef fishing may be characterized by "one or two
within 1 hour travel. time, none within 45 minutes travel time." Since a reef
may be located in an area within 45 minutes travel time, we assign the lower
f igure 7 points for tbe characteristic. For item 3 titled carrying capacity,
reef fishing may be characterized by "adequate facilities to conduct without
deterioration of the resource or activity experience." Let us assign 7 points,
the middle figure suggested in Table � " 2!. For item 4 titled accessibility,
reef fishing may be characterized by "good access, good roads to site; fair
access, good roads." We assign the lower end of suggest figures which is ll
points. For item 5 titled environmental, reef fishing may be characterized by
"Average esthetic quality; factors exist that lower quality to a minor degree."
Let us assign the upper end of suggested figures which is 6 points. Adding all
five assigned points, we obtain

13 + 7 + 7 + 11 + 6 = 44

To convert these points to a dollar value, Table � � 3! is employed.
For the activity category titled specialized fishing and hunting, the dollar
values are $13.65 for 40 points and $14.99 for 50 points. Interpolating,

$l3.65 + $�4.99 � 13.65! x �/10!

= $13,65 + $0. 54

= $14.19

Based on the UDV method, developed by the Corps of Engineers, the value of
recreational fishing per fishing day is $14.19 in 1985 price. The corresponding,
value suggested by Bell, Sorenson, and Leeworthy is $24.91 in 1982 price.

Footnotes

The procedures of exclusion mapping are adapted from Ditton
�984! ~

2 See, for instance, Green �983!.

3. Many coastal communities may already have the value of
recreational fishing estimated through research projects of
regional. sea grant' consortiums.

4. For analysis of transportation cost, see Christian �984!.
For analysis of maintenance cost, see Myatt �984!.

524



SELECTED REF ERENC E S

Asks, Donald Y.  ed.! Artif icial Reefs: Conference
Proceedings, 1981, Report No. 41, Florida Sea Grant Program.

2. Beardsley, Dennis D., Towards a Policy Enabling the Recreational Use
of Offshore Petroleum Platforms, a master's thesis, Texas ASM University,
May 1977.

Bell, Frederick W., Pood from the Sea: The Economics and
Politics of Ocean Fisheries, Boulder, Colorado: Westview
Press, 1978, pp. 111-121 titled "The Bioeconomic Supply
Curve," and Chapter 6. Fisheries for Recreation Use: The
Sleeping Giant on pp. 239-273.

3 4

4. Bell, Frederick W., Recreational versus Commercial Fishing in
Plordia: An Economic Impact Analysis, Florida State University,
Policy Sciences Program, 1979.

5. Bell, Frederick W., Philip ED Sorenson, and Vernon R.
Leeworthy, The Economic Impact and Valuation of Saltwater
Recreational Fisheries in Florida, Florida Sea Grant College
SGR-47, August 1982.

6. Brookshire, David S., Mark A. Thayer, William W. Schulze,
and Ralph C. d Arge, "Valuing Public Goods: A Comparison of
Survey and Hedonic Approaches," American Economic Review, /2
 March 1982!, 165-177.

Brown, W.G. and F. Nawas, "Impact of Aggregation on the
Estimation of Outdoor Recreation Demand Functions," American
Journal of Agricultural Economics, 55  May 1973!, 246-249.

7 ~

Buchanan, Chester. C., "Effects of an Artif icial Habitat on
the Marine Sport Fishery and Economy of Murrells Inlet,
South Carolina," Marine Fisheries Review> 35  September 1973!, 15-22.

8.

Buckley, Raymond M., "Marine Habitat Enhancement and Urban Recreational
Fishing in Washington," Marine Fisheries Review, 44  June-July 1982!,
28-37.

9.

10

Christian, Richard T., Transportation Costs of Artificial Reef Materials,
Washington, D.C.; Artif icial Reef Development Center, Technical Report
Ser ies No. 4, September 1984.

525

Carley, D ~ H., Factors Affecting Cost and Income from Shrimp Vessels,
Marine Fisheries Division of Georgia Game and Fish Commission, and College
of Agriculture Experimental Stations of the University of Georgia, COM-72-1.0188,
December 1968 '



Clawson, M. and J. L. Knetsch, Economics of Outdaor Recreation,
Washington, D.C.: Resources for the Future, 1966.

12.

Collins, Patricia R., Liability Concerns in Artificial Reef Development,
a report prepared for the Sport Fishing Institute, Washington, D.C.,
Augus t 17, 1984.

13,

Cornitius, Tim A., "Rig retirements steered by economics," Offshore,
September 1983, pp. 82-86.

14.

15. Continental Shelf Associates, Inc., Study of the Effect of Oil and Gas
Activities an Reef Fish Populations in the Gulf of Mexico OCS Area,
Washington, D.C.; V.S. Department of Commerce, Nat iona 1 Technical
Information Service, PB82-263567, Apri 1982.

Crutchfield, James A., "Valuation of Fishery Resources," Land Economics,
38 �962!, 145-154.

16 '

Ditton, Robert B., Exclusion Mapping Procedures to Guide Future State and
Local Artificial Reef Planning and Siting Efforts, Part 1: Gulf of Mexico,
a report prepared for the Sport Fishing Insitute, Washington, D.C., 1984.

17.

Ditton, Robert B., and James M. Falk, "Obsolete Petroleum Platforms as
Artificial Reef Material, in Donald Y. Asks  ed.! Artificial Reefs:
Conference Proceedings, Florida Sea Grant College, Report No . 41,
February 1981, pp. 96-103.

18.

Dit ton, Robert B., snd Janic e Auyong, Fishing, Offshore Platforms,
Central Gulf of Mexico, U. S. Department of the Interior, Minerals
Management Service, OCS Monograph, MMS 84-0006, April 1984.

19.

20.

Dwyer, J.F. and M.D. Bowes, "Concepts of Value for Marine Recreational
Fishing," American Journal of Agricultural Economics, 60  December 1978!,
1008-1012.

21.

Etzold, David J., Neil O. Murray, and C. David Veal, Charter Boat
Fishing on the Mississippi Gulf Coast, Bureau of
Bus iness Research, Univers ity of Southern Mississippi,
October 197'

22 ~

Futch, Charles R., "An Overview of State Programs," in Donald Y ~ Aska
 ed.!, Artif icial Reefs: Conference Proceedings, Florida Sea Grant
College, Report No. 41, February 1981, pp. 33-36.

23.

Graefe, Alan R., "Social and Economic Data Needs for Reef Program
Assessment," in Donald Y. Asks  ed.!, Artif icial Reefs: Conference
Proceedings, Florida Sea Grant College, Report Na. 41, February 1981,
pp. 152-166.

24.

526

Dugas, Donald, Vincent Guillory, and Myron Fischer, "Oil Rigs and
Offshore Sport Fishing in Louisiana," Fisheries, 4  November-December 1967!,
2-10.



25. Graefe, Alan R., Iver E. Strand, Jr. and Nancy Bockstael, Economic
Valuation of Artificial Reefs: An Assessment of Issues and Methods,
a report prepared for the Sport Fishing Institute, Washington, D.C.,
August 31, 1984.

Green, Trellis G., "User and Asset Valuation of the Mississippi and
Florida Marine Recreational Fishery," an unpublished paper, October 1983.

26.

27 ~

28. Gulf States Marine Fisheries Commission, Thirty-Fourth Annual Report
�982-1983!, Ocean Springs, Mississippi: Gulf States Marine Fisheries
Commission.

29. Gulland, J.A., The Management of Marine Fisheries, Seattle: University of
Washington Press, 1974.

30. Huppert, Daniel D., NMFS Guidelines on Economic Valuation of Marine
Recreational Fishing, NOAA Technical Memorandum NMFS, NOAA-TM-NMFS-SWFC-32,
June 1983.

31 ' Johnston, J., Statistical Cost Analysis, New York: McGraw-Hill, 1960.

Jones, T.M., J.W. Hubbard, and K . J. Roberts, "Productivity and
Profitability of South Carolina Shrimp Vessels, 1971-1975," Marine
Fisheries Review, 41 April 1979!, 8-l.4.

32.

Liao, D. S. and D. M. Cupka, Economic Impacts and Fishing Success of
Offshore Sport Fishing Over Artificial Reefs and Natural Habitats in
South Carolina, South Carolina Marine Resources Center, Technical Report
No. 38, May 1979.

33 ~

McConnell, K.E., "Congestion and Willingness to Pay: A Study of Beach
Use," Land Economics, 53  May 1977!, 185-195.

34.

McConnell, K.E., "Values of Marine Recreational Fishing:
Measurement and Impact of Measurement," American Journal of
Agricultural Economics, 61  December 1979!, 921 � 923.

35.

36 ' Milon, J. Walter, Gary Wilkowske, and George L. Brinkmsn,
Financial Structure and Performance of Florida s Recreational Marinas

and Boatyards, Report No. 53, Florida Sea Grant College, March 1983.

Milon, J. Walter, and Ronald L. Schmied, "Survey Techniques for
Identifying the Economic Benefits of Artificial Reef Habitat," an
unpublished paper, St. Petersburg, Florida: NOAA Southeast Regional
Office, made available 1984.

37.

527

Griffin, Wade L., John P. Nichols, and Joe Bob Smith, Economic Analysis
of Returns to Gulf of Mexico Shrimp Vessel Owners for the Period 1971-1975,
Department of Agricultural Economics, Texas A 6 M Univeristy, NMFS
Contract No. 03-042-18, July, 1975.



Myatt, DeWitt 0., Artificial Reef Maintenance, Washington, D,C.:
Artif icial Reef Development Center, Technical Report Series No. 2,
October 1984.

38.

Noetzel, Bruno G,, Revenues, Costs and Returns from Vessel Operation
in Major U. S. Fisheries, National Marine Fisheries Service, Washington,
D. C., PB-265-275, February 1977.

39.

Oil Industry International Exploration and Production Forum, The
Decommissioning of Offshore Installations � A World-wide Survey of
Timing, Technology and Anticipated Costs, December 1984, made available
through the American Petroleum Institute.

40.

Pearse, Peter H., "A New Approach to the Evaluation of Non-priced
Recreational Resources," Land Economics, 44  February 1968!, 87-89.

41.

Plotnick, Alan R ~ , "American Government Oil Price Policies:
1930-1984,: faculty working paper, School of Business,
University of New Haven, November 14, 1984.

42.

Prochaska, Fred J., and James C. Cato, Northwest Florida
Gulf Coast Red Snapper-Grouper Boat Operations: An Economic
Analysis, 1974, Florida Cooperative Extension Service,
Marine Advisory Program, SUSF � SG � 75-007, December 1975.

43,

Public Law 91-190, known as the National Environmental Policy Act of
1969, United States Statutes at Large, Washington, D.C..
U. S. Government Printing Office, 1970, pp. 852-856.

44.

Radonski, Gilbert, "The Wallop � Breaux Fund," SFI Bulletin No. 356.
Washington, D .C .: Sport Fishing Inst itute, July 1984.

Responses received by the U. S. Department of the Interior,
Minerals Management Service, from the November 13, 1984,
Federal Register solicitation on platform disposition.

46.

Roberts, Kenneth J., "Petroleum Production Structures:
Economic Resources for Louisiana Sport Divers," in the U. S.
Department of the Interior, Minerals Management Service,
Gulf of Mexico Regional Office, Proceed.ings: Fourth Annual
Gulf of Mexico Information Transfer Meeting, 1984, OCS Report
MMS-84-0026, pp. 119-121.

47.

Roberts, Kenneth J., and M. E. Sass, Financial Aspects of Louisiana
Shrimp Vessels, 1978, Sea Grant Publication No. LSU-TL-79-007, Center
for Wetland Resources, Louisiana State University, December 1979.

48.

49.

528

Roberts, Kenneth J., and Mark E. Thompson, Petroleum Production Structures:
Economic Resources for Louisiana Sport Divers, Louisiana Seafood
Production Economics, August 1983; a publication supported by the
Louisiana Sea Grant College Program.



Roedel, Philip M,  ed.!, Optimum Sustainable Yield as a Concept in
Fisheries Management, Washington, D.C.: American Fisheries Society,
Special Publication No. 9, 1975.

50,

Samples, Karl C., and Donald Schug, "The Economic Impact of Fish
Aggregating Devices on Hawaii s Charter Boat Fishing Industry,"
a paper presented at the 1984 meeting of the American Fisheries Society,
1984.

51.

Sass, M. E. and K. S. Roberts, Characteristics of the Louisiana
Shrimp Fleet, 1978. Sea Grant Publication No. LSU-TL-79 � 006, December
1979.

52.

Schmied, Ronald L., "The Role of Artificial Reefs in the Future of the
Gulf of Mexico Fishery Management Process," in the U. S. Department of
the Interior, Ninerals Management Service, Gulf of Mexico Regional Office,
Proceedings of Fourth Annual Gulf of Mexico Information Transfer Meeting,
1984, OCS Report NMS 84-0026, pp. 125-131.

53.

Shinn, Eugene A., "Oil Structures as Artif icial Reefs," Proceedings:
Artificial Reef Conference, TAMU-SG-74-103, Houston, Texas, 1974,
pp. 91-96.

54.

Smith, V. K., "Congestion, Travel Cost Recreational. Demand Models, and
Benefit Equat ion," Journal of Environmental Economics and Management,
8  March 1981!, 92-96.

55.

Stone, Richard B., "Artifical Reefs: Toward a New Era in Fisheries
Enhancement," Marine Fisheries Review, 44  June-July 1982!, 2 � 3 ~

56.

Stone, Richard B., "Preliminary Federal Programmatic Statement
for Artif icial Reefs," U. S. Department of Commerce, NQAA/NMFS,
October 19, 1984.

57.

Stone, R. B., H. L. Pratt, R. 0. Parker, Jr., and G. E. Davis,
"A Comparison of Fish Populations on an Artificial and Natural Reef
in the Florida Keys," Marine Fisheries Review, 41  September 1979!,
1-11.

58.

Stroud, Richard H., and Henry Clepper  ed.!, Marine Recreational Fisheries,
Washington, D. C.: Sport Fishing Institute, 1976.

59.

60.

U. S. Army Corps of Engineers, Economic and Governmental Principles
and Guidelines for Water and Related Land Resources Implementation
Studies, ER 1105-2-40, March 10, 1983, A-2a through A-74.

61.

U. S. Department of the Interior, Minerals Management Service,
Proceedings: Third Annual Gulf of Mexico Information Transfer

62.

529

Talheim, Daniel R., "The Economic Impact of Artificial Reefs on Great Lakes
Sport Fisheries," in Frank M. D Itri, ed., Artificial Reefs: Narine and
Freshwater Applications, Chesea, Michigan: Lewis Publishers, Inc., 1985,
pp. 537-543.



Appendix l

530



Meeting, December 1982. The meeting, was held in New Orleans on
August 24-26, 1982 '

63. U. S. Department of the Interior and U. S. Department of Commerce,
1980 National Survey of Fishing, Hunting, and Wildlife-Associated
Recreation, Washington, D. C.: U. S. Government Printing Office, 1982.

64. Vaughan, W. J. aad C. S. Russell, "Valuing a Fishing Day: An Application
of a Systematic Varying Parameter Model," Land Economics, 58
 November 1982!, 450-461.

65. Walters, A. A., "Production and Cost Functions: An Econometric Survey
ugconometrica, 31  January-Apri1 1963!, 1-66.

66. Willig, Robert D., "Consumer s Surplus without Apology," American
Economic Review, 66  September 1976!, 589-597.

531



Appendix 1:

Review of Studies on Fishing Vessels

The economics of commercial fishing vessels in various parts of the
country, including the Gulf Coast, has been the subject of a number of studies
in recent years. Some of these studies that are relatively significant are
reviewed briefly in this section,

A study by Milon, Wilkowske, and Brinkman is concerned with financial
aspects of marinas and boatyards in Florida. The study is highlighted by
profit ratio analysis and income statements of marinas and boatyards. Profit
ratio analysis is rather unique and is compared to profit ratios published in
Annual Statement Studies by Robert Morris Associates. A study by Griffin,
Nichols, and Smith on shrimp vessels in Texas stresses breakeven analysis
under varying conditions. Breakeven analysis is a main feature also in a
study by Carley on Georgia shrimp vessels. Prochaska and Cato use a small
sample and simple revenue and cost tables, but their target group is interesting.
Prochaska and Cato s study is concerned with party boats that specialize in
red snapper and grouper. A study by Roberts and Sass is concerned with shrimp
vessels in Louisianan Unlike other studies, this study by Roberts aad Sass
makes a clear distinction between in-shore shrimping and off-shore shrimping.
This study also makes a distinction between vessels operated by owners and
vessels operated with hired captain. Another study by the same authors explains
in detail how hired crew get paid by sharing revenue.

A publication by Jones, Hubbard, and Roberts in the April 1979 issue of
Marine Fisheries Review is the only study which used regression analysis.
By regressing pounds of shrimp on gallons of fuel used, the authors claim that
the result measures efforts by shrimpers since fuel can be used as a proxy
variable for time of shrimping. Finally, a nationwide study by Noetzel
presents well-documented lists of fixed and variable costs, and clear income
statements. The study covers five different groups; groundfish of New England
and Pacific Coast, Pacific salmon fisheries, tuna fisheries, shrimp in the
Gulf of Mexico, and crab in the Northeast Pacific and Bering Sea.

These studies indicate that a good study on costs and returns of fishing
vessels should include at least the following features:

�! Vessels should be classified according to length in feet and, hopefully,
according to type of fish;

�! Income statements should be presented, clearly indicating fixed costs,
variable costs, and return on investment to owners;

�! Opportunity cost of owner-operated vessels should be clearly presented;

�! Economies of scale must be studied through estimation of cost and
production functions. None of these studies, reviewed in the above,
deals with the concept of economies of scale; Fishing vessel information
normally requires data of the following items on each vessel:
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 A! Vessel

length of vessel, gross tonnage, size of crew, age of vessel, main
type of catch, total catch per year, and total sales from sale of catch.

 8! Fixed Cost

depreciation, insurance, utilities, licenses, other taxes, interest
payment, advertising, office and docking cost, captain s salary, dues, and
legal expenses.

 C! Variable Cost

fuel, oil ice, nets and equipment, repair and maintenance, supplies and
groceries, heading and packing, hired labor, and crew share of catch.

Table 1 below is adapted. from Noetzel �977, p. 22, Table 17!, and
represents one of better studies on fishing vessel operation in the Gulf of
Mexico. The table is based on 1974-75 data. Table 2, on the other hand,
lists major studies done recently on fishing vessels in the Gulf of Mexico.
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Table 1

Fishery: shrimp
Region: Gulf of Mexico
Gear Type: otter trawl

55

$98,0142. Gross revenue

3. Variable costs:

40,782
31,360

612

$72,754Total variable costs

4. Fixed costs:

$4,978
2,086
8,667

$15,731Total fixed costs
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Costs and Earnings of Vessel Operations

Number of vessels in sample

1. Vessel characteristics:

gross tonnage  GRT!
length  registered in feet!
horesepower  hp!
age � end of 1974  years!
crew size  total!

 a! goods and services
 b! crew costs and payroll taxes
 c! opportunity cost of using own capital

 a! insurance
 b! miscellaneous
 c! depreciation

5. Total costs � + 4!
6. Returns to management and capital � -5!
7. Opportunity cost of management
8. Returns to captial �- 7!
9. Znvestment

10, Rate of return on investment

108

69

352

5
3

$88,485
9,529
9,801

-272

104,000
-0.3X



Table 2

Sample Sizes of Selected Fishery Studies

Area

Florida shrimp 527
Georg ia shr imp 258
Texas shrimp
Texas shrimp
S. Carol shrimp 271
Gulf of Shrimp
Mexico

Florida marinas/boat yards 561
U.S. Fisheries

ground fish
salmon

tuna

shrimp
crab

party boat 48
shrimp vessels 1,003

53 10. GX 1978

50 19.4R 1968
29 1975

115 1975

45 16.6 1979
29 1974

trawlers

vessels

vessles

vessels

vessels

vessels

71 12.7 1983

54 1977

124 1977
29 1977

61 1977

29 1977

7 14.6 1975

129 12.9 1979

Flor ida

Lou is iana
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Appendi~ 2: Table 1

Registered Boats and Fishermen by Type and By County

Commerc ia1 Recreat iona 1

Fishermen F ishermen
Commerical

Boats

Recreational

Boats

ALA

Mob i le

Ba ldwin

28,524
24,458

441

245

20,286
8,881

3,393

23,000

Alabama: 1983 f igures
Mississippi: 1983 f igures, 1984 f igures  boats!
Florida: 1984 f igures

Sources:

Alabama Department of Conservation and Wildlife Resources,
Accounting Section, Curtis F. Parish; Marine Police,
Montgomery, Alabama,

Bay County Offices, Panama City, Florida. Escambia County
Offices, Pensacola, Florida. Santa Rosa County Offices,
Milton, Florida'

Florida Department of Natural Resources, Doris Dobbins,
Tallahassee, Florida'

Mississippi Department of Natural Resources, Mary McGee,
Jackson, Mississippi.

Okaloosa County Offices, Crestview, Florida. Walton County
Offices, Defuniaks Springs, Florida .

Rush, J. William. Mississippi Statistical Abstract, 1984.
 College of Business and Industry: Mississippi State,
Hjssjss1pp1!. p. 67.
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MISS

Hancock

Har r is on

Jackson

FLA

Bay
Escamb ia

Okaloosa

Santa Rosa

Wa lton

2,710
10,694
11,824

1,073
655

2j,9

546
114

2,400
13,892

5,413
9,030

243

898

150

26

78

4,618
19,706
22,442

17,157
6,050

13,010
6,930



Table 2

Population, Labor Force, Education, and Income by County

Population,
1980

Alabama

$8,677
8,295

200, 918
45,605

142,825
29,807

364,980
81,500

Mobile

Baldwin

F lor ida

Source:

County and City Data Book 1983, 10th Edition, U. S.
Department of Commerce, Bureau of the Census, pp. 18, 24,
25, 74, 80, 88, 94, 95, 298, 304, 305.
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Hancock

Harrison

Jackson

Bay
Esc amb ia

Okaloosa

Santa Rosa

Walton

24,537
157,665
118,015

97,740
233,794
109,920

55,988
21,300

Civilian

Labor

Force

8,137
54,309
45,601

36,356
86,170
37,391
20,238

6,999

'Years of

School

Comp le t ed,
1980

�5 yrs+!

13,947
83,659
61,821

56, 053
131,303

59,323
30,843
13,442

Per Capita
Income,
1983

6,077
8,205
7,758

8,30I
8,554
8,636
7,958
5,728



Table 3

Population, Civilian Labor Force, Education,
and Per Capita Income of Cities of 25,000 or More

Per Capita
Income

Civilian

Labor

Force

Population Years
Education

$6,593
$6, 881
$5, 183
$6,456
$6,754

88,162
26,261

NA

NA

NA

200,452
57,619
49,311
39,676
29,318

114,034
35,142
24,389
23,550
15,69],

Mobile

Pensacola

Biloxi

Gulfport
Pascagoula

Tab le 4

Population and Per Capita Income of Places of 2500 or More

PopulationPer Capita
Income

Source:

County and City Data Book 1983, 10th Edition, U. S.
Department of Commerce, bureau of the Census, pp. 650, 654,
655, 690, 693, 695! 740, 743, 745, 812, 826! 827, 828, 829,
863, 864.
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Fa irhope
Fo ley
Fort Walton Beach

Gulf Breeze

Mary Ester
Milton

Ocean City
Panama City
Pretty Bayou
Bay St. Louis
Gulf Hi 1 ls

North Long Beach
Ocean Springs

$7,478
$5,598
$7,083
$8,942
$6,311
$5,607
$7,236
$5,937
$7,700
$5,428
$7,264
$6,076
$6,867

7, 286
4, 003

20,829
5,478
3,530
7,206
5,582

33,346
3,340
7,891
4,512
7,063

14,504



D. Biological Considerations

A number of biological parameters were identif ied as important to the
success of an artificial reef. These include the productivity of existing biota
at the site, substrate type, oceanographic conditions and water quality, shape
and prof ile of the reef structure, and lif e histories of the target species.

The reef substrate should be fairly hard to keep the structure from sinking
into the bottom. Orientation of the structure must be carefully evaluated based
on oceanographic conditions to minimize scour and to permit a flow of nutrients
into the area. In this vein, areas of upwelling make good sites for artif icial
reefs due to the influx of nutrients associated with this phenomenon.
Additionally, specif ic target species recruitment and residence may be affected
by water qual ity and turbidity.

A controversy exists with respect to the proximity of reef s to one another.
The Japanese literature supports large reefs and indicates that they are highly
productive. Another view supports building reefs close to others. In this
case, some species may be recruited from the older reef populations after which
both populations might be expected to increase to an equilibrium level whereupon
both become very productive. While the Japanese approach is to maximize food
production, this may not be the objective of Gulf of Mexico artif icial reef s.
It may prove more advantageous to build a number of smaller reefs to reduce
concentrations of fishermen at individual sites. The National Artif icial Reef
Plan suggests building new reefs rather than expanding existing reefs. At this
time data are not available to determine whether a specif ic artif icial reef may
congregate certain species or may support actual productivity. This portion of
the overall study cautions that reef placement may not be an enhancement in the
vic ini ty of exis ting "live bottoms".

An extensive discussion of "Biological Considerations" is included below in
the sections deal ing wi th s pecif ic site evaluation s.

E. Operational Considerations

Operational factors that influence reef siting include environmental
conditions at the site, availability and suitability of different reef
materials, transpor tati on and 1 ogis tic s r eq uirements, depl oyment techniques,
optimum reef design, and marking requirements.

Numerous types of materials have been used in the past to construct
artif icial reef s. Based on availability and durability, concrete blocks and
rubble, steel ships and barges, obsolete petroleum platforms, and Japanese-
designed structures are the most suitable materials for reef construction.
Blocks created from fly ash generated by power plants that burn coal may also
have applications for artificial reef use. Although tires have been used
extensively in the past, their tendency to drif t or break apart makes their use
questionable.

Environmental conditions that af feet the success of artif icial reef s
include waves and currents, depth, substrate type, and topography. Areas
subject to high energy waves and currents should be avoided because these
conditions limit the life � span of a reef. Depth is important for maintaining
minimal navigational clearance, attracting the target f ish species, and
minimizing the effects of storms on reefs. Firm sand substrates are preferred
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to minimize the loss of a reef due to sinking or siltation. Topagraphies that
are favorable for artificial reefs include flat and featureless bottom regions,
near the shoreward edges of valleys or depressions, or areas on either side of
submarine ridges.

Transportatian of recommended reef materials, including obsolete petroleum
platforms, to a site is technically feasible. barges and heavy equipment or
flotation equipment f or towing to a site will be required. Little inf ormation
on deplayment methods is available in the literature, however. It is important
ta anchor an offloading vessel to minimize spreading of reef materials and to
optimize their placement.

Reef size, complexity, spatial arrangement, location, orientation, and
height are important factors to consider f or a successful artif icial reef.
Optimum reef areas range from 200 to 2500 square meters  cross section! or 2500
to 130,000 cubic meters  bulk volume!. Reefs should consist of a hierarchial
arrangement that includes blocks or units to f orm a set, sets clustered to f orm
groups, and several groups to form a reef complex. Sets within a group should
be spaced approximately 985 to 1640 feet �00 to 500 meters! apart whereas reef
complexes should be spaced at least twa miles � kilometers! apart. Reefs
should be oriented perpendicular to currents. Reef height is probably most
important for migratory f ishes, and horizontal spread is probably most important
to demersal fishes. Reef prof ile is more important than height, and vertical
sides seem to be the best attractants. Vertical panels and horizontal and
diagonal skeletal members are effective attractants because of niches and
shadows created. Large chambers and holes are avoided by fishes as are chambers
with only one opening.

The U.S. Coast Guard determines the necessity for marking an artificial
reef on the basis of:

1! physical characteristics of the obstructian;

2! depth of water in which the obstruction is located;

3! praximity of the obstruction to historic or designated
vessel routes; and

4! type of vessel traffic at the obstruction site.

Marker buoys are generally not required if there is 85 feet �6 meters! of
minimum clearance above the reef.

An extensive discussion of "Operational Considerations" is included below in
the sections dealing with specif ic site evaluations.

F. CHECK-OFF LISTS FOR SITE SPECIFiC EVALUATIONS

Check-of f lists have been prepared in each of the disciplinary areas
for the convenience of those considering the establishment of artif icial reefs.
These check-of f lists contain the typical information that should be considered
in evaluating an area to determine if it can support an artif icial reef.

The column titled "reference" contains a list of the pages in the report
that contain detailed discussions of the items on the list.
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LEGAL CHECK-OFF LIST

ITEN REFERENCE

Identify and review all state statutes
and regulations applicable to
placement of an artificial reef

39

a.Environmental protection

b.Pollution control

c.Coastal zone management

d.Conservation of natural resources

e.Wildlife protection

f.Development controls

g.Land use planning

h.Liability

i.Permitting

j.Obstructions to navigation

k.Insurance requirements

19-20,39,43,45,47

39,43,45,47-48

39,41,45,47-48

40,42,47

43,47

40,43-44

63-67

41,44,45

42,45,46

27

39

a.Coastal zone management

b.OCS lands act

c.Submerged lands act

d.Ocean dumping act

e.Endangered species act

39

17

21

35,38

32

f.Marine protection, research, and
sanctuaries act

33,38

g.Narine mammals /protection act

h.Section 404 of the clean water act

33

20-23,36-38,39
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Review federal statutes and regulations
applicable to placement of
artificial reefs



ITEM

27,49-67

17,20,30,31,68,69

70,71

27

17,19,20,27,28,30,
32-38,41,44,45

24,27,28,30,41,44,45

24,28-30,41,44,45,
110-200

24-28,30,41,44,45,
110-200
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LEGAL CHECK OFF LIST CONTINUED

i.Section 10 of the rivers and
harbors act

j.Liability for damage or injury to
third parties

k.Laws governing obstructions to
navigation

1.Tax incentives for reef material
donors

m.Insurance requirements

Identify appropriate Federal and State
agencies responsible for administering
each of the identified statutes and
regulations

Identify appropriate permits required
based on the previous regulation
review

Acquire appropriate permit application forms

Prepare permit applications for submission.
Many permits require both a written plan
and an engineering drawing depicting the
reef layout

REFERENCE

17-20



ITEM

220 221,222 223

223

221-223,229

222,223

222,223

222,223

222,223

222,223

222,223

222,223
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SOCIOLOGICAL CHECK-OFF LIST

Determine population of artificial reef
demand center

Determine number of commercial
fishermen operating from the
demand center

Determine number who own commercial
boats

Determine number who fish for another
boat owner

Determine number of recreational
fishermen who live in the
demand center

Determine number of recreational
fishermen who commute to the
demand center

Determine the number of recreational
fisherman in each of the above
two categories who own boats

Determine the number of recreational
fishermen who do not fish from
boats

Determine the number of recreational
fishermen who fish from charter

z or party boats

Determine the number of commercial
fishing boats berthed at the
demand center

Determine the number of personally
owned recreational boats berthed
at the de~and center  exclude
personally owned charter boats!

Determine number of charter
recreational fishing boats
berthed at the demand center

REFERENCE

221,223,233,229,230,
232

222,223



SOCIOLOGICAL CHECK-OFF LIST CONTINUED

REFERENCEITEM

222, 223

222,223,229

222,223

222,223

222,223

215,217,225,227

227-229,233

544

Determine the number of personally
awned boats trailered to the

demand center

Determine the number of marinas and
dry boat starage facilities in
the demand center

Determine number of homesite berths

Determine if existing berths are
adequate for the demand

Determine number of non � marina boat
fueling and servicing facilities

Determine number of boat launching
ramps in the demand center

Determine average waiting time to
launch a boat

Identify potential artificial reef
sponsors

Identify public and private groups
interested in artificial reef
development

Identify entity to be responsible
for artificial reef maintenance

222,223

222,223

215,2].8,219,222,224,
233



ITEM REFERENCE

227,450,519

450

227,450,451

227,231,451,452

237,450

237,451,452,523

230,452

452

Make the decision 452

545

ECONOMICS CHECK-OFF LIST

Identify population centers

Develop exclusion map

Clarify permit requirements and
procedures

Obtain numbers of commercial and

recreational fishermen for

the population center

Estimate the dollar value of

additional fish catch

Obtain the numbers of resident and
tourist recreational fishermen

Estimate the total annual fishing
days of the population center's
recreational fishermen

Estimate the total dollar value of

recreational fishing

Estimate the value of recreational

fishing for the artificial reef
under consideration

Estimate the expenditure impact owing
to the artificial reef

Estimate the total annual benefit

from the artificial reef

Convert the total annual benefit from

the artificial reef to its present
value

Identify the sources of external
funding and apply for funds

227,450,518

450,518,614,703�87

450,519

452, 520, 587, 588, 667,
668,760,761



REFERENCEITEM

Target species

a.Life history

584

3.Water quality

4. Turbidity

546

BIOLOGICAL CHECK-OFF LIST

b.Habitat preferences

c.Predator/prey relationships

d.Recruitment conditions

e.Overall ecosystem requirements
1.Oceanographic conditions

2.Productivity of surrounding
waters

Fishery management goals

a.Reef population monitoring

b.Reef productivity

Recruitment monitoring

568-571,661-664,746
-749

572,573,576,580-582,
584,585,656,671-673,
751,756,758

572,573,576,580-582,
584,585,656,671-673,
751,756,758

570,571,580-582,663,
664,671-673,747,750,
751

569,572,574,584,662,
665, 747, 750, 751

569-571,584,662,664,
747-749

569,571,573,584,662,
665,747,750,751

569,572,574,584,662,
665,747,750,751

586-588,676-678,759-
761

586,587,676,677,759,
760

571,664,749

586,587,676,677,759,
760



OPERATIONS CHECK-OFF LIST

ITEM EXPLANATION

Selection of materials

a.Suitability to reef objectives

b.Cost of preparation

c.Transportation

a.Depth of water

b.Substrate conditions

c.Energy environment

d.Proximity to shipping traffic
lanes

e.Proximity to existing natural
or artificial reefs

f.Proximity to active fishing
grounds

Reef size

a.Shape, orientation, construction,
entrances/exits

b.Marking requirements

c.Maintenance requirements

Accessibility  distance from demand
center!
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Reef site selection

Reef configuration

606-610.695-699,779-783

609,698,782

606,608,609,695,697,698,
779,781,782

628 629 713! 714! 793 794

610,611,699,701,783,785

580,584,585,610,611,661,
675,699-701,756,758,
783-785

569,578,580,618,602,667
673,675,700,701,703,704
756,758

569,610,662,675,699,747,
758,783

610,614,615,699,703,705,
783,787,788

569-571,614,616,618,662,
664,671,675,703,704,707-
712! 747 749 787 �89! 791

614,618,693,705,787

629,633-636,714,718-721,
794,798-801

568-571,661-664,746-749

570,580,584,585,629,633-
634,663,671,675,714,718-
721,748�56�58,794,798-
801

636,721,801

636,721,801

618,620,706,707,787



IV. SITE SPECIFIC ARTIFICIAL REEF SITING PLANS

A major objective of this study has been to develop three site-specific
artif icial reef development plans. The areas selected for the development of
these plans are the waters near or adjacent to Biloxi, Mississippi; Mobile,
Alabama; and Pensacola, Florida. This has been accomplished and the results are
inc lu ded b el ow.

While the biological, operational, and economic portions are appropriately
discussed relative to the individual site location, it has proven inappropriate
to discuss the sociological and legal components in this fashion. The lack of
site-specific data for many of the sociological aspects of the study have
precluded this detail. Consequently, the sociological component has been
developed in a general sense.

The site specific legal recommendations are included in Section III � "Site
Development Plan."



SITING PLANS FOR THE ESTABLISHMENT OF ARTIFICIAL REEFS

IN THE GULF OF MEXICO; A COOKBOOK PROCEDURE

[Miss iss ippi]

Semoon Chang, Director
Center for Business and Economic Research

University of South Alabama
Mobile, Alabama 36688

July 1, 1986
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Siting Plane for the Establishment of Artif icial Reefs
in the Gulf of Mexico: A Cookbook Procedure

Introduction

This report summarizes a cookbook procedure of making decisions as to
whether a population center should attempt to have an artificial reef
established in its waters. All technical arguments and presentations are
deleted.

Step l: Identify the population centers

A given community that considers establishing an artificial reef is the
population center. If fishing waters are shared by another adjacent community,
this neighboring community should also be included in the population center.
Population centers are selected usually on the basis of social aad demographic
data.

Step 2: Develop an exclusion map.

An exclusion map should identify areas where artificial reefs may not be
placed. These areas include shipping lanes, offshore ports, biologically
seasitive areas, marine sanctuaries, military areas, and areas of particular
shipping interests. An exclusion map shows areas that are most suitable for
establishing artificial reefs in waters of the particular populatioa center.

Step 3: Clarify the requirements aad procedures of obtaining the permit
to establish aa artificial reef.

Early in the process, the population center may clarify the requirements
and procedures of obtaining the permit to establish an artificial reef. This
step is intended to make sure that no problems arise from the permit procedure
after the decision is made to establish an artificial reef in the waters of
the population center. This step requires personal interviews or telephone
conversation with those who issue the permit.

Step 4: Obtaia the numbers of commercial and recreational fishermen for the
population center.

These numbers are necessary in estimating potential benefits from use of
the artificial reef under consideration. The local fishermen s association,
the U. S. Coast Guard, or a state office that issues fishiag licenses may be
able to provide information on these numbers. It is almost impossible to
obtain accurate numbers of commercial and recreational fishermen' Since these
numbers are the basis for the subsequent calculation, it is important to come
up with reasonably accurate numbers. Saltwater divers should be counted as
recreational fishermen.
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Estimates by fishermen in the Biloxi area indicate that there are
approximately 8J,4 commercial fishermen and 4,127 recreational fishermen in the
area.

Step 5: Estimate the dollar vajue of additional fish catch.

The dollar value is the sum of retail prices of different species of fish
that both commercial and recreational fishermen are expected to catch off the
artificial reef under consideration. Opinions of local fishermen and local
marine biologists would be the source af this estimation. Since the fish
catch off an artificial reef may vary with the type of the artificial reef,
it may be necessary to presuppose the type of artificial reef the population
may plan to have established.

Step 6: Obtain the numbers of resident and tourist recreational fishermen
in the population center.

These numbers are necessary to estimate total fishing days of recreational
fishermen in the population center. Rather than undertaking costly studies,
it is suggested that fishing communities use the results of the 5-year interval
national survey oa fishing, hunting, and wildlife-associated recreation.
The 1980 National Survey of Fishing, Hunting, and Wildlife-Associated
Recreation was published in 1982 by the U. S. Department of the Interior and
the U. S. Department of Commerce. The 1985 survey may be made available in
1981.

The survey indicates the ratios of resident recreational fishermen and
tourist recreational fishermen relative to an area s residence recreational

fishermen. Residence fishermen refer to fishermen who live in the population
center. Resident fishermen refer to residence fishermen who fish in waters
of the population center. If a residence fisherman fishes in areas other
than the population center, the residence fisherman is not a resident
fisherman. Tourist fishermen refer to out-of-town fishermen who came to the

population center for fishing. Since the ratios presented in the survey are
different from one state to another, the method of obtaining resident and
tourist fishermen is presented only for Mississippi. We already know the
number of residence recreational fishermen and our assignment is to obtain
the number of resident recreational fishermen and the number of tourist
recreational fishermen on the basis of the number of residence recreational
f ishermen.
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Po ulation Cente s in Nississi

[PC s residence
recreational fishermen]

K 0.9615Multiplied by

[Resident recreational fishermen]Equals

 B! [Resident recreational fishermen]

x 0.3873Multiplied by

[Tour is t recret iona 1 f ishermen jEquals

Note that the number of tourist recreational fishermen may also be
obtained by multiplying the PC s residence recreational f ishermen by 0.3724
 which e qua la 0. 9615 x 0. 3873! .

Step 7: Estimate the total annual fishing days of the population center s
recreational fishermen.

[Resident recreational fishermen x 17.5]

[Tourist recreational fishermen x 8.1]Plus

Equals [Total f ishing days of recreational f ishermen j

It is interesting to note that estimates by fishermen who attended the
town meetings indicate that the fishing days of a typical recreational
f isherman in the Biloxi area are 25 days  based on 20 responses! and the
f ishing days of a typical out-of-town f isherman is 8.4 days  based on 17
responses! in the Mobile area.
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The total annual fishing days of the population center are obtained by
adding the total annual fishing days of the resident recreational fishermen
and the total annual f ishing days of the tourist f ishermen. The total annual
fishing days of recreational and tourist fishermen for the northwest Florida
are available in, "The Economic impact and Valuation of Saltwater Recreational
Fisheries in Florida", a 1982 study by Bell, Sorenson, and Leeworthy. The
annual fishing days per resident recreational fisherman are 17.5 days, while
the annual fishing days per tourist recreational fisherman are 8.1 days. Since
no comparable data are available in the national survey, these findings are
applied for Mississippi as well as northwest Florida. The estimation of the
total annual fishing days of the population center s  resident and tourist!
recreational fishermen is made as follows:



Step 8: Estimate the total dollar value of recreational f ishing.

To estimate the dollar value of recreational f ishing, the total number of
fishing days for recreational fishermen should be multiplied by how much each
day is worth to each fisherman. Unless reliable studies are available for
particular population centers that estimate the value of recreational f ishing,
it is suggested that population centers use the guidelines for assigning
points for special recreation, developed by the Corps of Engineers. The
unit-day value for saltwater recreational fishing in 1986 price is $14.73.
Total dollar value of recreational fishing of the population center, therefore,
is obtained as

[Total fishing days of recreational fishermen]

x, $14.73

[Total dollar value of recreational fishing]

Multiplied by

Equa 1 s

The $14.73 figure is the lowest estimate available in studies that
estimated the daily value of recreational fishing. Based on estimates of
fishermen who attended town meetings, however, even this f igure may be an
overestimation. Recreational fishermen in the Biloxi area were willing to
pay only $62.00  based on 21 responses! for use of artificial reefs for the
entire year.

Step 9: Estimate the value af recreational fishing for the artificial reef
under consideration.

[Total dollar value of recreational fishing]

Mu.ltiplied by [Percent of fishing around artificial reef!

[Dollar value of recreational fishing around
artificial reef]

Equals

The percent of fishing around artificial reef is approximately
35 percent  based on 21 responses! in the Biloxi area, according to the
questionnaire survey at town meetings.

Step 10: Estimate the expenditure impact owing to the artificial reef.

The net economic development impact from expenditures by out-of-town
fishermen  and additional local fishermen, if there are any! should be included
in estimating the expenditure impact.
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The value of recreational fishing derived in step 8 is based on the
assumption that sll fishing days of all recreational fishermen are spent
around the artificial reef. The value, therefore, should be multiplied by the
percentage of fishing days spent on fishing around the artificial reef relative
to total fishing days. The population center must make the best judgment for
the percentage. That is,



Additional expenditures by only those fishermen who are attracted to the area
due to the artificial reef should be considered. The annual expenditures
per fisherman by state of activity are available in the 1980 national survey.
These expenditure figures are adjusted to the 1986 price level, To obtain the
expenditure impact, out-of-town  commercial and recreational! f ishermen and
local  commercial and recreational! fishermen who are newly attracted to the
area due to the artificial reef under consideration need to be estimated.

The procedure is described by state.

Ex enditure Im act for Mississi i

 A! Estimate additional out-of-town and local fishermen due to the artificial
reef under consideration.

 B! Multiply  A! by $162.47.

Step ll: Estimate the total annual benefit from the artificial reef.

The total annual benefit from the artificial reef under consideration is
obtained by adding the following benefit categories.'

 A! the dollar value of additional fish catch from the artificial reef
[Step 5]

 B! the dollar value of recreational fishing for the artificial reef [Step 9]

 C! the expenditure impact of the artificial reef [Step 10].

Step 12: Convert the total annual benefit from the artificial reef to its
present value.

[Total annual benefit]

9.077040

[Present value of benefit]

Mu 1 t ip 1 i ed by

Equa ls

Step 13: Estimate the total cost of establishing the artif icial reef.

The total cost of establishing an artificial reef consists of
 a! manufacturing or dismantling cost,  b! transportation cost that may
include a liability insurance on shipment of an artificial reef, and the
maintenance cost including an annual liability insurance premium. The
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Since total benefit figures are recurring each year, these figures should
be converted to their present values so that benefits can be compared with costs
for the same price level. To simplify the computational procedure, it is
assumed that the discount rate is 10 percent and the life of an artificial
reef is 25 years. The present value of the total annual benefit, then, is
obtained as follows:



maintenance cost should be discounted to the present value since it is
recurring annually. Cost estimates are made usually after potential donors
of artificial reefs are identified. The total cost is obtained by adding the
fallowing cost categories:

 A! Manufacturing or dismantling cast, if this cost is assumed by the
population center.

 8! Transportation cost, unless this is assumed by the donor of the
artificial reef.

 C! Present value of annual maintenance cost, which is Annual maintenance
cost x 9.077040.

Step 14: Identify the sources of external funding and apply for funds.

The next step is to identify the sources of external funding and apply for
funds needed to establish the artificial reef. Sources include the Wallop-bureaux
fund at the federal level, state and local gavernment, and local fishermen 8
groups. The fact that out-of-town fishermen would be attracted to the area
may be presented as a basis for requesting a subsidy from the local government.
Subtract the amount that can be acquired from these sources from the remaining
cost to obtain the net cost of establishing an artificial reef to the population
center. That is,

Total cost obtained in Step 3.3

Minus External funds

Equals Net cost of establishing an artificial reef

Step 15: Make the decision.

The final decision on whether or not to establish an artificial reef in a
given population center is made by comparing the present value of total annual
benefit obtained in Step 12 with the net cost of establishing the artificial
reef obtained in Step 14. If benefits are greater than costs, the papulation
center may establish the artificial reef. If benefits are smaller than costs,
the population center may not establish the artificial reef.
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ABSTRACT

Available information concerning biological parameters that affect

the success of an artificial reef was collected and reviewed. Sites off

Nississippi were identified as biologically optimal potential artif icial

reef sites. Shallow water and deepwater sites were selected and the

advantages and disadvantages of each potential site were discussed.

Biological parameters identified as important in artificial reef siting

include substrate, benthic productivity, oceanographic and water quality
conditions, reef structure, and the biol.ogy of target species. Shallow
water sites were identified to be best suited for low-relief structures

that would attract primarily demersal. coastal species. Deepwater

structures were identified to be best suited for high-profile structures

that would attract pelagic as well. as demersal species' There is a lack

of information concerning the biological parameters important to

artificial reef siting. Monitoring of all new artificial reefs is

strongly recommended as a source of additional information to optimize

future artificial reefs. Government policy makers should investigate the

possibility of using artificial reefs as a form of mitigation or fine

payment.
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EXECUTIVE SUMMARy

Available information concerning the biology of artif icial reefs
and potential artificial reef habitats off Mississippi was collected and

reviewed. Numerous parameters were identif ied to be biologically

important to the success of an artif icial reef, including the

productivity of the existing biota at a reef site, substrate type,

oceanographic and water quality parameters, shape and profile of the

structure, and the life history of target species. Although other

parameters such as seasonality and reef size, structure, texture, and

complexity are biologically important, they are probably less important

to the success of an artificial reef than the previously described
parameters.

Shallow water and deepwater sites were selected on the continental

shelf off Mississippi' The shallow water sites are probably best suited
for relatively low-relief structures such as concrete rubble or Liberty

Ships' Due to their relative distance from shore, it is expected that

the reefs would attract a significant number of estuarine-dependent

species such as seatrouts, croakers, and drums. All of the species are

commercially and recreationally important.

The deepwater sites are well suited for both high-relief and

low-relief structures. High-relief structures offer potential habitat

for a significantly larger number of species than low-relief structures.

It is likely that many coastal and oceanic pelagic species will be

attracted to a high-profile artificial reef that offers some type of

rnid-water structure. Species such as mackerels, cobia, bluef ish, tunas,

and billfishes which are recreationally and/or commercially important are

likely to be attracted to such a structure. The lower portion of the

structure would be similiar to a low-relief type artificial reef and

would probably attract demersal fishes Species such as snappers,

groupers, and sea basses which are commercially and recreationally

important would likely be attracted to the reef due to its location

deep water and close proximity to the shelf edge-

Researchers are just beginning to investigate the biological

factors that are important to consider when siting and constructing an

artificial reef. It is recommended that site-specific data for numerous

parameters such as substrate type and existing biota be investigated

before final placement of an artificial reef. General information

concerning the life histories of many commercially and recreationally
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important species is lacking and would be useful for artificial reef
siting. Monitoring of biological and physical parameters should be
conducted on any new artif icial reef structure whenever possible-

Information concerning the biological parameters that affect
artificial reefs is limited. Most of the data collected have been the

result of funding from local, State, and Federal governmentS and from
private industries that have economic interests in artificial reefs ~
Future funding for artificial reef research and monitoring will probably
continue to originate primarily from these same groups. Additional
potential funding may originate by using artificial reefs in mitigation
or by committing the payment of fines to artificial reef endeavors.
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1 ~ 0 INTRODUCTIOH

The use af artif icial reefs as a habitat enhancement tool to

expand recreational and commercial fishing opportunities has gained

tremendous popularity during recent years. Nany artificial reefs have

been implemented by well intentioned and highly motivated persons who,

unfortunately, constructed and sited their reefs with little ar na

scientif ic data  Bohnsack and Sutherland, 198S! . Political

persuasians, costs, available materials, and waste disposal have often

been the major consideratians for constructing and siting artif icial

reefs. Subsequently, numerous artificial reef efforts have been total

failures resulting in a lass of money, labor, and occasianally already

existing habitats  Stevens, 1963; Nathews, 1981! ~ While the

aforementioned considerations may continue ta play a significant role

in the canstructian and siting of artificial reefs, additional data

 i.e., biological,, operatianal, social, economical, and legal! and

comprehensive plans are clearly necessary ta fully profit fram the

many potential benefits offered by successful artificial reefs-

Biological cansiderations are af major importance for

constructing and siting artificial reefs. Nany parameters such as

water depth and quality, reef profile and size, reef complexity, and

spatial arrangement and orientation are important for optimizing the

biological success of artificial reefs' All of these parameters est

be considered along with specific habitat and environmental

requirements af desired target species. Additionally, artificial

reefs should be constructed and sited with fishery management goals

and regulations in mind.

The purpose of this report is ta review and evaluate the

existing literature and data base concerning the biological parameters

to be considered when constructing and siting artificial reefs' Using

this existing information, biologically optimum locations will be

selected for siting artificial reefs off Mississippi.

It should be pointed out that this is one aspect of a

multidisciplinary effort to select sites. Therefore, while

operational, social, economic, and legal constraints influence

successful artificial reef development, no attempt was made  except in

a very genexal way! ta incorporate these other issues into the present
analysis. Hence, potential sites are recommended primarily an the

basis of biological factars ~ Biological, operational, social,
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economic, and legal, constraints must be evaluated in concert before

final selections are made.

564



2.0 METHODS

The primary tasks conducted to achieve the objectives of this

project involved collection and z'eview of existing literature and data

concerning the biological factors involved in constructing and siting

artificial reefs. Data collection was accomplished by several different

methods including: �! computerized literatuze search and review;

�! review of in-house literatuz'e; �! personal communications with

researchers and persons involved with aztificial reef projects; �! input

from the Advisory Group � a group of artificial reef knowledgeable persons

selected to review and advise on the direction and nature of the project

and products; �! acquisition of information and advice compiled by

persons at the sport Fishing Institute's  sFI's! Artificial Reef

Development Center; and �! acquiSition of information available from

various State and Federal agencies'

A computerized literature search of numerous data bases from the

DIALOG Information Retrieval Service was conducted using the key words

"artifiCial reef. " The Seazch waS conducted at MiSsisaippi State

University by Drs. Arthur Cosby and Bill Howard. Table 2.l presents a

list of data bases searched and the number of citations identified in

each A hard copy print-out of the citations was obtained and reviewed

for pertinent literature. Copies of all pertinent literature were

obtained and reviewed to identify additional information- An attempt was

made to collect all pertinent information identified from the computer

search and literature review.

Many in-house documents, including a significant amount of gray

literature, were reviewed for pertinent information and additional

references. Continental Shelf Associates, Inc. has a continuously

expanding file concerning az'tificial reefs which provided a significant

amount of information relevant to this study'

A number of persons at various universities, organizations, and

private companies having experience with the construction and siting of

artificial reefs were contacted for information. This information often

assisted in identifying potential problems and solutions associated with

implementing an artificial reef ~

Numerous members of the AdviSory Group provided valuable

suggestions concerning literature and information sources to review and
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CitationsData Bases Searched Years

1964-85 80NTIS

1861 � Jan 1985

1963-84

Dissertation Abstracts

Sociological Abstracts

33PTS Defense Markets and

Technology

1982-84

1973 � Sep 1984

Sep 1984

Conference Papers Index

Federal Research in

Progress

 unabridged! Sep 1984Federal Research in

Progress

1981-85

1977-80

31BIOSIS Pzeviews

15BIOSIS Previews

1969-76

1970 � Nov 1984

17BIOSIS Previews

20COMP EN DEX

1481964 - Oct 1984

1970 - Nov 1984

1978 � Sep 1984

1974 � Oct 1984

1970 � Jan 1984

1968 � Nov 1984

Oceanic Abstracts

47ENVI ROLINE

178Aquatic Science Abstracts

Environmental Bibliography

Aquaculture

Mater Resources Abstracts 28

Total 622
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offered the results of personal investigations. These individuals were
also helpful by providing the views of various interest groups with whom
they are associated.

The SFI in Washington, D.C ~ provided numerous publications

concerning the design and siting of an artif icial reef and exclusion maps
fOr the SpeCifiC areaS Of thiS Study. IndividualS at the SFI alSO helped
by providing information that was requested for the study.

Individuals at various State and Federal agencies provided

literature and/or information upon request. Many individuals associated

with previous or ongoing artificial reef projects were most helpful in
making recommendations for this project-

All of the compiled information was reviewed and a report

synthesized in an attempt to identify the biologically optimum artificial
reef sites of f Mississippi.
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3.0 LITERATURE REVIEW

The existing literature concerning biological parameters involved

in siting a successful artificial reef can be classified into two general

categories: �! descriptive studies that provide biological and

ecological observations made on artificial reefs; and �! experimental

studies designed to test and identify factors controlling recruitment,

succession, fish attracting properties, and productivity of artificial

reefs. Very few of these studies were conducted off Mississippi,

however, much of the information is useful and can be applied to these

specific study areas.

Bohnsack and Sutherland �985! examined the artificial reef

literature available through 1983 ' The report reviews the biology and

ecology of artificial reefs and makes recommendations for future studies
based on data gape identified from the literature. The following

discussions concerning the biological factors affecting artificial reef

siting include summaries of information presented by Bohnsack and

Sutherland �985! and incorporate pertinent information made available

after 1983.

Studies have shown that fishes use artificial reefs for feeding

areas, shelter, spawning, orientation, and development  Klima and

Wickham, 1971; Parker et al., f9791 Stone et al., 1979; Kakimoto, 1982!-

The parameters that attract f ishes to artificial reefs have been

extensively studied, but are not well understood. Studies attempting to

determine the relative role of each parameter in attracting fishes to

artificial reefs have been inconclusive and sometimes contradictory

 Shinn, 1974; RuSSell, 1975; PrinCe and GOtehell, 1976; Prince et al.,

'l979; Hueckel and Slayton, 1982; Bohnsack and Sutherland, 1985! ~

Although further research may prove otherwise, it seems that the
parameters that are important in attracting fishes to artificial reefs

are species-specific, and for most species, there is a combination of
parameters which attract fishes to artificial reefs ~

Studies have shown that several factors are biologically important

for attracting fishes to artificial reefs and can be controlled to

optimize the success of an artificial reef. These factors include

substrate, oceanographic conditions, water quality parameters,

productivity of surrounding water and substrate, proximity to other
reefs/live-bottom areas, and vertical profile and relief. Although each

568



of these factors should be considered with respect to the desired target

species, very few data are available concerning how these factors

influence the recruitment of a particular species to an artificial reef.

The substrate on which an artificial reef is planned is critical

to the success of a reef. Whenever possible, it is good practice to

place a reef on a bottom where there is known to be underlying rock or

hard pan. This will prevent the reef material from sinking into the

substrate, and current action around the reef may scour the bottom and

make additional reef habitat by exposing the rock  Nathews, 1981!. Firm

sand or sand/shell bottoms are the best substrate types to support a reef

 Mathews, 1981!. Substrate types that should be avoided are soft

sediments, primarily comprised of clay or silt particles.

Oceanographic conditions should be considered when siting an

artificial reef- Areas of upwelling, downwelling, ascending currents,

and vortex currents have been suggested as good locations for artificial

reef sites  Nakamura, 1982! ~ Artificial reefs should. be placed along the

front line of internal waves and perpendicular to prevailing currents'

Areas with strong tidal currents should be avoided  Mathews, 1981!.

Mater quality parameters such as temperature, turbidity, and

anthropogenic pollutants should be considered when siting an artificial

reef  Hueckel and Buckley, 1982; Sanders et al ~ , 1985!. Tolerances of

desired target species to these parameters should be determined before

siting an artificial reef ~ By comparing the water quality of areas with

existing desirable fish populations to potential artificial reef sites,

one can gain insight into the suitability of a potential site for

colonization by desired species. A potential artificial reef site should

be free from pollutants that may be biomagnified and potentially cause

serious health problems for persons that eat the catch from the area

Productivity of the water and benthic environments surrounding an

artif icial reef will af feet artif icial reef success  Randall, 1963;

Russell, 1975; Hirose et al., 1977r Prince et al., 1979; Hueckel and

Buckley, 1982J Steimle and Ogren, 1982! ~ Considerable work is needed to

fully understand the trophic pathways of artificial reef communities and

the importance of productivity to the success of an artificial reef.

The effect of distance of an artificial reef site from a natural

live-bottom area on the relative success of the artificial reef has been

studied by numerous investigators- The results of these studies are
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sometimes contradictory. Fast and Pagan �974! observed that when an
artificial reef was placed near a natural reef, fishes moved from the
natural reef to the artificial reef, but not conversely. Nore recently,

Matthews �985! found that adult and subadult fishes moved from natural

to artificial reefs up to a distance of 1 ~ 6 km. The author suggested

that artificial reefs may increase fishing pressure that may be

detr imental to the local f ish population. Other inves t igators  Dewees

and Gotshell, 1974; Stone et al-, 1979! reported that artif icial reefs in

the immediate vicinity of live-bottom areas did not affect the fish

community on the natural reef. Yoshimuda and Masuzawa �982! suggested
that artif icial reefs should be placed at least 600 m �,970 f t! from

natural reefs so that each reef would not influence the other.

Generally, it has been concluded that artif icial reefs should be sited on

barren sand bottoms where no existing live-bottom communities exist

 Mathews, 1981; USDC, NNFS, 1985! ~ It is better to add an additional

productive habitat where one does not exist, rather than to make small
improvements to an already productive live-bottom area.

Vertical profile and amount of relief offered by an artificial

reef should be considered with respect to the target species- Study

results concerning these factors are conflicting  Niyazaki and Sawada,
1978; Nottet, 1982; Grove and Sonu, 1983 ! . Generally, it has been found

that tall artif icial reefs forrrring mid~ater structures are best for

attracting migratory pelagic species  i-e., mackerels, bluef ish, and
tunas! ~ Low � relief structures with more horizontal structure on the

seafloor are most suited for attracting dernersal fishes  ice., snappers,

groupers, and sea basses!  Klima and Wickham, 1971; Natsumoto et al ~ .
1981; Grove and Sonu, 1983!- Other studies have shown that the shape of

the reef may be more important than the height  Nakamura, 1982; Grove and
Sonu, 1983!. An artificial reef will best attract fishes if the sides

are nearly vertical to increase turbulence and produce stagnation zones

and lee waves.

Another biological factor that may affect artificial reef success

may be the Seasonality of spawning of target. species. Many studies
concerning the recruitment and succession of tishes on new artificial
reefs indicate that juvenile fishes are often the first to inhabit an

artificial reef and are often present in large numbers  Randall, 1963r
Russell et al., 1974; Stone et al., 1979; Gascon and Miller, 1981; Walsh,

1985! ~ Although there is little information to show that juveniles

associated with artificial reefs survive and grow to adults, it seems

that an artificial reef provides additional habitat for juvenile fishes
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that may not normally survive. Placement of an artificial reef during
the peak influx of juveniles of target species may signif icantly increase
the number of juveniles that develop and mature  Carter et al ~, 1985! ~
Considerably rare research is needed to correlate the juveniles of a
species settling on an artificial reef with peaks in spawning and larval
availability.

The success of artif icial reefs relative to natural reefs has been

studied by numerous investigators  Randall, 1963; Buchanan, 1973, 1974;
Russell, 1975; Molles, 1978; Smith et al-, 1979; Gascon and Miller,
1981; Burchmore et al., 1985; Jessee, 1985!. Generally, it has been
found that the community structure of fishes colonizing an artificial
reef is similar to the fish communities occupying nearby natural reefs.
Although there are some conflicting reports, it seems that fish

abundances on artificial reefs generally exceed those of nearby natural
reefs- This is probably due to the greater complexity of artificial
reefs compared to natural reefs, however, many factors are not well
understood.

Whether artificial reefs actually increase fish productivity or
simply aggregate existing individuals is not known  Nottet, 1982;

Kuwatani, 1982> Grove and Sonu, 1983! ~ Some investigators concluded that
artificial reefs increase fish availability but not net productivity,
while others suggest that artificial reefs allow secondary biomass
production through increased survival and growth of new individuals due

to the shelter and food resources provided by the reef  Nanges, 1960;
Beguery, 1974; Bohnsack and Sutherland, 1985!. Considerable research is

necessary before the productivity of fishes on artificial reefs is

understood-

A review of existing information concerning artificial reefs has

indicated that considerably more research is necessary to better
understand the biological parameters that affect artificial reefs'

Additionally, very little information is available from studies conducted

offshore Mississippi.
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4 0 ARTIFICIAL REEF SITE SELECTION

4. 1 MISSISSIPPI

4 ~ 1 ~ 1 Characterization of Potential Artificial Reef Environments

The coast1 inc of Mississippi has approximately 78 mi �26 km! of

barrier islands bordered to the south by the Gulf of Mexico and to the

north by a large estuarine area, the Mississippi Sound. The Mississippi
Sound is an important estuarine system that provides spawning and nursery

areas, and food and shelter for many commercially important finfishes and
shellfishes. Inlets between the barrier islands provide important

physical, chemical, and biological links between the Mississippi Sound
and the Gulf of Mexico. Originally, only the ~aters seaward of the
barrier islands were to be considered as potential artificial reef

sites' Due to the interest shown by local fishermen in placing

artificial reefs inside the barrier islands, in Mississippi Sound, a

discussion of this will also be given.

Water temperatures in Mississippi Sound during the summer months
average around 30'C and may fall below 134C during the winter. some
localized and temporary stratification of the water column may result due
to freshwater intrusion from bays and estuaries or intrusion of high

salinity waters from the shelf. Currents within Mississippi Sound are
quite variable, being influenced by the general westward circulation of
nearshore shelf water, tidaL currents, freshwater discharge and wind
patterns The net current movement is slowly toward the west. A total
of 251 estuarine species were collected in Mississippi Sound and
surrounding estuarine areas by Christmas and Wailer �973!. The bay
anchovy, largescale menhaden, Atlantic croaker, butterfish, and sand
seatrout comprised 93% of the total fishes collected. Table 4.1 presents
a list of fishes that probably use Mississippi Sound and the surrounding

estuaries as nursery areas'

The waters seaward of the barrier islands off Mississippi that

overlie the continental shelf range in temperature from approximately 54
to 86 F   12 to 30oC!  Franks et al., 1972!. Hearshore surface waters are
more seasonally variable than waters deeper and farther from shore and
reflect fluctuations in air temperature.

The salinity regime of waters overlying the continental shelf is
complicated and has been summarized by TerEco Corporation   1979!. The
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TABLE 4. 1 ~ NURSERy AREAS OF CERTAIN FISHES IN COMMERCIAL AND

RECREATIONAL IMPORTANCE OF THE NORTHMENTRAL GULP AREA
 ADAPTED FROM: TERKCO, 1979!.

Species using sounds, estuaries, salt marshes, and/or tidal creeks for
nursery areas

Sheepshead

Gulf menhadenBrsvoortia ~atronus

Caranx ~hi ~os Crevalle jack

Rock sea bass

C~noscion arenarius Sand seatrout

Spotted seatrout~C noscion nebulosus

~Elo s saurus
~La don rhomboidss

Ladyf ish

Pinf ish

Leiostomus xanthurus Spot

TarponNeceaNlo s atlantica

Atlantic croaker

Striped sea bass

~Micro o n undulatus

Morone saxatilis

~Mu il ~ce balue Striped mullet

White mulletMutual curems

Atlantic thread herring

Summer flounder

Pigf ish

Gulf flounder

Pomatomus saltatrix

Scomberomorus maculatus
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~se rilus burti
~Pe rilus ~aru
~Po nims cromis

Gulf butterfish

Harvestf ish

Black drum

Southern flounder

Bluefish

Cobia

Spanish mackerel



mixing of Mississippi River water with Gulf of Mexico water creates a

seasonally variable environment with respect to salinity' Surface
salinities near the barrier islands are the most variable and range from

apprOximately 19 ta 31 ppt  Allen and Turner, 1971!. SalinitieS Of

waters farther away fram the barrier islands and deeper are Less affected

by freshwater runoff, less variable, and usually range from 28 to 37 ppt ~

As a rule, the salinity patterns on the continental shelf off Mississippi

can exhibit very steep gradients and are marked by seasonal influxes of

law salinity ratios during spring and early summer.

Circulation of water on the continental shelf aff Mississippi is

complex and mare research is necessary before a complete understanding is
available. Circulation is influenced by four factors: open Gulf

circulation  Loap Current!, winds, tides, and freshwater discharges
 TerEco Corporation, 1979!. Although currents and circulation in the
area are difficult to predict, a few generalities have been observed.

When prevailing winds are from the north or northeast, surface

circulation on the inner shelf will be to the west. When prevailing

winds are west or southwest, surface circulation will be to the east.

When winds are from the northweSt or southeaSt, surface CirculatiOn may

be either to the east or west and other factors such as freshwater

discharges or tides may determine direction  TerEco Corporation, 1979! ~
When influences of the reap Current are present on the shelf, circulation
may be from any direction depending upon the location of the impingement.
Sottom currents are also highly variable and are influenced by similar

parameters described for surface currents. In addition, bottom
tapography also affects bottom circulation. Generally, wind is the major
driving force of normal bottom circulation on the inner shelf off
Mississippi  TerEco Corporation, '1979!-

Sediments on the continental shelf off Mississippi have been

described by SUSIO �977! and TerEco Corporation �979!. Fine silts and
clays daminate the sediments, with a high percentage of sands
encompassing the Chandeleur Islands and an extensive area southeast of
the islands. TerEco Corporation �979! reported that this sandy area is
highly variable and lacally patchy, however, it has the general
consistency of sand. Figure 4.1 shows the sediment distribution in the
north-central Gulf of Mexico.

The benthic communities af the continental shelf off Mississippi
have been described by Defenbaugh �976! and summarized by TerEca
Corporation �979!. The benthos has been classified by habitat type.
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Species occurring in water depths ranging from 12 to 66 ft � to 20 m!
were described as the Pro-Delta Fan Assemblage. Table 4.2 presents a

list of species characteristic of the Pro-Delta Fan Assemblage. Species
occurring in water depths ranging from 72 to 240 ft �2 to 73 m! were

considered the Intermediate Shelf Assemblage which is characterized by

species listed in Table 4.3- Although these species have been deemed

characteristic of particular assemblages, it is not, possible to determine

which species within a particular assemblage are associated with various

bottom types  e-g-, sand, silt, etc-!. Table 4.4 presents a list of
species that occur on natural and artificial hard substrates and that
would probably develop on an artificial reef placed in the area.
Information concerning the density and diversity of benthic species at a

potential artificial reef site may be critical to the success of the reef

and should be a factor involved in site selection.

The fishes that occur on the continental shelf off Mississippi

have been described by numerous investigators  Walls, 1975; Hoese and

Moore, 1977; Dames a Moore, 1979!. Fishes off Mississippi are primarily

temperate species with occurrences of tropical species generally in
deeper waters. Many species generally occur in particular habitats or

bottom types' Sciaenids  croakers, seatrouts, drums! and sparids
 porgies! are the numerically dominant species occurring in the shallow
mud bottom areas off Mississippi. Many of these species are estuarine

dependent and euryhaline species that occur in estuarine and relatively
shallow offshore waters during some stage of their lives. offshore in

deeper water, the predominant fishes such as serranids  groupers! and
lutjanids  snappers! occur in association with natural or man-made
irregular bottoms. Often associated with these deeper offshore reef
areas are numerous tropical species such as damselfishes and
butterflyfishes- In addition to these resident demersal fishes, numerous

coastal pelagic and oceanic species occur on the continental shelf
seasonally. These species include mackerels, cobia, bluefish, tunas, and
billfishes that typically occur in waters overlying the middle and outer
shelves and comprise an important part of the recreational and commercial

fisheries.

Lukens �981! reported on the ichthyofaunal colonization of an
artificial reef located in approximately 46 ft   14 m! of water due south
of Morn Island- A total of 60 species of fishes representing 33 families
were observed on the reef over a two-year time period. He reported the
presence of numerous commercially and recreationally important species
including croakers, dolphin, flounders< groupers< jacks, mackerels
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TABLE 4+2~ BENTHIC SPECIES CHARACTERISTIC OF THE PRO-DELTA FAN

ASSEMBLAGE   F ROM: TERECO CORPORATION, 1979 ! e

Cnidaria

Renilla mulleri Sea pansy

Gastropoda

Pelecypoda

Abra lioica

Nuculana concentrica
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Cantharus cancellarius

Nassarius acutus

Cancellate cantharus

Sharp-knobbed nassa

Tagelus-like macoma
Concentric nut clam



Gastropoda

~nue con contcattum Lightning whelk
Austin's cone

Atlantic distorsio

Banded tulip
Giant eastern tmrex

Florida fighting conch
Tun

Conus austini
Distorsio clathrata

Fasciolaria lilium
Murex fulvescens

Strombus alatus

Tonna ~alee

Pelecypoda

Paper scallop
Calico scallop

Tellin

Eastern cx'enulate tellin

nn

Telling nitens

Echinodermata

Starfish
Staxfish

Starfish
Starfish

Cl easter ravenelii

Echinaster modestus

Luidia alternata
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TABLE 4.3e BENTHIC SPECIES CHARACTERISTIC OF THE INTERMEOIATE
SHELF ASSEMBLAGE  FROM: TERECO CORPORATION, 1979!



TABLE 4 4 ~ BENTHIC SPECIES CHARACTERISTIC OF NATURAL AND ARTIFICIAL

HARD SUBSTRATES  FROM: TERECO CORPORATION, 1979! s

Porif era

Leucosolenia sp. Sponge

Cnidaria

C~ltia fracrilis
Obelis ~baling

Spa

Kctoprocta

Crisia spp. Bryozoan

Bryozoanspp.

Crustacea

Balanus venustus

Nithrax sp.

Gastropoda

Dove shell

Florida rock shell
Anachis iontha

Thais floridana

Pelecypoda

Jingle shell
Calico scallop

Anemia ~imilex
Ar n eaten gibbus
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Balanus calidus

Ca r 11 ~uilibra
Ericthpnius brasilienSis

Hydroid
Hydroid

Sea anemone

Acorn barnacle

Acorn barnacle

Skeleton shrimp

Sand hopper
Spider crab



porgies, snappers, and spadefishes. Many tropical species were observed

seasonally on the reef. Lukens �981! reported that temperature

fluctuation appeared to be the major factor controlling the fish

assemblages present on the reef.

Many fishes also spawn and utilize the continental shelf waters as

nursery areas. TerEco Corporation �979! presented a list of

commercially and recreationally important species in the north-central

Gulf of Mexico and their respective spawning and nursery areas. Although

much of this information is based an research conducted in other areas,

the data are probably pertinent ta the Mississippi coastal area.

Table 4 ' 5 presents a list of important species and their respective

spawning areas and seasons.

4 ~ 1 ~ 2 Identification of Sites Selected for Artificial Reef Placement off

Site-specific locations for the placement of artificial reefs in

Mississippi Sound have not been selected. Surveys of specific locations

to investigate the existing substrate and community will be necessary

before placing artificial reefs in Mississippi Sound. During the local

meeting with area fishermen in Mississippi, it was suggested that

artificial reefs in the Sound be constructed using old oyster shells.

This type of low relief material is probably the only substrate feasible

due to the shallow waters that occur throughout the Sound. In addition,

creating new or expanding existing oyster reefs with old oyster shells

serves a dual purpose:   1! it creates relief and substrate to attract

fishes; and �! it serves as additional substrate for oyster recruitment .

Artifical reefs within the Sound would also likely serve as nursery areas

for numerous fishes  see Table F 1! ~

Two separate sites have been selected for the placement of

artificial reefs off Mississippi ~ Figure 4.2 shows the location of the

two sites with respect to the Mississippi coastline. A shallow and a

deepwater site were selected for artificial reef placement ~ Each site

has definite advantages and disadvantages with respect to the potential

target species and reef materials.

The shallow water site is located approximately 14 mi �3 km!

south of Horn Island in appraximately 60 to 90 ft �8 to 27 m! of water.

The coordinates of the reef site are approximately 30 03'N Lat and

88o37'W Long. This site is probably best suited for low-relief,

artificial reef materials due ta the relatively shallow water depth.
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TABLE 4. 5 ~ SPAWNING AREAS AND SEASONS OF COMMERCIALLY AND

RECREATIONALLY IMPORTANT SPECIES IN THE NORTHMENTRAL GULF

OF MEXICO  ADAPTED FROM: TERECO CORPORATXON, 1979 ! ~

Species Season

spring
spring
spring
summer

spring
summer

spring
winter/spring
summer/spring

summer
summer

summer

spring
winter

spring
sp'ring
spring

spring/winter
summer

summer

summer

fall
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S ecies which breed in inlets and nearb waters:

C~noscion nebulosus, Spotted seatrout
~po onians cromis. Black drum
~gciaeno s ocellata, Red drum

S ecies which breed on the inner continental shelf:

Balistes ~ca riscus, Gray triggerfish
Centro ristis striata, Black sea bass

~Elo s saurus, Ladyfish

Haemulon plumieri, White grunt
~La odon rhombiodes, Pinfish
Leiostomus xanthurusy Spot

~Lot 'anus ctriseus, Gray snapper
Menticirrhus amer icanus, Southern kingf ish
Ment icirrhus littoralis, Gulf kingf ish
Menticirrhus saxatilisy Northern kingfish
Micro o n undulatus, Atlantic croaker

Papyrus ~itsy Red porgy
~pe rilus burtl.i Gulf butterfish
~Pe rilus eru, Harvestfish
Sardinella anchovia, Spanish sardine
Scomberomorus cavalla, King mackerel
Scomberomorus maculatus, Spanish mackerel

S ecies which breed on the outer continental shelf:

Auxis thazard, Frigate mackerel,
Brevoortia patronus, Gulf menhaden
Carans ~cr sos Blue ,runner
Cor haena ~hi urus, Dolphin

Etrumeus teres, Round herring
~Euth nnus elletteratus, Little tunny

Hatswonus pelamis, Skip!ack tuna
Leiostomus xanthurus, Spot

spring
fall

spring

8 ummer

winter

winter

summer

summer/spring
summer/spring
summer/spring

spring
winter

summer



Species Season
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TABLE 4 ~ 5 ~  CONTINUED ! ~

~Mu il. ~ce balue, Striped mullet
~mu il curema, White mullet
~pe rilu.s burti, Gulf butterfish
~pe rilus pare, Sarvestfish
Pomatomus saltatrix, Bluefish
Scomber jaaonicus, Chub mackerel
Scomberomorus cavalla, King mackerel

Trachinotus carolinus, Florida pompano
Trachinotus falcatus, permit

~ri hiss Sladius, Swordfish

winter

winter

winter/spring
summer/spring
sunmer/spring
spr in g/w inter

summer
summer

spr in g/summer
winter/sumraer/

spring
spring/summer
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Substrate in the area is probably relatively fine sand, silt, and clay.

The exact nature and depth of sediments in the area should be sampled to

be sure that the bottom will support an artificial reef structure. Other

artificial reef structures and wrecks occur in the area according to

navigational charts and it is likely that locations in the general area
could also be found to support additional artificial reefs.

Placing the reef in relatively shallow water overlying fine sand
bottom makes the reef potentially attractive to a nanber of commercially

and recreationally important species such as many of the sciaenids and
flatfishes that are, normally found on the soft bottom. Although these
fishes may not be dependent on the artificial reef structure, it is
likely that many species will congregate in the immediate vicinity of the
reef. For these species, it is important that suitable food sources be
available in the surrounding area. Productivity of the bottom

surrounding the artificial reef and potential food sources should be
sampled prior to siting the reef. Site-specific information was not
available for use in the selection of the artificial reef sites-

It is likely that demersal bottom fishes usually associated with
irregular bottom will be attracted to the reef and may become permanent
residents. Numerous coaaaercially and recreationally important Iutjanid

and serranid species are likely to be attracted to the reef, especially
when the structure becomes biofouled and provides a food source for small

herbivorous fishes that are prey items for many of the desired target
species' Neetings with local fishermen indicated that these species had
a high priority in what they would like to catch when fishing. Turbid,
shallow, nearshore waters and the effects of freshwater influx into the
area from estuaries may be seasonally limiting factors for some species.

Zt seems that placement of an artificial reef at the shallow water
site would be successful from a biological standpoint. Oceanographic

conditions, water quality, currents, estuarine effects, and depth are
suitable for numerous commercially and recreationally important species
that are already known to occur in the area. Site"specific testing of
the substrate type and surrounding benthic productivity is recommended
prior to reef placement to optimize the biological success of the reef.

The deepwater location for placing an artificial reef structure
off Nississippi is located in approximately 100 to 150 ft �0 to 46 m! of
water approxixaately 35 mi �5 km! south of Horn Island and 20 mi �7 km!
southeast of the Chandeleur Islands. The coordinates of the reef are
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approximately 29~35'N Lat and 88 33'W Long. The substrate in this area

has been described as silty sand; however, it has been reported ta be

extremely patchy, so a site-specific survey is recommended before reef

placement. Similar to the shallow water site, acquisition of

site-specific information concerning benthic productivity is recolnmended

to optimize the biological success of the reef.

The deep water makes it possible to place a larger reef with more

more vertical relief  such as a dismantled petroleum platform! than in

shallower water. The placement of such a structure that offers both

demersal and mid-water habitats increases the potential number of species

that can utilize the reef ~ while demersal species such as lutjanids<

serranids, and some sciaenids can utilize the lower portion of the reef,

the upper midwater portions of the structure will likely serve to

attract some of the coastal pelagic and possibly oceanic species such as

cobia, king and Spanieh mackerels, jackS, and bluefish. Local fishermen

already fish in the area for these species and indicated an interest in

increasing their catch.
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5.0 DISCUSSIONS AND CONCLUSIONS

5. 1 FUTURE BIOLOGICAL CONSIDERATIONS

The coastal waters overlying the continental shelf off

Mississippi, Alabama, and the Florida Panhandle provide habitat for
important commercial and recreational fishery resources. Proper
implementation of artificial reef programs could greatly enhance the
fishery resources available to all three States.

Biological data were reviewed prior to selecting the potential
artificial reef sites ~ Very little site-specific information was

available- It is recommended that further biological and environmental

parameters be investigated at each site prior to the final placement of

an artificial reef ~

Following the review of the Literature concerninq the biological

parameters that affect artificial reefs, it became apparent that there is
a general lack of data concerning many of these parameters as related to
specific species and geographic areas. Biological monitoring is strongly
recommended before and after the placement of any artificial reef

structure- Monitoring should include measurements and observations

including substrate type, productivity, oceanographic and water quality
conditions, species present, their life histories, and their utilization
of the reef. Collection of this information will increase the relative

cost of an artificial reef program> however, the increase in knowledge
can significantly contribute to increasinq the successfulness of future

artificial reef programs.

Following the regional meetings with local fishermen it became

apparent that mast recreational fishermen will fish for nearly any
species that they think it will be possible to catch. Although a
majority prefer to fish for species that are edible, most recreational
fishermen set off on a fishing trip planning ta catch whatever they can.
Few have species that they do not want to catch. Due to the non-specific
target species it is probably difficult to build an artificial reef' that
will not benefit the recreational fishermen in some manner. Commercial

fishermen are limited to seekinq species that have some marketable

quality and are therefore more difficult to please when constructing an
artificial reef. These factors must be considered when designinq an

artifical reef from a biological perspective.
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5.2 FUTURE ARTIFICIAL REEF PROGRAMS

Artificial reefs provide an innovative way to increase the

potential catch of both recreational and commercial fishermen. Although

the placement of artificial reef structures to increase habitat in the

marine environment is not a new idea, research concerning the factors

that can optimize the beneficial effects of artificial reefs has been

limited. Significant3.y more data are necessary to realize the full

potential and effects of artificial reefs-

Commercial and recreational fishermen benefit most from the

placement of successful artificial reefs. Unfortunately, fishermen

generally do not have significant amounts of capital to invest in

artificial reef placement and research. As a result, although numerous

artificial reefs have been placed by small localized fishing groups or

interests, most of the data that exist concerning the parameters involved

in creating a successful artificial reef have been collected by either

local, State, or Federal governments or private industry, generally with

some commercial interests in the project. It seems that this trend will

continue in the future

The largest sector of private industry with perhaps the most at

stake economically is the oil and gas industry because of the problem of

removinq obsolete offshore petroleum platforms. Legal and economic

considerations will probably be foremost in determining the future of

artificial reefs, especially artificial reefs from offshore petroleum

platforms' The oil and gas industry has been examining these problems

and working closely with the Federal Government to determine the rmst

mutually beneficial solutions. The Federal Government is developing a

National Artificial Reef Plan to provide reef construction and placement

guidelines and is continuing to fund research concerning various aspects

of artificial reefs. Many of the existing p3atforms provide valuable

fishery habitats and removal may have detrimental effects on fisheries

and fishermen< howeverI maintenance and liability problems must be solved

before any platforms are left in place. Several oil companies have

already taken the lead by dismantling, transporting, and placing obsolete

petroleum platforms as artificial reefs offshore Alabama and Florida.

Very little monitorinq has been conducted to determine the successfulness

of these artificial reefs to optimize the success of future endeavors.

Monitorinq should be conducted in the future when additional offshore

petroleum platforms are placed as artificial reefs.
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One suggested method for promoting artificial reef endeavors is to
develop regulatory policies whereby artif icial reefs can be used as a
form of mitigation or perhaps fine payment. Mitigation is a relatively
new concept  e.g., see Soileau et al., 1985; Alevras and Edwards, 1985;
Duffy, 1985! that could be used for developing artif icial reef projects
by industry involved in development of environmentally sens itive areas.
Artificial reef programs could Serve aS mitigation meaSures to: �! avoid
or minimize impacts on organisms and habitats; or �! compensate for
unavoidable losses of those resources Perhaps companies that have

committed some type of environmental damage could be required to fund
artificial reef projects in place of fine payments. These types of
programs are potential suggestions that would provide more artificial
reefs and data pertinent to artificial reefs, however, legal changes
would be necessary to implement such actions. Government policy makers
should investigate the feasibility of such policies.

A significant, amount of information is still needed to optimize
artificial reefs. Artificial reef decisionmakers should adopt

comprehensive plans for artificial reef development and data acquisition
in the future. With proper planning and data, artificial reefs could
provide a useful tool for government, private industry, fishermen, and
fishery managers.

588



6. 0 REFERENCES CITED

Alevras, R. A. and S. J. Edwards ~ 1985. Use of reef-like structures to

mitigate habitat loss in an estuarine environment. Bull. Mar. Sci ~
37   1 !: 396.

Allen, R. L. and R. E. Turner. 1977 ~ Mississippi Delta Bight Studies.
Numbers 1-5. Center for Wetland ReSources. Louisiana State

University, Baton Rouge, IA.

Beguery, A. 1974. Artificial reefs in France, pp. 17-18. In: L.
Colunga and R- Stone  eds-!, Proceedings: Artificial Reef
Conference. TexaS AN UniverSity ~ TAMU-SG-74-103.

Bohnsack, J. J. and D. L ~ Sutherland. 1985. Artif icial reef research:
A reView with recommendations for future priorities. Bulletin of
Marine Science 37�!;11-39

Brooks, H. K. 1973. Geological oceanography. In: J. I. Jones, R. E.

Ring, M. O. Rinkel, and R. E. Smith  eds ~ !, A Summary of Knowledge
of the Eastern Gulf of Mexico, 1973. State Univers ity System of
F1Orida, Inatitute of OCeanOgraphy, St- PeterSburg, FL.

Buchanan, C. C. 1973. Effects of an artificial habitat on the marine
sport fishery and economy of Murrells Inlet, South Carolina. Mar.
Pish. Rev. 36 9!; 15-22.

Buchanan, C. C. 1974. Comparative study of the sport fishery over
artif icial and anatural habitats of Nurrells Inlet, SoCI, ppi 34-38'
In: L. Colunga and R. Stone  eds. !, Proceedings. Artif icial Reef
Conference. Texas AN University. TAMU-SG-74-103

Burchmore, J. J., D. A. Pollard, J. D. Bell, M. J. Middleton,
B. C. Pease, and J. Matthews. 1985. An ecological comparison of
artificial and natural rocky reef fish communities in Botany Bay,
New South Wales, Australia. Bull. Mar. Sci. 37  1!>70-85-

Carter, J. W., A- L. Carpenter, M. S. Foster, and W. N. Jessee- 1985 '
Nanagement and artificial reefs designed to support natural
communities ~ Bull ~ Mar. Sci. 37   1 ! 114-128.

Christmas, J. Y. and R. S. Wailer. 1973. Estuarine vertebrates,
Mississippi. In. Christmas,  ed.! Cooperative Gulf of Mexico
Estuarine Inventory and Study, Mississippi Phase IV Biology. Gulf
Coast Res. Lab. pp. 320-406 '

Dames 6 Moore. 1979. The Mississippi, Alabama, Florida outer
Continental Shelf Baseline Environmental Survey, MAFLA, 1977/1978.
Vol. II-B, Compendium of Work Element Reports- A report for the
U.s. Department of the Interior, Bureau of Land Nanagement Gulf of
Mexico OCS Office, New Orleans, LA. Contract No. AA550-ET7-34.

589



Defenbaugh, R. 1976. A study of the benthic macroinvertebrates of the
continental shelf of the northern Gulf of Mexico. Ph.D.

dissertation, Texas ANN University. 476 pp.

Dewees, C. M. and D. W. Gotshell. 1974. An experimental artif icial reef
in Humboldt Bay, California. Cal. Fish Game 60�!:109-127.

Duf fy, J. M. 1985. Artif icial reefs as mitigation ~ A small scale case
history. Bull. Mar. Sc i ~ 37   1 !: 397.

Fast, D. E. and F. A. Pagan. 1974. Comparative observations of an
artif icial tire reef and natural patch reefs off southwestern Puerto
Rico, pp. 49-50 ~ In: L. Colunga and R. Stone  eds ~ !, Proceedings:
Artif icial Reef s Conf erence. Texas A68 Univer sity.
TAMU-SG-74-1 03 ~

Franks, J. S., J. Y. Christmas, W. L. Siler, R. Combs, R. Wailer, and C.
Burns- 1972. A study of nektonic and benthic faunas of the shallow
Gulf of Mexico off the State of Mississippi Gulf Res Rept. 4  1! ~

Gascon, D. and R. A. Miller. 1981. Colonization by nearshore fish on
smail artificial reefs in Barkley Sound, British Columbia. Can. J.
Zoo 1 . 59   7 !: 1635-1646.

Grove, R. S. and C ~ J. Sonu. 1983. Review of Japanese f ishing reef
technology. southern california Edison Company, Rosemead, cA-
Tech. Rept. 83-RD-137. 112 pp.

Hirose, M., M. Amio, s. Tawara, K. Uchida, and s- Fujii. 1977. The
distribution of fish and environmental conditions around man-made

broken rock reef. J. Shimonoseki Univ. Fishy 26�!:57-78.

Hoese, H. D. and R. H. Moore. 1977. Fishes of the Gulf of Mexico,
Texas, Louisiana and adjacent waters. Texas A6Ã Univ. Press,
College StationI TX 327 pp.

Hueckel, G. J. and R. Buckley. 1982. Site selection procedures for
marine habitat enhancement in Puget Sound, Washington- Wash. Dept-
Fish. Tech Rept No. 67. 82 pp.

Hueckel, G. J. and R. L. Slayton- 1982. Fish foraging on an artificial
reef in Puget Sound, Washington. Mar. Fish. Rev. 44�-7!:38-44.

Jessee, W. N., A. L. Carpenter and J. W. Carter. 1985. Distribution
patterns and density estimates of fishes on a Southern California
artificial reef with comparisons to natural kelp-reef habitat'
Bul l. Mar. Sc i ~ 37   1 !: 2 14-226.

Kakimoto, H. 1982. The stomach contents of species of fish caught in
artificial reefs, pp. 271-273. In: S. F. Vik  ed.!, Japanese
Artificial Reef Technology. Aquabio, Inc., Bellair Bluffs, FL.
Tech. Rept. 604.

590



Klima, E ~ F. and D. A. Wickham. 1971. Attraction of coastal pelagic
f ishes with artif icial, structures. Trans. Am. Fish. Soc.

100   1 !: 86 � 99 ~

Kuwatani, Y. 1982 On the fish-gathering mechanisms of reefs,
pp. 260-268. In: S. F- Vik  ed. !, Japanese Artif icial Reef
Technology. Aquabio, Inc., Bellair Bluffs, FL. Tech. Rept. 604.

Lukens, R. R. 1981. Ichthyofaunal colonization of a new artificial reef
in the northern Gulf of Mexico. Gulf Res. Rept. 7�!:41-46.

Nanges, D. E. 1960. Large impoundment investigations: Brush shelters.
Tennessee Game and Fish Commission. Proj. F-12-R, Job R, Period
1 July 1956 to 31 December 1959. 26 pp.

Mathews, H., Jr. 1981. Artif icial reef site: Selection and evaluation,

pp. 50-54. In: D. Y. Aska  ed.!, Artificial Reefs: Conference
Proceedings. Florida Sea Grant Rept. No. 41.

Matsumoto, W. M., T. K. Kazama, and D. C. Austed. 1981. Anchored fish
aggregating devices in Hawaiian waters. Mar. Fish. Rev.
43 9!: 1-13.

Matthews, K. R. 1985. Species similarity and movement of fishes on
natural and artif icial reefs in Monterey Bay, California. Bull.
Mar. Sci. 37�!:252-270.

Miyazaki, C. and T- Sawada. 1978- Studies on value judgment of fishing
grounds with natural fish reefs and artificial fish reefs. Vol. I,
Relations between natural fish reefs and artificial ones J. Fac.

Nar. Sci. Tech. Tokai Univ. 11:71-78.

Molles, M. C ~ , Jr' 1978 ' Fish species diversity on model and natural
reef patches: Experimental insular biogeography. Ecol. Nonogr-
48�!:289-305'

Mottet, M. G. 1982. Enhancement of the marine environment for fisheries
and aquaculture in Japan. Washington Dept. Fish., Tech. Rept. 69.
96 pp.

Nakamura, M. 1982. The planning and design of artificial reefs and
tsukiro, pp. 49-66 ' In: ST F- Vik  ed.!, Japanese Artificial Reef
Technology. Aquabio, Inc., Bellair Bluffs, FL. Tech. Rept- 604.

Parker, R. 0., Jr., R. B. stone, and c. c. Buchanan. 1979- Artificial
reefs off Murrells Inlet, South Carolina- Mar- Fish. Rev.

41 9 !: 12-24.

Pr ince, E. D. and D. W. Gotshell ~ 1976. Food of the copper rockf ish,
Sebastes caurinus Richardson, associated with an artificial reef in
South Humboldt Bay, California. Cal. Fish Game 62�!:274-285.

591



Prince, E. D., O. E. Maughan, D. H. Bennett, G. M. Simmons, Jr.g J ~
Stauffer, Jr., and R. J. Strange. 1979 Trophic dynamics of a
freshwater artificial tire reef, pp. 459-473. In: H. Clapper  ed.!,
Predator-Prey Systems in FiSheries Management. Sport Fishing
Institute, Washington, D.CD

Randall, J. E. 1963. An analysis of the fish populations of artificial
and natural reefs in the Virgin Islands. Caribb. J. Scil
3   1 !: 31-47 ~

Russell, B. C. 1975. The development and dynamics of a small artificial
reef community ~ Helgolander Meeresunters. 27: 298-312.

Russ el 1, B. C., F. H. Talbot, and S. Domm. 1974 ~ Pat t erne of
colonization of artif icial reefs by coral reef f ishes, pp- 207-215.
In: A. M- Cameron et al.  eds ~ !, Proceedings of the Second
International Symposium an Coral Reefs, val. I.

Sanders, R. M., Jr-, C. R. Chandler and A. M. Landry, Jr- 1985.
Hydrological, diel, and lunar factors affecting fishes on artificial
reefs of f Panama City, Florida ~ Bull ~ Mar. Sci. 37�!: 318-328.

Shinn, E. A. 1974. Oil structures as artif icial reef s, pp ~ 91-96. In:
L. Colunga and R. Stone  eds !, Proceedings: Artificial Reef
Conference- Texas AQC University. TAMU-SC-74-103.

Smith, G. B ~ , D. A. Hensley, and H. H. Mathews ~ 1979 ' Comparative
efficacy of artificial and natural Gulf of Mexico reefs as fish
attractants. Fla. Mar. Res. Publ. 35. 7 pp.

Soileau, D. M., D. W- Fruge, and J. D. Brown. 1985. Mitigation banking:
A mechanism for compensating unavoidable fish and wildlife habitat
losses. National Wetlands Newsletter 7 �!: 11-13.

Steimle, F and L. Ogren. 1982. Food af f ish collected on artif icial
reefs in the New York Bight and off Charleston, South Carolina.
Mar. Pish. Rev. 44 �-7 !: 49 � 52.

Stevens, J. R. 1963. Artif icial f ishing reef s, Gulf of Mexico, Region
IV. CoaStal FiSheries Project Reports 1963, Texas Parks and
Wildlife Department. 6 pp.

Stone, Ro B ~ , H. LI Pratt, R. O. Parker, Jr'� , and G. E. Davis. 1979. A
comparison of fish populations on an artificial and natural reef in
the Florida Keys. Mar. Fish Rev. 41 9!: 1-11.

SVSIO. 1977. Baseline monitoring studies, Mississippi, Alabama, Florida
outer cantinental shelf 1975-1976. A report for the U.S. Department
of the Interior, Bureau of Land Management Gulf of Mexico OCS
Office, New Orleans, LA.. Contract No. 08550&T5-30 ' 782 pp.

592



TerKco corporation. 1979. Literature review of Mississippi sound and
adjacent area. A report for the U.S. Army Corps of Engineers,
Mobile District. 251 pp.

U S Department of Commerce, National Marine Fisheries Service. 1985 '
Draft National Artificial Reef Plan- 69 pp. + app.

Wa.lls, J. G. 1975 Fishes of the Northern Gulf of Mexico T F H ~

Publ. Inc., NJ. 432 pp.

Walsh, W. J. 1985. Reef f ish community dynamics on small ar tif icial
reefs. The influence of isolation, habitat structure, and

biogeography. Bull. Mar. Scil 36�!:357-376.

Yoshimuda, N. and H. Masuzawa. 1982. Suitable conditions for reef

installation, pp. 137-146. In: S. F. Vik  ed.!, Japanese Artificial
Reef Technology- Aquabio, Inc., Bellair Bluffs, FL. Tech. Rept.
604.

593





ABSTRACT

Operational factors that influence the siting of artif icial reef s

include environmental conditions at the site, availability and

suitability of different reef materials, transportation and logistics

requirements, deployment techniques, optimum reef design, and marking

requirements. Concrete blocks and rubble, steel ships and barges,
obsolete petroleum platforms, and Japanese-designed structures are the

most suitable materials for artificial reefs.

Shallow depths and an extensive network of navigational fairways

limit the number of suitable reef sites offshore Mississippi.

Low � profile reefs in shallow waters and further development of existing

artificial reefs are the most likely options in these waters- New reef

sites are suggested along sandy bottoms in the western part of the study

area. Two of the proposed sites are within an area for reefs preferred

by local fishermen.

Zn descussions with local fishermen, artificial reefs sited within

Nississippi sound were recommended. Waters inside the Sound are

generally shallow �0 ft or less! and bottoms consist of muddy sediments'
Because of the shallow water and soft sediments, reefs in the Sound

should be low profile. A recommended material consists of a thin veneer

of oyster shell seeded with live oysters. In some areas  e.g., around

shoals! where depths increase beyond optimum depths for oyster reef

development, the oyster shell can be combined with concrete rubble.

Other suggested reef sites in the Sound include expansion of existing
oyster reefs or known wreck sites.

Technology exists for the transport of reef materials to the

selected sites. Barges, heavy equipment, or flotation devices will be

needed, depending on the material being used. Reef construction should
incorporate a high degree of complexity into the reef structure. Reefs
with less than 85 ft �6 m! minimum clearance will probably need a

lighted buoy to mark the location-
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EXECUTIVE SUMMARY

This study was initiated as part of a multidisciplinary effort to

identify potential artificial reef sites off Mississippi on the basis of

legal, social, economic, biological, and operational issues. This report

designates sites on the basis of operational constraints.

Operational factors that influence reef siting include

environmental conditions at the site, availability and suitability of

different reef materials, transportation and logistics requirements,

deployment techniques, optimum reef design, and marking requirements. A

computerized literature search was undertaken to identify the available

literature on these topics.

Numerous types of materials have been used in the past to

construct artificial reefs. Based on availability and durability,

concrete blocks and rubble, steel ships and barges, obsolete petroleum

platforms, and Japanese-designed structures are the most suitable

materials for reef construction. Blocks created from fly ash generated

by power plants that burn coal may also have applications for artificial

reef users Although tires have been used extensively in the past, their

tendency to drift or break apart makes their use questionable.

Environmental conditions that affect the success of artificial

reefs include waves and currents, depth, substrate type, and topography.

Areas subject ta high-energy waves and currents should be avoided because

these conditions limit the life-span of a reef. Depth is important for

maintaining minimal navigational cl.earance, attracting the target fish

species, and minimizing the effects of storms on reefs. Firm sand

substrates are preferred to minimize the loss of a reef due to sinking or

siltation. Topographies that are favorable for artificial reefs include

flat and featureless bottom regions, near the shoreward edges of valleys

or depressions, or areas on either side of ridges'

Factors that affect placement of reefs off Mississippi include a

broad, shallow shelf; generally soft sediments except in the eastern

portions where sandy sediments exist; an extensive network of

navigational channels; and intense utilization by commercial trawlers.

Artificial reefs should be sited on available sandy bottoms. A nearshore

and intermediate depth zone should be used to expand existing reefs ~

Low-profile reefS are suggested for the ShallOw depths. A deepwater zone
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is also proposed to attract large pelagic game fishes. Obsolete ships
and petroleum platforms are suggested for the deepwater zone.

The shallow waters off Nississippi require fishermen to travel

long distances to reach existing artificial reef sites. Local fishermen
recommended a program to develop artificial reefs within Nississippi
Sound to shorten travel distances. Waters in Nississippi Sound are

generally less than 20 ft deep and bottoms are predominantly muddy. This
is also an area extensively used by trawl fishermen. Therefore, any

reefs in the area must be of a low profile type and of a material that

won't immediately sink into the mud. One possible technique for
constructing such reefs is to use a thin veneer of oyster shell which is
then seeded with live oysters. Such materials could be used to expand
existing oyster reefs in the Sound. Other locations for artificial reefs
could include expansion of a reef at known wreck sites or around shoals
or shallow waters that will be avoided by trawlers.

Transportation of recommended reef materials, including obsolete
petroleum platforms, to a site is technically feasible- Barges and heavy
equiyaent or flotation equipnent for towing to a site will be required.
Little information is available in the literature on deployment methods,
however, it is important to anchor an offloading vessel to minimize
spreading and to optimize placement of reef materials.

Reef size, complexity, spatial arrangement, location, orientation,
and height are important factors to consider for a successful artifici.al
reef. Optimum reef area ranges from 200 to 2,500 m  cross section! or
2,500 to 130,000 m3  bulk volume! ~ Reefs should consist of a
hierarchical arrangement that includes blocks or units to form a set,
sets clustered to form groups, and several groups to form a reef complex.
Sets within a group should be spaced approximately 985 to 1,640 ft �00
to 500 m! apart. Reef complexes should be spaced at least 2 mi � km!
apart. Reefs should be oriented perpendicular to currents. Reef height
is probably most important for migratory fishes, and horizontal spread is
probably most important for demersal fishes. Reef profile is more
important than height, and vertical sides seem to be the best
attractants. Vertical panels and horizontal and diagonal skeletal
members are effective attractants because of the niches and shadows
created. Large chambers and holes are avoided by fishes as are chambers
with only one opening.
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The U.S. Coast Guard determines the necessity for marking an

artificial reef on the basis of:

1! physical characteristics of the obstruction;

2! depth of water in which the obstruction is located;

3! proximity of the obstruction to historic or designated vessel

routes; and

4! type of vessel traffic at the obstruction site-

Marker buoys are generally not required if there is a 85-ft �6-m!

minimum clearance above the reef.
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i 0 INTRODUCTION

The United States has been one of the world's leaders, along with

Japan, in using artificial reefs to enhance fishing activities in

offshore waters. Many of the efforts in the United States have developed

haphazardly as a result of low budget efforts by private groups or
minimally-funded State agencies- One thing learned during trial and
error endeavors is that knowledge and understanding of operational

considerations are imperative to successful reef-building efforts.

Operational factors that need to be considered in planning

artificial reef projects include environmental conditions at the site,

availability and suitability of different reef materials, transportation
and logistics requirements, deployment techniques, optimum reef design,
and. marking requirements. The objective of this report is to evaluate
these factors as they affect reef-building operations and to select areas

or sites suitable for the placement of artificial reefs.

It should be pointed out that this is one aspect of a

multidisciplinary effort to select Sites. Therefore, while legal,
social, economic, and biological constraints influence successful

artificial reef development, no attempt was made  except in a very

general way! to incorporate these other issues into the present analysis.
Hence, potential sites are recommended primarily on the basis of
operational factors. Operational, legal, social, economic, and
biological constraints must be evaluated in concert before final
selections are made.
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2.0 METHODS

The primary tasks conducted to achieve the objectives of this

project involved collection and review of existing literature and data

concerning the operational factors involved in constructing and siting

artificial reefs. Data collection was accomplished by several different

methods including:   1! computerized literature search and review;

�! review of in-house literature; �! personal communication with

researchers and persons involved with artificial reef projects; �! input

from the Advisory Group � a group of artificial reef knowledgeable persons

selected to review and advise on the direction and nature of the project

and products; �! acquisition of information and advice compiled by

persons at the Sport Fishing Institute's  SFI's! Artificial Reef

Development Center; and �! acquisition of information available from

variouS State and Federal agencies.

A computerized literature search of numerous data bases from the

DIALOG Information Retrieval Service was conducted using the key words

"artificial reef." The search was conducted at Mississippi State

University by Drs. Arthur Cosby and Bill Howard. Table 2.! presents a

list of data bases searched and the number of citations identified in

each. A hard copy print-out of the citations was obtained and reviewed

for pertinent literature. Copies of all pertinent literature were

obtained and reviewed to identify additional information. An attempt was

made to collect all pertinent information identified from the computer

search and literature review.

Many in-house documents, including a significant amount of gray

literature, were reviewed for pertinent information and additional

references. Continental Shelf Associates, Inc. has a continuously

expanding file concerning artificial reefs which provided a significant

amount of information relevant to this study.

A number of persons at various universities, organizations, and

private companies having experience with the construction and siting of

artificial reefs were contacted for information. This information often

assisted in identifying potential problems and solutions associated with

implementing an artificial reef.

Numerous members of the Advisory Group provided valuable

suggestions concerning literature and information sources to review and
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TABLE 2 ~ 1 I SUMMARY OF THE COMPUTER LITERATURE SEARCH OF VARIOUS DATA

BASES FROM THE DIALOG INFOR4ATION RETRIEVAL SERVICE USING
THE KEY WORDS "ARTIFICIAL REEFi"

CitationsData Bases Searched Years

1964-85 80NTIS

1861 � Jan 1985Dissertation Abstracts

Sociological Abstracts 1963-84

1982-84 33PTS Defense Markets and

Technology

1973 � Sep 1984

Sep 1984

Conference Papers Index

Federal Research in

Progress

 unabridged! Sep 1984Federal Research in

Progress

1981-85BIOSIS Previews

BIOSIS Previews

17BIOSIS Previews

COMPEN D KX

148Oceanic Abstracts

47ENVIROLINE

178

281968 � Nov 1984Water Resources Abstracts

Total 622

604

Aquatic Science Abstracts

Environraental Bibliography

Aquacul tur e

1977-80

1969-76

1970 � Nov 1984

1964 � Oct 1984

1970 � Nov 1984

1978 � Sep 1984

1974 � Oct 1984

1970 � Jan 1984



offered the results of personal investigations These individuals were

a!so helpful by providing the views of various interest groups with whom

they are associated.

The SPI in Washington, D.C. provided numerous publications

concerning the design and siting of an artificial reef and exclusion maps

for the specific areas of this study. Personnel at the SPI also helped

by providing information that was requested for the study.

Literature and/or information was obtained from various State and

Federal agencies. Many individuals associated with previous or ongoing

artificial reef projects were most helpful in making recommendations for

this project.

All of the compiled information was reviewed and a report

synthesized in an attempt to identify the operational optimum artificial

reef sites off Nississippi.
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3 ~ 0 LITERATURE REVIEW

Previous attempts at constructing artificial reefs have

demonstrated that the type of material used as well as environmental

factors affect the success of a reef-building operation. These factors

are also important operational issues in selecting potential artificial

reef sites. The following section presents a summary of findings from

previous reef-building operations as related to these factors.

3 ~ 1 TYPES OF REEF MATERIALS

Although many types of materials have been used for artificial

reef construction  Table 3. 1!, not all materials are suitable or

recommended for use- Myatt   1981! suggested that persons involved in

selection of materials for reef construction should consider the cost of

preparing the materials> transportation requirements, suitability of the
materials to reef objectives, and abundance of the materials' Hinman

 'l981! suggested that the reef program objectives  i.e ~ , who will be the
user groups! are important considerations in the selection of reef

materials as well as the reef size and configuration.

Artificial reef-building efforts in the United States have

primarily been directed toward recreational fishermen and have often
resulted in large, haphazardly constructed reefs using scrap materials
 Bohnsack and Sutherland, in press!. Automobile tires and concrete

blocks have been the most commonly used materials because of their

availability, low cost, and ease of handling. Although tires have been
widely used, specialized equipment is required to compress the tires into
bales  Tolley, 1981!. Ryder �981! suggested that tire bales not be
placed in waters less than 70 ft �1 m! deep because of their tendency to
break apart and drift in high energy environments- Mathews �984!
reported that the U.S. Army Corps of Engineers  COE! Stopped permitting
tire reefs altogether. Other low density materials such as automobile
bodies and appliances are not recommended because of their tendency to
rust away and/or drift in shallow waters  Ryder, 1981!. The uee of
wooden structures or vessels is also discouraged because of eventual
navigational hazards or beach littering following disintegration during
storms  Nathews, 1984! ~

Concrete materials are suitable for artificial reef construction

because of their density, durability, low cost, and availability   Ryder,
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TABLE 3 ~ 1 MATERIALS USED IN THE CONSTRUCTION OF ARTIFICIAL REEFS

  F ROM: RYDER, 198 1 ! ~

Metal Material

Light Metal:

Automobiles
Boats

Appliances

Heavy Metal:

Oil platforms
Steel vessels

Rubber

Automobile tires

Truck and heavy equipment tires

Concrete

Culverts
Manholes

Blocks and bricks

Rubble

Ro ck

Other

Fiberglass
PVC

Wood
Coal waste combustion products
Electrodeposition
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1981! . Mathews   1983! considered concrete as one of the most. effective

materials in use in the country. He pointed out that concrete reefs

require relatively limited amounts of labor, but do necessitate the use

of heavy equipment for loading and unloading. Sheehy �983! noted that

concrete material requires a staging/storage area and that transportation

costs from construction sites to staging areas can be considerable-

Ships and barges are the oldest type of artificial reef material

 Mathews, 1983!. Sunken vessels provide high profile and large surface

areas vhich are advantageous in providing substrate for marine growth and

attracting fishes   Bieling, 1981! ~ Steel-hull barges and ships have been

among the most successful materials used in Florida's reef-building

projects  Dean, 1983!. During the 1970s, obsolete I iberty Ships were

made available by the Federal government to States interested in

artificial reef construction. Mississippi and Alabama deployed five

vessels each and Florida deployed six vessels before the supply

diminished  Anonymous, 1985!. Future sources of this type of material

will likely be fram private sources.

Recent interest has focused an the use of obsolete offshore oil

and gas production platforms as artificial reefs. Six reefs have been

created in waters off Alabama and Florida using obsolete structures

donated by Exxon Company, U.S.A., Marathon Oil Company, Tenneco Oil

Exploration and Production, and the Stage I and II platfoms from the

U.ST Navy. All but one of these reefs have been created in Gulf of

Mexico waters. The reef outside this area was constructed in the

Atlantic off Broward County, Florida.

McIntosh �981! reported that the reef created from the Exxon

structure is ane of the most productive in Florida. Over 3,700

structures are located in the Gulf of Mexico and about 40 become obsolete

every year  Dean, 1983! ~ The fact that most of these structures are

located off Reuisiana and Texas results in significant operational and

logistic costs for towing these structures to the eastern Gulfed In spite
of the costs, it was estimated that Exxon's platform donation as a reef

saved 5 million dollars over the costs of dismantling and disposal on

shore  Dean, 1983! ~ Costs and/or savings can be expected to vary

depending on water depth at the platform site, platform size, and

distance to the reef site ~ Shell Oil Company   1985!, for example,

estimated that use of a platform as an artificial reef  i.e., one toved

to another location! would cast from approximately one half to one
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seventh of that required for dismantling and disposal on shore. This

variation was largely dependent on water depth.

Carleton et al. �982! and Woodhead et al. �982! discussed the

results of creating artificial reefs from wastes generated by burning

coal in power planters The need to dispose of these wastes and the

shortage of sufficient land-fill capacity raised the potential for ocean

disposal combined with reef construction. A conversion process that

combines a sludge filtercake with fly ash is required to stabilize the

wastes and protect the environment. Preliminary zesults seem to indicate

that the waste product is nontoxic to marine life and the reefs attract

fishes and invertebrates.

The Japanese government has ceased funding the construction of

artificial reefs built from waste materials  Bohnsack and Sutherland, in

press! ~ The Japanese artificial reef program is directed toward

commercial fishermen and uses special designs and materials including

steel-reinforced or prestressed concrete, polyethylene concrete, rubber,

and fiberglass-reinforced plastic  FRP! ~ Sheehy �981! suggested that

the manufactured reefs used by the Japanese offer greater design

flexibility, extended life spans, and better bottom stability than the

materials commonly used in the United States. Sheehy   1983! compared a

scrap culvert reef and a Japanese-designed FRP reef and found the latter

to be superior in terms of attracting and sustaining desired target

species of fiSheS and forage SpeCies in Florida waters. Major costS of

FRP reefs are in materials and construction rather than in

transportation, handling, and placement as with scrap material reefs

 Sheehy, 1983!.

The reefs described in the preceding discussion are all designed

as bottom structures. Mid-water and surface structures are also

available for use in attracting pelagic fish species. These types of

fish attractors generally consist of a float, an attractor  e.g.,

discarded net matezial, synthetic-covered fiberglass frames and

stzeamers, etc.!, and an anchored mooring  McIntosh Marine, '1983!.

MCIlwain and LukenS   1978! reparted SuCCeSSful effOrtS in attraCting

pelagic species to two artificial reef sites off Mississippi using
mid-Water attraCtiOn deViCeS. MCIntOSh Marine   1983! alSO fOund that it

was possible to increase the number of fishes at artificial reef sites by
the addition of mid-water attraction devices. Myatt   1978! described the

use of mid-water devices to create a "trolling alley" adjacent to natural

or artificial reefs and increase the catch rate of pelagic fishes-
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Given the existing evidence, it is apparent that concrete

materials, steel ships and barges, and obsolete petroleum platforms will

most likely be used in constructing artificial reefs in the United

States. Japanese-designed structures also present a significant

potential for increasing artificial reef productivity in U.S. waters.

Other materials are less suitable because of their lack of durability or

availability. Therefore, the discussions which follow in selecting reef

sites based on operational characteristics will focus only on the

proposed use of these four types of materials-

3 ~ 2 ENVIRONMENTAL FACTORS

Bohnsack and Sutherland  in press! summarized the state-of-the-art

in artificial reef design and placement and found that some investigators

concluded that correct site selection was more important than reef

design. Many artificial reef projects have been less than successful

because reef planners have failed to consider substrate conditions and

the energy environment at a site. Site selection should be based on

optimum environmental conditions'

Important oceanographic considerations include wave direction and

force and magnitude of tidal and ocean currents ~ Mathews �985!

suggested that areas with strong tidal currents should be avoided because
these currents will cause erosion on alternate sides of the reef, causing

it to sink. A relatively weak current could be beneficial to a reef

situated at right angles to the current ~ Sheehy �982! has developed

stability calculation equations that use available oceanographic data and
estimates of significant and maximum wave heights and periods, current
velocities, and substrate data. These equations have been used to

predict the stability of various Japanese-designed unit reef

configurations under various conditions ~

Depth is of prime importance in placing artificial reefs for
several reasons. First, regulatory agencies require a certain minimum

clearance for naVigational purpoSes. In Florida, the COE prefers a

minimum clearance of 50 ft   15 m! although more or less may be required

depending on the location and type of reef  J. Winn, 1985, personal
communication, COK!. The Oil Industry International Exploration and

Production Forum �984! has taken the view that at least 130 ft �0 m! of

clearance should exist when petroleum platforms are used as artificial
reefs. Figure F 1 shows bathymetric contours off Mississippi. It is
significant to note that the shelf tends to be broad and shallow.
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Secondly, depth is important depending on the target fish species
desired. Mathews �981! suggested that the optimum reef depth is 90 to

120 ft �7 to 37 m! ~ This is due to the fact that shallow reefs in 30 to

45 ft  9 to 14 m! depths do not attract the large benthic species common

to reefs in 60 to 120 ft �8 to 37 m! depths' Shallow to intermediate

depths may be desired if the reef is to serve a sizeable recreational

diver population.

Finally, depth is an important factor when considering the

potential impacts of severe storms on a reef. Reef materials in waters

too shallow can be moved around or exposed to sedimentation during a

storm. Mathews �981! suggested that sites be chosen in water depths

that are below the maximum affected depth during a 10-year storm events

This depth can be determined from the fact that. a wave does not affect

the bottom when the depth is greater than one half the wave length.

Substrate type is an important biological concern in the siting of

artificial reefs. Zt is also a major operational consideration.

artificial reefs placed in areas of soft clay or silty sediments can sink

into the bottom. Sand or sandjshell bottoms are the preferred substrate

for siting reefs because of the greater support they provide  Nathews,

1981! ~ Figure F 1 shows the distribution of sediment types off
Mississippi. Most of the bottom consists of a sand substrate, except for
the area near Chandeleur Sound where silts and clays predominate  Brooks,

1973! ~

Grove and Sonu   1985! identified three topographies that are

favorable for artificial reef placement  Figure 3.2! ~ These include

placement in areas with gentle slopes and a relatively flat profile; in
areas not far from the shoreward encroachment of a depression; and in

areas on either side of a ridge which divides water masses or bottom
topography' Most of the bottoms of concern can be classified under the
first type of condition, given the general lack of topographic features
and the parallel depth contours in the study area  Figure 3. 1!.
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4 0 ARTIFICIAL REEF SITE SELECTION

The previous section discussed the importance of considering the

types of reef materials and environmental conditions in siting artificial

reefs. Other data which are important in site selection include existing

reef locations, navigational fairways, commercial trawl fishing areas,

pipeline and communication cable routes, and military exclusion areas.

All of these data are considered in the fallowing description concerning

the selection of potential reef sites. In the selection process,

exclusion mapping techniques were used. with this technique, areas that

are unsuitable on the basis of environmental conditions, navigational or

military hazards, pipeline or cable routes, or interference with

commercial fishing grounds were excluded from consideration. The

remaining areas were selected as potential sites.

4.1 MISSISSIPPI � OFFSHORE REEFS

4. 1. 1 erational Considerations

Maj or operational factors that affect potential reef sites off

Mississippi are the generally shallow waters and the extensive amount of

area dedicated to shipping fairways  Figure 4. 1!. The shallow waters

make much of the area suitable for trawling by commercial fishermen.

Bottom sediments tend to be muddy or fine-grained  i.e., silts and clays!

over much of the area and grade into predominantly sand in the eastern

portion  Figure F 1!. Therefare, the western portion provides less

suitable conditions for reef placement than the eastern extremes of the

area. However, at an existing artificial reef site in an area of silty

clay, only minor sinking of the reef materials  i.e., Liberty Ships! into

the sediments has occurred  R. Lukens, 1985, personal communication,

Mississippi Sea Grant Advisory Service!. Of greater concern for

potential reef placement is the fact that a Liberty Ship at one site in
approximately 65 ft �0 m! of water was maved about 200 ft �1 m! and
broken in two pieces by a recent hurricane. However, other ships at the

same site and at a site 8 mi �3 km! away in 45 ft �4 m! of water were

not severely affected.

MiSSiSSiPPi currently has three existing artificial reef sites and
twa additional permitted sites that have not yet been developed

 Figure 4.2!. Reefs at two of the existing sites were constructed using
I,iberty Ships, and barges were used at the third site  Table 4. 1! ~ The
superstructures and much of the bulkheading had been removed fram the
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TABLE 4 1 ~ SUMMARY OF EXISTING AND PERMITTED ARTIFICIAL REEF SITES IN
l4ISSISSIPPI COASTAL WATERS.

Site

Designation Type of Material Loran-C Coordinates

12406 ~ 1 47037 3FH-1Barge Reef

12319. 6 47061 ~ 5FH-3

Permitted

PermittedFH-5

3 Liberty Ships 12355.2 47030 ' 4Liberty Ship Reef FH-6

Shallow Liberty
Ship Reef

2 barges

2 I.iberty ships

12269 ~ 6 47069 ~ 1

12226-9 47060.7



Liberty Ships prior to sinking. Three unidentified reef sites ax'e marked

on the nautical charts but are not part of Mississippi's current

artificial reef program.

4.1.2 Site Selection

Existing conditions off Mississippi limit the available sites for

the placement of artificial reefs. The shallow waters suggest that the

area is widely used by commercial fishermen. Lukens �985, personal

communication! stated that commercial fishermen have generally opposed

any attempts to expand the number of existing artificial reef sites' For

this reason, the Mississippi Sea Grant Advisory Service is presently

committed to improving existing reef sites. Based on this policy and the

exiSting COnditiOnS, fOur reef Site ZoneS are prOpOSed  Figure 4.3!.

These sites are being proposed on the basis of providing different

fishing experiences and satisfying a variety of user needs.

Site A has been designated to take advantage of the plans to

improve existing reef sites. The area includes the existing reef at FH-3

and extends eastward to include sand bottom. Although permitted sites

are available west of FH-3 at sites FH-4 and FH-5, the silty clay bottom

is less suitable for reef placement and stability.

Sites B and C cover intermediate depths between 60 and 80 ft �8

and 24 m!. This may be beyond the preferred depth of most trawlers. The

primary criterion for selecting Sites B and C was the sand bottom in the

region. The inclusion of the existing reef at FH-1 into Site B makes

this site a prime candidate for expansion- Site FH-6 is not recommended

for further development because of the lack of suitable bottom

sediments

Site D is characterized by water depths greater than 100 ft �1 m!

and a sand bottom. This area will be most suitable for reefs designed to

attract large pelagic game fish species.

Table 4.2 summarizes the results of responses received from 17

commercial and recreational fishermen at meetings in Biloxi in January,

1986 ' This table shows the proportion of fishermen and the distances

they are currently boating to fish offshore. Also shown are the
proportion of fishermen and the distances they are willing to travel to a
preferred fishing location. The largest proportion of these fishermen
currently fish at distances from 15 to 40 mi �4 to 64 km! from their
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Distance to Reach

Current Fishing Areas
Distances Willing to Go to

Reach a Preferred Spot

Zone

  miles !

F 07~ 38<15

,21-50>15 <25

>25 <40 .29.5e

.50.25>40

620

TABLE 4.2. RESULTS OF RESPONSES FROM CCKMERCIAL AND RECREATIONAL

FISHERMEN CONCERNING THE DISTANCES FROM SHORE CURRENTLY

FISHED AND THE DISTANCES WILLING TO TRAVEL TO A PREFERRED

SITE RESULTS ARE EXPRESSED AS THE PROPORTION OF FISHERMEN

USING EACH ZONE IN RELATION TO THE TOTAL NUMBER OF RESPONSES

 =17! THE TOTAL PROPORTION IS GREATER THAN ONE BECAUSE

SOME FISHERMEN REPORTED A MILEAGE RANGE  E.G ~ , 10 TO 20

MILES! ~



point of launching However, half of the fishermen responding said they
were willing to go more than 40 mi �4 km! to a preferred site.

Distances these fishermen are willing to go ranged from 50 to 100 mi

 80 to 160 km! .

Figure 4.4 shows the location of the 40-mi �4 km! radius from

Biloxi. This distance would encompass the proposed reef sites in Areas A,
B, and C ~ However, this figure also shows the areas preferred by the

fishermen for locating artificial reefs ~ liest of this area corresponds
to distances of 15 to 25 mi �4 to 40 km! from the mainland and probably

represents fishing at the existing artificial reef sites in these waters.

The farthest preferred sites are to the west of the proposed sites and

are near the Chandeleur Islands. These islands would offer protection

from rough seas in the long runs to any sites in these areas. From an

operational standpoint, however, bottom substrates at these sites are not

suitable for reefs as described earlier.

In summary, while some consideration should be given to sites in

Areas C and D, AreaS A and B would appear to satisfy the greatest

proportion of user needs as well as operational considerations' This

assumes that responses from the general fishing populace would be similar

to those received in the meeting in Biloxi.

4. 1. 3 su sted Reef Naterials

The shallow waters in the nearshore reef zone require that the

reefs be low profile. The potential for movement of reef material during

a storm is also increased in shallow waters, so the materiaL used should

should be of very high density. Large concrete blocks may be best for

this situation.

Research has shown that fishes prefer complex reefs with chambers,

openings, and interstitial spaces [for a review see Bohnsack and

Sutherland  in press!!. Lukens �985, personal communication! suggested

that removal of the superstructure from the Liberty ships at the existing

sites created a flat, hard substrate that minimally attracts fishes.

Given the limited amount of reef sites in the nearshore zone,

improvements in the reef habitat at the existing FH-3 site should be a

priority. Similar criteria as discussed above would apply.

The 60 to 80 ft �8 to 24 m! depths at Sites B and C provide

opportunities to construct reefs with high profile to attract pelagic
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fishes. However, the depths are not sufficient to place large ships with

their superstructure intact. At the same time, depths are deep enough to

make dumping of concrete rubble to form high-profile reefs difficult.

Reef material candidates for Sites B and C would be some of the

prefabricated, Japanese-designed structures that allow construction of a

desired reef type.

High-profile material is favorable for reef construction at Site D

where water depths are sufficient to provide a required navigational

clearance Intact ships or obsolete petroleum platforms would probably

provide the best options for this site.

4.2 MISSISSIPPI - INSHORE REEFS

4.2.1 erational Considerations

Initially, this project was intended to consider artifical. reef

siting on!y in offshore waters. However, in meetings in Biloxi, local

fishermen expressed a strong desire for artificial reefs sited within the

waters of Mississippi Sound. Reefs in these areas would reduce the

distances fishermen must now travel across the Sound to reach the

offshore reefs. However, there are a number of factors which influence

the development of reefs in this area.

Depths in Mississippi Sound are shallow and generally less than

20 ft � m!. The general trend is for depths to increase with distance

from the mainland to maximum along the north sides of the barrier

islands. These generally shallow depths require that any reefs which are
installed be of low profile to minimize navigational hazards and impacts

from storms.

Navigational fairways traverse the Sound to the open Gulf from the

Gulfport, Biloxi, and Pascagoula  Figure 4.5! areas. Smaller dredged

channels are also located off Beauvoir and Biloxi. Pipelines cross the

Bay from Ship Island Pass and Horn Pass to Pt- aux Chenes, east of

Pascagoula. An anchorage area, which should also be avoided, is found

south of Biloxi.

The barrier islands which form the southern boundary of

Mississippi Sound are part of the Gulf Islands National Seashore. The
area around these islands out to a distance of one mile is protected by

Federal law. This will be a consideration in any attempts to place

artificial reefs near the islands.
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Bottom types in the Sound are predominantly muddy, which is

generally unsuitable for reef establishment because of problems

associated with sinking. However, a number of oyster reefs and

obstructionsi including shipwrecks are plotted on the navigational

charts. These areas may be suitable for expanding a reef. Since they

are charted and probably well known to local trawl fishermen, reefs in

these areas may not conflict with trawling activities.

4.2.2 Site Selection

Because of the limitations imposed by trawling activities in the

Sound, the generally muddy bottoms, and the shallow waters, sites for

extensive artificial reef development are limited' Some possible areas

however, would include expansion of the existing shoals north of Horn

Island near the Middle Ground and north and east from Round Island

 Figure 4-5! ~ The islands would provide some protection from storms out

of the Gulf and the existing shallows are probably avoided by trawlers.

It was suggested during meetings with local fishermen in Biloxi

that expansion of existing oyster reefs along the shore between Biloxi

and Gulfport could also provide additional reef habitat. This idea has

merit because it would enhance the oyster resources as well as fish

populations and the areas are probably avoided by trawlers- Other areas

which would be suitable for creating reefs would be around existing piers

to provide for the shorebound fishermen and the areas around existing

wrecks as mentioned previously'

4.2.3 su ested Reef Materials

The ShallOW WaterS in the SOund require 1OW prOfile reefS tO

minimize navigation hazards. Dense materials such as concrete rubble are

subject to rapid sinking into soft sediments and would have a short

life-span. On the other hand, less dense materials such as tire reefs

are demolished during storms and spread over large areas so that they are

also not suitable. The Texas Parks and Wildl.ife Department found that

the most effective artificial reef material was a thin veneer of oyster

shell spread along the shallow bay bottoms of Texas' coastal estuaries.

This thin veneer does not require marking with navigational buoys and

allows attachment by species requiring hard substrates  e.g., oysters!.

Such material could be effective in increasing the size of existing

oyster reefs. The thin veneer could be seeded with live oysters to

facilitate and speed colonization of the reef ~ However, such reefs would
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probably be restricted to shallow waters suitable for oyster growth. An

example where oyster shell could be used with concrete rubble to create

reefs near the shoals at the Middle Ground or Round Island is shown in

Figure 4.6.

In the deeper waters near the barrier islands, obsolete barges or

old boats could be sunk if enough clearance were allowed for navigation

 it would be necessary to buoy such wrecks until they could be charted!.

The need for navigational clearance would probably require the removal oi

any superstructure associated with such wrecks which would reduce the

effectiveness of these vessels in attracting fish. Such vessels could

also be moved around during storms so that they should be placed leeward

of the barrier islands to provide as much protection as possible.

Low profile, Japanese type concrete structures could also be

suitable reef materials in the deeper parts of the Sound. Their basic

disadvantage would again be associated with their weight and density

which could cause sinking into the muddy sediments. The risk of loss of

such structures from sinking given the costs associated with their

construction may not justify their use.
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5 ~ 0 DISCUSSIONS AND CONCLUSIONS

5.1 TRANSPORTATION OF REEF MATERIALS

TranSportatiOn Of reef materialS ta the prapOSed Site prObably

represents the largest single operation in terms of both effort and cost

in the artificial reef construction process. Various types of methods

are available to transport the materials to a site depending on the

materials used.

Barges will generally be the preferred mode of transport for

concrete materials because of the weight and volumes involved. Heavy

equipment such as trucks or cranes will be required to load the materials

onto the vessels. For unloading at the reef site, either "bottom

dumping" or crane-equipped barges are necessary. It is significant to

note that with barges, placement of materials on the battom is generally

scattered and it is difficult, if not impossible, to form the reef in a

particular design. Marking the site with a buoy and anchoring during

unloading can minimize the scatter of reef materials'

Sheehy �983! used air bags to float Japanese-designed FRP reef

units to a site off Panama City' These 5-m long by 1 ' 0-m diameter units

were tawed to the site by small  i.e ~ , 5-ton! boats' However, most

Japanese-designed structures weigh on the order of several tons and

require crane-equipped barges for transport, unloading, and placement.

To date, two obsolete petroleum platforms  Tenneca and Marathon!

and a submerged production system  Exxon! have been moved from their

Locations of'f Louisiana and deployed as artificial reefs off Alabama and

Florida. The submerged production system was a 2,200-ton structure towed

300 mi �83 km! to a location 35 mi �6 km! offshore Apalachicola,

Florida in 110 ft �4 m! of water in 1980  Sheehy and Vik, 1982!. Two

other obsolete platforms  Stages I and II! used by the U.S. Navy for

scientific observations were sunk in place off Panama City, Florida.

Tenneco donated a platform to the State of Florida in 1982 for an

artificial reef in 175 ft �3 m! of water 22 mi �5 km! southeast of

Pensacola. The original structure was transported by barge in two

sections- The deck section measures 72.5 ft �2 m! by 50 ft �5 m! and

is 26 ft tall  8 m!. The 130-ft long steel jacket rests on its side and

projects upward in the water column about 90 ft �7 m!. Holes were cut
in the deck section before deployment to permit light penetration and to

attract more fishes  Johnke, 1984! ~
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In 1983, Oceaneering International, Inc. engineered a new

technique for moving petroleum structures ~ An obsolete Marathon platform

jacket in 208 ft �3 m! of water off Louisiana was fitted with buoyancy

tanks, toppled in place, and towed to a reef site 50 mi  80 km! off

Alabama. The StruCture lieS On itS Side in 240 ft �3 m! of water,

leaving a clearance of 130 ft �0 m!. The deck structure which had been

removed from the jacket was also towed to the site on a barge and placed

on the bottom near the jacket structure.

A variety of comments were received from oil companies, agenciesf

and others concerning the technical feasibility of transporting petroleum

platforms in response to a Minerals Management Service  MMS! request for

inforsmtion on platform dispositions  Federal ~as inter, 13 November 1984,

p ~ 44925! ~ These comments are summarized in Table 5.1- Overall, it

appears that the technology is currently available to remove existing

platforms from water depths of 300 ft  9 1 m! or less and to transport the

structures to sites for use as artificial reefs. The weight of the

jackets and the available technology may limit the use of platforms in

water depths greater than 300 ft  91 m!. However, economics, and not

technology, will eventually dictate the fate of these structures.

5 e 2 DEPLOyMENT

Published literature that concerns descriptions of techniques used

in deploying reef materials is generally lacking. It is assumed that in

most cases, the reef materials are transported to a location above the

reef site and allowed to drop from the surface. In shallow waters, a

crane can be used to deposit materials and construct a reef to desired

specifications. This may be less feasible in deep waters' In deep as

well as shallow waters, currents could induce drifting which would result

in scattering of the materials. It is important to mark the reef site

and to anchor vessels unloading materials to ensure proper placement of

the materials- Demoran �981! reported that anchoring the bow and stern

of an obsolete ship before sinking facilitated maintaining the desired

position of the hull.

5 ~ 3 OPTIMUM REEF SIZE AND CONFIGURATION

The following discussion is summarized from Bohnsack and
Sutherland  in press! who reviewed the literature on the optimum design
and placement of artificial reefs. V!hile much of the knowledge on this
subject has corae from V.S.-sponsored research, the vast majority of the
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Company/Agency Comments

a! Buoyancy tanks may be needed for towing
a jacket to a disposal site.

Atlantic Richfield Company

a! A major technical problem is providing
buoyancy during transport.

b! During towing of a refloated platform,
operators must ensure control at all
times, particularly in congested areas
and during periods of adverse weather.

Chevron U. S.A. Inc.

a! Size and bulk of many jackets exceed

the capacity of existing equipment to
remove in one piece.

b! Refloating equipment is not currently
available with sufficient capacity to
transport large jackets.

c! Technology and equipment are being
developed to facilitate platform
removal by refloating.

Cities Service

a! Capability exists to salvage whole
platform jackets in waters to 200 ft,

b! In deep waters, platforms have to be
dismantled.

Conoco Inc.

a! Even in water up to 1,000 ft, it is
feasible to cut platforms into pieces
and to transport on barges.

b! Primary problem in deep waters is to
refloat and transport the jackets

Exxon Company, U.S.A.

a! A jacket cannot simply be removed from
deep water and placed in a shallow
location because the structures are not

designed to resist the large
overturning moment.

Marathon Oil Company
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Company/Agency Comments

a!

b!

a!

b!

Pennzoil Company

a!

b!

Phillips Petroleum

Company

a!

b!

Shell Oil Company
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TABLE 5 l.  CONTINUED!.

Minerals Management Service

National Ocean Industries

Association

Qceaneering International,
Inc.

a!

b!

c!

a!

b!

c!

Only economic and planning limitations
restrict the potential utilization of

oil and gas structures as artificial
reefs-

Transportation of a jacket by
controlled flotation may be safer than
transport by a conventional barge.
Technology is available, but at high
cost, to remove platforms from deep
water by removing in sections.

Technology exists for relocating most
structures in water depths of 200 ft or
less.

Economics, not technology, is the
limiting factor in the use of post
production plat forms.

Technology exiStS to remove and dispose
of all platforms currently in place.
Technology has been limited in past by
the lifting capacity of derrick
barges.
Oceaneering is investigating options to
�! tow jacket horizontally to a reef
site; and �! tow the entire structure

either horizontal or vertically to a

reef site.

Most of platforms salvaged to date have
been small structures in shallow water

that could be loaded onto barges'

Platforms to be salvaged in the future
will be too heavy to load onto barges'

No technological problems exist in
dismantling or transporting platforms.
Supplemental buoyancy will be a
consideration for large or deep
platforms.

There are no technical problems
associated with dismantling and

transporting platforms'
Technological capabilities are limited
by lifting capacities of derrick
barges.



Company/Agency Comments

Sohio

Tenneco Oil
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TABLE 5. 1 .  CONTINUED ! ~

a! No technical problems associated with
dismantling and transporting platforms
in water out to 300-ft depths.

b! In water depths from 300 to 600 ft,
jacket weight is a serious technical
limitation. Lift capacities for
present derrick barges are not
sufficient for these weights.

c! Underwater technology is not currently
available for salvage work for
platforms in water deeper than
1, 000

a! Transporting an old platform depends on
availability of an adequate capacity
barge.

b! Buoyancy tanks have several
limitations.



literature has originated from Japanese scientists. Information is

available on how reef size, height, complexity, spatial arrangement and

orientation, and location af feet reef success in attracting f ishes.

The area of the reef   i ~ e., the amount of material deposited and

the area of bottom covered! is one of the most important design

considerations' Large reefs seem to be more productive than small reefs,

although biological productivity reaches a peak at some optimum size

 Grove and Sonu, 1985!. In an analysis of Japanese artificial reef

studies, Grove and Sonu   1985! found that the advantage of an artificial

reef over a natural reef was at a maximum at a reef size of about

1,400 m2  cross section! or 50,000 m3  bulk volume!. Overall, an
artificial reef tended to be more attractive than a natural reef at sizes

ranging from 200 to 2,500 m  cross section! or 2,500 to 130,000 m

 bulk volume!   Figure 5. 1!. Various investigators have theorized as to

what constitutes an optimum size depending on location. Japanese

research has indicated that reefs should consist of a hierarchical

arrangementr many blocks or units should form a set, sets should be

clustered into groups, and several groups should form a reef complex

 Figure 5.2! ~ Reef sites within a group should be spaced about 984 to

1,641 ft �00 to 500 m! apart while reef complexes can be spaced at least

2 mi � km! apart  Grove and Sonu, 1985!.

There seems to be no clear evidence regarding the importance of

height or relief for attracting fishes- From the studies conducted, the

effect of height depends on the species. Grove and Sonu �985! concluded

that height was more important to migratory fishes, and horizontal spread

was more important to demersal fish species'

Of more importance to fish attraction than height is the profile

of the reef. Vertical sides seem to be the best attractants  Grove and

sonu, 1985!. Sheehy �981! expl.ained that this is due to the interaction

of currents with the reef. Orientation of reefs should be perpendicular

to currents to maximize this interaction. Prevailing currents tend to be

alongshore in the northeastern Gulf.

Another important factor for artificial reef success is reef

complexity. This includes design, spatial arrangement, number of

chambers and openings, and the amount of interstitial space. Studies

have shown that fishes may avoid chambers with only one opening. Large

chambers and holes are also avoided by fishes. Vertical panels and

horizontal and diagonal skeletal members may be more effective than
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vertical members because of the shadows created. Investigators have also

found that artifici.al reefs made of different materials are superior to

reefs of one material type.

5e 4 MARKING RE UIREHENTS

In shallow waters, marking of a reef site is an important

consideration for navigational safety reasons. This is of less concern

in deep waters, but buoys assist fishermen in locating a reef. Marking

also enables commercial trawl fishermen to avoid reefs where nets may

become entangled.

The U.S. Coast Guard  USCG! has the legal responsibility to

determine if a buoy is required on a reef. This determination is made on

the basis of:

1! physical characteristics of the obstruction;

2! depth of water in which the obstruction is located;

3! proximity of the obstruction to historic or designated vessel

routes; and

4! type of vessel traffic at the obstruction site.

Burgess   1974! stated that the USCG wi.ll not normally require marking of
a reef if there is over 85 ft �6 m! of clearance' When marking is

required, the owner of the artificial reef must maintain the buoy. At

the Marathon platform reef, which has a minimum clearance of 80 ft

�4 m!, the oil company was required by the States of Florida and Alabama

tc purchase and place the first USCG-approved permanent buoy  Walters,
1985!. Any further responsibility was assumed by the States' Exxon was
able to avoid the need for a buoy at the reef created by its production

template  minimum clearance of 40 ft �2 m!J by placing the structure
near an existing lighted and buoyed U.S. Air Force tower  Ditton and
Folk, 1982 ! ~

5 5 SUMMARy OF OPERATIONAL UIREMENTS

Various zones from shallow to deep waters have been established

for potential artificial reef sites. The suitability of these sites can
only be established after operational requirements are considered along
with the legal, social, economic, and biological concerns associated with
creation of reefs in these areas. As part of the analysis, it will be

necessary to establish the objectives of the reef program  i.e., the
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target species desired and the user groups of the reef! ~ These

considerations will eventually dictate the final reef design.

Zn general, four types of materials are suitable for reef

constructions These are concrete blocks or rubble, obsolete ships or

barges, petroleum platformsi and Japanese-designed structures' High

density, concrete material is probably most suitable in shallow areas

where low profile structures will be required to comply with minimum

clearance requirements' Ships, barges, and Japanese-designed structures

are suitable for intermediate depths from 60 to 150 ft   18 to 46 m! ~

Petroleum platforms will be effective in waters more than 150 ft �6 m!

deep where the massive structures can attract large pelagic fishes.

Operational considerations should be mayor concerns in any

reef-building effort. Proper siting and deployment of a reef are

important not only to the success of the structure in attracting fishes,

but also in complying with restrictions related to navigational issues.

Finally, the quality of the reef construction is more important than the

quantity of reef established. Therefore, reef designers should consider

establishing reef complexes that provide diverse habitats. This is

accomplished through planned development and careful deployment of

materials'
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Recommendations for Specif ic Artif icial Reef

Site Locations In

Mississippi

Based on the analyses of available data, there appear to be two potential
locations f or artif icial reefs of f Mississippi.

A! A shallow water site located 14 miles south of Horn Island in
approximately 60 to 90 feet of water  approximate coordinates are 30
03 N Latitude and 88 37 M Longitude!. This location is probably best
suited for a low prof ile reef due to the relatively shallow water.

The nature of the bottom in this area was not sampled as a part of this
study, but, based on best available information, is probably composed
of relatively f ine sand, silt, and clay. This makes the Location
potentially attractive to a number of commercially and recreational ly
important species such as the sciaenids and flatf ishes. Additionally,
other species are expected to be recruited as the reef matures.

B! The deep water site is approximately 35 miles south of Horn Island in
100 to 150 feet of water  approximate coordinates are 29 35 N Latitude
and 88 33 W Longitude!-

This Location would permit establishment of a large, high prof ile reef.
Such a structure would offer both bottom and mid-water habitats and
increases the potential number of species that can utilize the reef.

Site specif ic locations in Mississippi Sound have not been selected
as part of this study. Surveys of specif ic locatio~s to investigate
existing substrate and communities would be necessary bef ore any such
recommendations could be made and were not within the scope of this
project.

It was suggested at the regional meeting in Biloxi that oyster shells
be used to expand existing reefs or create new oyster reef s in the Sound.
This could enhance f ishing opportunities as well as providing as
substrate suitable f or expanded oyster production.

64l



SITING PLANS FOR THE ESTABLISHMENT OF ARTIFICIAL REEFS

IN THE GULF OF MEXICO: A COOKBOOK PROCEDURE

[Alabama]

by

Semoon Chang, Director
Center for Business and Economic Research

University of South Alabama
Mobile, Alabama 36688

July 1, 1986

642



Siting Plans for the Establishment of Artificial Reefs
in the Gulf of Mexico: A Cookbook Procedure

Intr oduc t ion

This report summarizes a cookbook procedure of making decisions as to
whether a population center should attempt to have an artificial reef
established in its waters. All technical arguments and presentations are
deleted.

Step l: Identify the population center.

A given community that considers establishing an artificial reef is the
population center. If fishing waters are shared by another adjacent community,
this neighboring community should also be included in the population center.
Population centers are selected usually on the basis of social and demographic
data.

Step 2: Develop an exclusion map.

An exclusion map should identify areas where artificial reefs may not be
placed. These areas include shipping lanes, offshore ports, biologically
sensitive areas, marine sanctuaries, military areas, and areas of particular
shipping interests. An exclusion map shows areas that are most suitable for
establishing artificial reefs in waters of the particular population center.

Step 3: Clarify the requirements and procedures of obtaining the permit
to establish an artificial reef ~

Early in the process, the population center may clarify t' he requirements
and procedures of obtaining the permit to establish an artificial reef.
This step is intended to make sure that no problems arise from the permit
procedure after the decision is made to establish an artificial reef in the
waters of the population center. This step requires personal interviews or
telephone conversation with those who issue the permit.

Step 4: Obtain the numbers of commercial and recreational fishermen for the
population center.

These numbers are necessary in estimating potential benefits from use of
the artificial reef under consideration. The local fishermen's association,
the U.S. Coast Guard, or a state office that issues fishing licenses may be
able to provide information on these numbers. It is almost impossible to
obtain accurate numbers of commercial and recreational fishermen. Since
these numbers are the basis for the subsequent calculation, it is important
to come up with reasonably accurate numbers. Saltwater divers should be
counted as recreational fishermen.
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Kstimates by fishermen in the Mobile area indicate that there are
approximately 1,874 commerciaL fishermen and 16,680 recreational fishermen
ia the area.

Step 5: Estimate the dollar value of additional fish catch.

The dollar value is the sum of retail prices of different species of fish
that both commercial and recreational fishermen are expected to catch off the
artificial reef under consideration. Opinions of local fishermen and local
marine biologists would be the source of this estimation. Since the fish
catch off an artificial reef may vary with the type of the artificial reef,
it may be necessary to presuppose the type of artificial reef the population
may plan to have established.

Step 6: Obtain the numbers of resident and tourist recreational fishermen
in the population center.

These numbers are necessary to estimate total fishing days of
recreational fishermen in the population center. Rather than undertaking
costly studies, it is suggested that fishing communities use the results of
the 5-year interval national survey on fishing, hunting, and wildlife-associated
recreation.

The 1980 National Survey af Fishing, Hunting, and Wildlife-Associated
Recreation was published in 1982 by the V. S. Department of the Interior
and the U. S. Department of Commerce. The 1985 survey may be made available
in 1987.

The survey indicates the rat ios of res ident recreational f ishermen and
tourist recreational fishermen relative to an area s residence recreational

fishermen. Residence fishermen refer to fishermen who live in the population
center, Resident fishermen refer to residence fishermen who fish in waters
of the population center. If a residence fisherman fishes in areas other
than the population center, the residence fisherman is not a resident fisherman.
Tourist fishermen refer to out-of-town fishermen who came to the population
center for fishing. Since the ratios presented in the survey are different
from one state to another, the method of obtaining resident and tourist
fishermen is presented only for Alabama. We already know the number of
residence recreational fishermen and our assignment is to obtain the number
of resident recreational fishermen and the number of tourist recreational

fishermen on the basis of the number of residence recreational fishermen.
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Po 1 tin Cnt s inAlabm

[PC s residence
recreational fishermen]

[A]

Multiplied by x 0.9622

[Res ident recreat iona 1 f ishermen]Equals

[Bj [Resident recreational f ishermen]

Multiplied by x 0.3000

[Tourist recreational fishermen]Equals

Note that the number of tourist recreational f ishermen may also be
obtained by multiplying the PC s residence recreational f ishermen by 0.2887
 which equals 0.9622 x 0.3000!.

Step 7: Estimate the total annual fishing days of the population center s
recreational fishermen.

[Resident recreational fishermen x 17.5]

[Tourist recreational fishermen x 8.1!]Plus

Equals [Total fishing days of recreational fishermen]

It is interesting to note that estimates by f ishermen who attended the
town meetings indicate that the f ishing days of a typical recreational
fisherman in the Mobile area are 25 days  based on 34 responses! and the
fishing days of a typical out-of � town fisherman is 8.5 days  based on 29
responses! in the Mobile area. These figures exclude those for commercial
fishermen.
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The total annual fishing days of the population center are obtained by
adding the total annual fishing days of the resident recreational fishermen
and the total annual f ishing days of the tourist f ishermen. The total annual
f ishing days of recreational and tourist f ishermen for the northwest Florida
are available in "The Economic Impact and Valuation of Saltwater Recreational
Fisheries in Florida", a 1982 study by Bell, Sorenson, and Leeworthy. The
annual fishing days per resident recreational fisherman are 17.5 days, while
the annual fishing days per tourist recreational fisherman are 8.1 days.
Since no comparable data are available in the national survey, these findings
are applied for Alabama as well as northwest Florida. The estimation of the
total annual fishing days of the population center s  resident and tourist!
recreational fishermen is made as follows:



Step 8: Estimate the total dollar vaLue of recreational fishing.

[ Tot a 1 f ishing days of r ecr eat iona 1 f ishermen]

x $14.73

[Total dollar value of recreational fishing]

Multiplied by

Equa ls

The $14.73 figure is the lowest estimate available in studies that
estimated the dai1y value of recreational fishing. Based on estimates of
fishermen who attended town meetings, however, even this figure may be an
overestimation. RecreationaL f ishermen in the Mobile area were willing to
pay about $92.00  based on 38 responses! for use of artificial reefs for the
entire year.

Step 9: Estimate the value of recreational fishing for the artificial reef
under consideration.

The value of recreational fishing derived in step 8 is based on the
assumption that all fishing days of all recreational fishermen are spent
around the artificial reef. The value, therefore, should be multiplied by
the percentage of fishing days spent on fishing around the artificial reef
relative to total fishing days. The population center must make the best
judgment for the percentage. That is,

[Total dollar value of recreational fishing]

[Percent of fishing around artificial reef]Nuit iplied by

Equa ls [Dollar value of recreational fishing around
artificial reef]

The percent of fishing around artificial reefs is approximately 36 percent
 based on 35 responses! in the Mobile area, according to the questionnaire
survey at town meetings.

Step 10: Estimate the expenditure impact owing to the artificial reef.

The net economic development impact from expenditures by out-of-town
fishermen  and additional local fishermen, if there are any! should be included
in estimating the expenditure impact . Additional expenditures by only those
fishermen who are attracted to the area due to the artificial reef should be

considered. The annual expenditures per fisherman by state of activity are
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To estimate the dollar value of recreational fishing, the total number of
fishing days for recreational fishermen should be multiplied by how much each
day is worth to each fisherman. Unless reliable studies are available for
particular population centers that estimate the value of recreational fishing,
it is suggested that population centers use the guidelines for assigning points
for special recreation, developed by the Corps of Engineers. The unit-day
vaLue for saltwater recreational fishing in 1986 price is $14.73. Total dollar
value of recreational fishing of the population center, therefore, is obtained
as



Ex enditure Im act for Alabama

 A! Estimate additional out-of-town and local fishermen due to
the artificial reef under consideration .

 B! Multiply  A! by $176.71.

Step 11: Estimate the total annual benefit from the artificial reef.

The total annual benefit from the artificial reef under consideration

is obtained by adding the following benefit categories:

 A! the dollar value of additional fish catch from the artificial reef

[Step 5]

 B! the dollar value of recreational fishing for the artificial reef [Step 9]

 C! the expenditure impact of the artificial reef [Step 10].

Step 12: Convert the total annual benefit from the artificial reef to its
present value.

Since total benefit figures are recurring each year, these figures
should be converted to their present values so that benefits can be compared
with costs for the same price level. To simplify the computational procedure,
it is assumed that the discount rate is 10 percent and the life of an
artificial reef is 25 years. The present value of the total annual benefit,
then, is obtained as follows:

[Total annual benefit]

9.077040

[Present value of benefit]

Multiplied by

Equals

Step 13: Estimate the total cost of establishing the artificial reef.

The total cost of establishing an artificial reef consists of
 a! manufacturing or dismantling cost,  b! transportation cost that may
include a liability insurance on shipment of an artificial reef, and the
maintenance cost including an annual liability insurance premium. The
maintenance cost should be discounted to the present value since iL is
recurring annually. Cost estimates are made usually after potential donors
of artificial reefs are identified. The total cost is obtained by adding the
following cost categories:
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available in the 1980 national survey. These expenditure figures are adjusted
to the 1986 price level. To obtain the expenditure impact, outmf-town
 commercial and recreational! fishermen and local  commercial and recreational!
fishermen who are newly attracted to the area due to the artificial reef under
consideration need to be estimated. The procedure is described by state.



 A! Manufacturing or dismantling cost, if this cost is assumed by the
population center.

 B! Transportation cost, unless this is assumed by the donor of the artificial
reef.

 C! Present value of annual maintenance cost, which is Annual maintenance cost
x 9.077040.

Step 14: Identify the sources of external funding and apply for funds ~

The next step is to identify the sources of external funding and apply
for funds needed to establish the artificial reef. Sources include the
Wallop-Breaux fund at the federal level, state and local government, and local
fishermen s groups. The fact that out-of-town fishermen would be attracted to
the area may be presented as a basis for requesting a subsidy from the local
government. Subtract the amount that can be acquired from these sources from
the remaining cost to obtain the net cost of establishing an artificial reef
to the population center. That is,

Total cost obtained in Step 13

Minus External funds

Equals Net cost of establishing an artificial reef

Step 15: Make the decision.

The final decision on whether or not to establish an artificial reef in
a given population center is made by comparing the present value of total
annual benefit obtained in Step 12 with the net cost of establishing the
artificial reef obtained in Step 14. If benefits are greater than costs, the
population center may establish the artificial reef. If benefits are smaller
than costs, the population center may not establish the artificial reef ~
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ABSTRACT

Available information concerning biological parameters that affect

the success of an artificial reef was collected and reviewed. Sites off

Alabama were identif ied as biologically optimal potential artif icial reef

sites. Shallow water and deepwater sites were selected and the

advantages and disadvantages of each potential site were discussed.

Biological parameters identif ied as important in artif icial reef siting
include substrate, benthic productivity, oceanographic and water quality

conditions, reef structure, and the biology of target species. Shallow

water sites were identified to be best suited for low-relief structures

that would attract primarily demersal coastal species. Deepwater

structures were identified to be best suited for high-profile structures

that would attract pelagic as well as demersal species' There is a lack

of information concex'ning the biological parameters important to

artificial reef siting. Monitoring of all new artificial reefs is

strongly recommended as a source of additional information to optimize
futuxe artificial reefs- Govexnment policy makers should investigate the
possibility of using artificial reefs as a form of mitigation or fine

payment.
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EXEC VT IVK SU%4ARY

Available information concerning the biology of artificial reefs

and potential artificial reef habitats off Alabama was collected and
reviewed. Numerous parameters were identified to be biologically

important to the success of an artificial reef, including the

productivity of the existing biota at a «eef site, substrate type,

oceanographic and water quality parameters, shape and profile of the
structure, and the life history of target species Although other

parameters such as seasonality and reef size, structure, texture, and
complexity are biologically important, they are probably less important

to the success of an artificial reef than the previously described

parameters'

Shallow water and deepwater sites were selected on the continental

shelf off Alabama. The shallow water sites are probably best suited for

relatively low-relief structures such as concrete rubble or Liberty

Ships- Due to their relative d.istance from shore, it is expected that
the reefs would attract a significant number of estuarine-dependent

species such as seatrouts, croakers, and drums. All of the species are
commercially and recreationally important- Due to the relative closeness

of the shallow water reef site off Florida to the edge of the continental

shelf, it is likely that some of the more deepwater species such as

snappers and groupers will also occupy the reef ~

The deepwater sites are well suited for both high-relief and

low-relief structures. High-relief structures offer potential habitat

for a significantly larger number of species than low-relief structures'
It is likely that many coastal and oceanic pelagic species will be
attracted to a high-profile artificial reef that offers some type of
midwater structure. Species such as mackerels, cobia, bluefish, tunas,
and billfishes which are recreationally and/or commercially important are

likely to be attracted to such a structure. The lower portion of the
structure would be similiar to a low-relief type artificial reef and

would probably attract demersal fishes. Species such as snappers>
groupers, and sea basses which are commercially and recreationally
important would likely be attracted to the reef due to its location in
deep water and close proximity to the shelf edge.

Researchers are just beginning to investigate the biological
factors that are important to consider when siting and constructing an
artificial reef. It is recommended that site-specific data for numerous
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parameters such as substrate type and existing biota be investigated

befoxe final placement of an artificial reef. General information

concerning the life histories of many commercially and recreationally

important species is lacking and would be useful for artificial reef

siting. Nonitoring of biological and physical parameters should be

conducted on any new artificial reef structure whenever possible.

Information concerning the biological parameters that affect

artificial reefs is limited. Nost of the data collected have been the

result of funding from local, State, and Federal govexnments and from

private industries that have economic interests in artificial reefs.

Future funding for artificial reef research and aenitoring will probably

continue to originate pximarily from these same groups. Mditional

potential funding may originate by using artificial reefs in mitigation

or by committing the payment of fines to artificial reef endeavors.
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1 ' 0 INTRODUCTION

The use of artif icial reefs as a habitat enhancement tool to

expand recreational and commercial fishing opportunities has gained

tremendous popularity during recent years ~ Many artif icial reefs have
been implemented by well intentioned and highly motivated persons wha,
unfortunately, constructed and sited their reefs with little or no

scientif ic data  Bohnsack and Sutherland, 1985! ~ Political

persuasions, costs, available materials, and waste disposal have often
been the major considerations for constructing and siting artificial
reefs. Subsequently, numerous artificial reef efforts have been total

failures resulting in a loss of money, labor, and occasionally already

existing habitats  Stevens, 1963; Mathews, 1981!. While the

aforementioned considerations may continue to play a significant role

in the construction and siting of artificial reefs, additional data

 i.e., biological, operational, sacial, economical, and legal! and

comprehensive plans are clearly necessary to fully profit from the

many potential benefits offered by successful artificial reefs.

Biological considerations are of major importance for

constructing and siting artificial reefs. Many parameters such as

water depth and quality, reef prafile and size, reef complexity, and

spatial arrangement and orientation are important for optimizing the
biological success of artificial reefs' All of these parameters must

be considered along with specific habitat and environmental

requirements of desired target species. Additionally, artificial
reefs should be constructed and sited with fishery management goals

and regulations in mind-

The purpose of this report is to review and evaluate the

existing literature and data base concerning the biological parameters
to be considered when constructing and siting artificial reefs' Using

this existing information, biologically optimum locatians will be
selected for siting artificial reefs off Alabama.

It should be pointed out that this is ane aspect of a

multidisciplinary effort to select sites- Therefore, while
operational, social, economic, and legal canstraints influence
successful artificial reef development, no attempt was made  except in

a very general way! to incorporate these other issues inta the present
analysis. Hence, potential sites are recommended primarily on the
basis af biological factors' Biological, operational, social,
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economic, and legal constraints must be evaluated in concert before

final selections are made.
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2 0 METHODS

The primary tasks conducted to achieve the objectives of this

project involved collection and review of existing literature and data

concerning the biological factors involved in constructing and siting

artificial reefs' Data collectio~ was accomplished by several different

methods including: �! computerized literature search and review;

�! review of in-house literature; �! personal communications with

researchers and persons involved with artificial reef projects; �! input

from the Advisory Group--a group of artificial reef knowledgeable persons

selected to review and advise on the direction and nature of the project

and products; �! acquisition of information and advice compiled by

persons at the Sport Fishing Institute's  SFI's! Artificial Reef

Development Center; and �! acquisition of information available from

various State and Federal agencies.

A computerized literature search of numerous data bases from the

DIALOG Information Retrieval Service was conducted using the key words

"artificial reef. " The search was conducted at Mississippi State

University by Drs- Arthur Cosby and Bill Howard. Table 2. 1 presents a

list of data bases searched and the number of citations identified in

each' A hard copy print-out of the citations was obtained and reviewed

for pertinent literature. Copies of all pertinent literature were

obtained and reviewed to identify additional information. An attempt was

made to collect all pertinent information identified from the computer

search and literature review.

Many in-house documents, including a significant amount of gray

literature, were reviewed for pertinent information and additional

references. Continental Shelf Associates, Inc. has a continuously

expanding file concerning artificial reefs which provided a significant
amount of information relevant to this study.

A number of persons at various universities, organizations, and

private companies having experience with the construction and siting of
artificial reefs were contaCted for information. This information often

assisted in identifying potential problems and solutions associated with

implementing an artificial reef ~

Numerous members of the Advisory Group provided valuable

suggestions concerning literature and information sources to review and
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TABLE 2. 1. SUhQhARY OF THE COMPUTER LITERATURE SEARCH OF VARIOUS DATA
BASES FRY THE DIALOG INFOPPlATION RETRIEVAL SERVICE USING
THE KEY WORDS "ARTIFICIAL REEF. "

Data Bases Searched Years Citations

1964-85 80NTIS

Dissertation Abstracts 1861 - Jan 1985

1963-84

1982-84

Sociological Abstracts

33PTS Defense markets and

Technology

1973 � Sep 1984

S ep 1984

Conf erence Papers Index

Federal Research in

Progress

 unabridgedj Sep 1984Federal Research in

Progress

1981-85

1977-80

31BIOSIS Previews

BIOSIS Previews

1969-76

1970 � Nov 1984

17BIOSIS Previews

20COMPENDEX

148Oceanic Abstracts

47ENV I ROLINE

178

28

Total 622

659

Aquatic Science Abstracts

Environmental Bibliography

Aquaculture

Water Resources Abstracts

1964 - Oct 1984

1970 � Nov 1984

1978 - Sep 1984

1974 � Oct 'l984

1970 � Jan 1984

1968 � Nov 1984



of f ered the results of personal investigations. These individuals were

also helpf ul by providing the views of var ious interest groups with whom

they are assoc iated.

The SFI in Washington, D.C. provided numerous publications

concerning the design and siting of an artif icial reef and exclusion maps

for the specif ic areas of this study. Individuals at the SFI also helped

by providing information that was requested for the study.

Individuals at various State and Federal agencies provided

literature and/or information upon request. Many individuals associated

with previous or ongoing artificial reef projects were most helpful in

making recommendations for this project.

All of the compiled information was reviewed and a report

synthesized in an attempt to identify the biologically optimum artificial

reef sites off Alabama.
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3 ~ 0 LITERATURE REVIEW

The existing literature concerning biological parameters involved

in siting a successful artificial reef can be classified into two general

categories: �! descriptive studies that provide biological and

ecological observations made on artif icial reefs; and �! experimental

studies designed to test and identify factors controlling recruitment,

succession, f ish attracting properties, and productivity of artif icial

reefs. Very few of these studies were conducted off Alabama, however<

much of the information is useful and can be applied to these specific

study areas.

Bohnsack and Sutherland �985! examined the artificial reef

literature available through 1983. The report reviews the biology and

ecology of artificial reefs and makes recommendations for future studies

based on data gaps identified. from the literature. The following

discussions concerning the biological factors affecting artificial reef
siting include summaries of information presented by Bohnsack and

Sutherland �985! and incorporate pertinent information made available

after 1983.

Studies have shown that fishes use artificial reefs for feeding

areas, shelter, spawning, orientation, and development  Klima and

Wickham, 1971' Parker et al., 1979; Stone et al., 1979; Xakimoto, 1982! ~

The parameters that attract fishes to artificial reefs have been

extensively studied, but are not well understood. Studies attempting to

determine the relative role of each parameter in attracting fishes to

artificial reefs have been inconclusive and sometimes contradictory

 Shinn, 1974; Russell, 1975; Prince and Gotshell, 1976; Prince et al-,

1979; Hueckel and Slayton, 1982; Bohnsack and Sutherland, 1985!.

Although further research may prove otherwise, it seems that the

parameters that are important in attracting fishes to artificial reefs

are species-specific, and for most species, there is a combination of

parameters which attract fishes to artificial reefs.

Studies have shown that several factors are biologically important

for attracting fishes to artificial reefs and can be controlled to

optimize the success of an artificial reef ~ These factors include

substrate, oceanographic conditions, water quality parameters,

productivity of surrounding water and substrate, proximity to other

reefs/live-bottom areas, and vertical profile and relief' Although each
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of these factors should be considered with respect to the desired target

species, very few data are available concerning how these factors

influence the recruitment of a particular species to an artificial reef ~

The substrate on which an artificial reef is planned is critical

to the success of a reef ~ Whenever possible> it is good practice to

place a reef on a bottom where there is known to be underlying rock or

hard pan. This will prevent the reef material from sinking into the

substrate, and current action around the reef may scour the bottom and

make additional reef habitat by exposing the rock  Mathews, 1981!. Firm

sand or sand/shell bottoms are the best substrate types to support a reef
 Mathews, 1981!. Substrate types that should be avoided are soft

sediments, primarily comprised of clay or silt particles.

Oceanographic conditions should be considered when siting an
artificial reef. Areas of upwelling, downwelling, ascending currents,

and vortex currents have been suggested as good locations for artificial

reef sites  Nakamura, 1982! ~ Artificial reefs should be placed along the

front line of internal waves and perpendicular to prevailing currents.

Areas with strong tidal currents should be avoided  Mathews, 1981!.

Water quality parameters such as temperature, turbidity, and
anthropogenic pollutants should be considered when siting an artificial
reef  Hueckel and Buckley, 1982; SanderS et al., 1985!. Tolerances of

desired target species to these parameters should be determined before

siting an artificial reef. By comparing the water quality of areas with
existing desirable fish populations to potential artificial reef sites,
one can gain insight into the suitability of a potential site for

colonization by desired species. A potential artificial reef site should

be free from pollutants that may be biomagnified and potentially cause

serious health problems for persons that eat the catch from the area.

Productivity of the water and benthic environments surrounding an
artificial reef will affect artificial reef success  Randall, 1963;

Russell, 1975; Hirose et al ~ , 1977; Prince et al ~ , 1979; Hueckel and

Buckley, 1982; Steimle and Ogren, 1982! ~ Considerable work is needed to

fully understand the trophic pathways of artificial reef communities and
the importance of productivity to the success of an artificial reef.

The effect of distance of an artificial reef site from a natural

live-bottom area on the relative success of the artificial reef has been

studied by numerous investigators- The results of these studies are
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sometimes contradictory. Fast and Pagan �974! observed that when an

artificial reef was placed near a natural reef, fishes moved from the

natural reef to the artificial reef, but not conversely. More recently,
Matthews �985! found that adult and subadult fishes moved from natural

to artificial reefs up to a distance of 1.6 km. The author suggested
that artificial reefs may increase fishing pressure that may be
detrimental to the local fish population. Other investigators  Dewees
and Gotshell, 1974' Stone et al., 1979! reported that artif icial reefs in

the immediate vicinity of live-bottom areas did not affect the fish

community on the natural reef. Yoshimuda and Masuzawa �982! suggested
that artificial reefs should be placed at least 600 m �,970 ft! from

natural reefs so that each reef would not influence the other.

Generally, it has been concluded that artificial reefs should be sited on

barren sand bottoms where no existing live-bottom communities exist

 Mathews, 1981; USDC, NMFS, 1985!. It is better to add an additional

productive habitat where one does not exist, rather than to make small

improvements to an already productive live-bottom area.

Vertical profile and amount of relief offered by an artificial

reef should be considered with respect to the target species' Study

results concerning these factors are conflicting  Miyazaki and Sawada,

1978; Mottet, 1982; Grove and Sonu, 1983!. Generally, it has been found
that tall artificial reefs forming midwater structures are best for

attracting migratory pelagic species  i.e., mackerels, bluefish, and

tunas! ~ Low-relief structures with more horizontal structure on the

seafloor are most suited for attracting demersal fishes  i.e-, snappers,
groupers, and sea basses!  Klima and wickham, 1971; Matsumoto et al.,

1981; Grove and Sonu, 1983!. Other studies have shown that the shape of
the reef may be more important than the height  Nakamura, 1982; Grove and

Sonu, 1983!. An artificial reef will best attract fishes if the sides

are nearly vertical to increase turbulence and produce stagnation zones

and lee waves.

Another biological factor that may affect artificial reef success

may be the seasonality of spawning of target species. Many studies

concerning the recruitment and succession of fishes on new artificial

reefs indicate that juvenile fishes are often the first to inhabit an

artificial reef and are often present in large numbers  Randall, 1963'

Russell et al., 1974; Stone et al., 1979; Gascon and Miller, 1981; Walsh,

1985!. Although there is little information to show that juveniles

associated with artificial reefs survive and grow to adults, it seems

that an artificial reef provides additional habitat for juvenile fishes

663



that may not normally survive. Placement of an artificial reef during

the peak influx of juveniles of target species may signif icantly increase

the number of juveniles that develop and mature  Carter et al., 1985!.

Considerably more research is needed to correlate the juveniles of a

species settling on an artificial reef with peaks in spawning and larval

availability.

The success of artificial reefs relative to natural reefs has been

studied by numerous investigators  Randall, 1963; Buchanan, 1973, 1974;

Russell, 1975; Molles, 1978; Smith et al., 1979; Gascon and Miller,

1981; Burchmore et al ~ , 1985; Jessee et al ~ , 1985!. Generally, it has

been found that the community structure of fishes colonizing an

artificial reef is similar to the fish communities occupying nearby

natural reefs. Although there are some conflicting reports, it seems

that fish abundances on artificial reefs generally exceed those of nearby

natural reefs. This is probably due to the greater complexity of

artificial reefs compared to natural reefs, however, many factors are not

well understood.

Whether artificial reefs actually increase fish productivity or

simply aggregate existing individuals is not known  Mottet, 1982;

Kuwatani, 1982; Grove and Sonu, 1983! ~ Some investigators concluded that

artificial reefs increase fish availability but not net productivity,

while others suggest that artificial reefs allow secondary biomass

production through increased survival and growth of new individuals due

to the shelter and food resources provided by the reef  Manges, 1960;

Beguery, 1974; Bohnsack and Sutherland, 1985!. Considerable research is
necessary before the productivity of fishes on artificial reefs is

understood.

A review of existing information concerning artificial reefs has

indicated that considerably more research is necessary to better

understand the biological parameters that affect artificial reefs'

Additionally, very little information is available from studies conducted

offshore Alabama.
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4. 0 ARTIFICIAL REEF SITE SELECTIOH

4 e 1 ALABAMA

4. 1 ~ 1 Characterization of Potential Artif icial Reef Environments

The coastline of Alabama has approximately 42 mi �3 km! of

barrier islands box'dered on the north by Mobile Bay, Mississippi Sound,

and Perdido Bay, and on the south by the Gulf of Mexico. Similax to

coastal Mississippi, the estuaries provide food, shelter, and nursery and

spawning areas for many commercially and recreationally important

species. Inlets and passes in the barrier islands provide an important

link between the estuarine and oceanic habitats. As previously discussed

for Mississippi, only the area seaward of the barrier islands will be

considered as potential artificial reef sites-

The coastal waters off Alabama ax'e very similar to the coastal

waters off Mississippi. Salinity and temperature of the nearshore waters

overlying the continental shelf are seasonally variable  TerEco

Corporation, 1979!- During spring, large quantities of freshwater flow

into the coastal waters, reducing the salinity to approximately 20 ppt in

nearshore surface waters. During spring, steep salinity gradients often

occur nearshore and offshore coastal waters still approximate salinities

of 35 ppt. During winter, salinities are less affected by freshwater

influx and coastal waters off Alabama generally have a salinity ranging

from 30 to 36 ppt  TerEco Corporation, 1979! ~ Bottom salinities are less

affected by the seasonal influx of freshwater.

Water temperatures generally range fx'om approximately 54 to 864F

�2 to 304C!  Franks et al., 1972!. Seasonal fluctuations are observed,

as expected, with sux'face water temperatures approximating air

temperatures and bottom waters remaining relatively stable. Both

salinity and temperature are drastically affected when the Loop Current

impinges onto the shelf  TerEco Corporation, 1979!.

Water circulation on the continental shelf off Alabama is probably

contx'oiled by the same parameters that control the circulation along the

entire north-central Gulf coast  TerEco Corporation, 1979!. Generally,

currents and circulation are controlled by prevailing winds, however,

other factors such as the Loop Current, tides, and freshwater discharges

can affect circulation on the shelf  see Section 4. 1!
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Sediments on the continental shelf off Alabama are primarily sand

 SUSIO, 1977; TerEco Corporation, 1979!, so the entire shelf is pxobably

suitable for an artificial reef site. Figure 4.1 shows the sediments

occurring off Alabama. The substrate of the outer edge of the shelf and

slope in water depths over 200 ft �1 m! becomes finer, comprised ustly
of silt and clay and is probably less suited for an artificial reef site.

As a rule, sediments become sandier and coarser the farther to the east,

away from the Mississippi River Delta  TerEco Corporation, 1979! .

Benthic communities on the continental shelf of f Alabama have been

CharaCterized and SummariZed in SeVeral StudieS  Defenbaugh, 1976; SUSIO,

1977; TerEco Corporation, 1979!. The benthos in water depths outside the

barrier islands to approximately 72 ft �2 m! is characterized as the

Inner Shelf Assemblage- This assemblage occurs in both fine and coarse
bottom habitats ~ Table 4.1 presents a list of species characteristic of

the Inner Shelf Assemblage. From 72 to 240 ft �2 to 73 m!, the benthos

is described as the Intermediate Shelf Assemblage and inhabits both f ine

and coarse bottom sediments. Table 4.2 presents a list of species

characteristic of the Intermediate Shelf Assemblage. Benthos

characteristic of natural and artificial hard substrates off Alabama are

presented in Table 4.3 ~

The fishes occurring off Alabama are similar to those occurring

off coastal Mississippi. Fishes off Alabama are primarily temperate

species with occurxences of tropical species generally in deeper waters.

Numerous species occur primarily in particular habitats or bottom types.

Sciaenids  croakers, seatrouts, and. drums! and sparids are the

numerically dominant species occurring in shallow mud bottom areas' Many

of these species are estuarine dependent euryhaline species that occur in

estuarine and relatively shallow offshore waters during some stage of

their lives. Offshore in deeper water, serranids  groupers! and

lutjanids  snappers! predominate, typically in association with natural
or man-made irregular bottoms' Often associated with these deeper

offshore reef areas are numerous tropical species such as damselfishes

and buttexflyfishes. In addition to these resident demersal fishes,

numerous coastal pelagic and oceanic species occur on the continental

shelf seasonally. These species include mackerels, cobia, bluefish,

tunas, and other billfishes that typically occur in waters overlying the
middle and outer shelves and comprise an important part of the

recreational and commercial fisheries-
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Gastropoda

Architectonica nobilis Common sundial
Pear whelk

Sharp-knobbed nassa
Variable dwarf olive

Scotch bonnet
Sand-collar snail

Common Atlantic auger

Nassarius acutus

Olivella mutica

Terebra dislocata

Pelecypoda

Abra aeeuoris
Abra lioica

Anadara brasiliana

Atrina serrata

Corbula swiftiana

Saw-toothed sea pen
Swift's basket shell

Great heart cockle

Disk shell

Po inted nut clam

Dinocardim robustum

Dosinia discus

Nuculana acuta

Echinodermata

Starfish
Brittle star

Sea urchin

Luidia clathrata

Nellita uin uies erforata
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Gastropoda

~Bua con contrarium
Conus austini

Lightning whelk
Austin's cone

Atlantic distorsio

Banded tulip
Giant eastern murex

Florida fighting conch
Tun

Distorsio clathrata

Fasciolaria lilium

Murex fulvescens
Strombus alatus

Tonne ~alee

Pelecypoda

Amus ium ~~~raceum Paper scallop
Calico scallop

Tellin
Eastern crenulate tellin

Tellina nitens

Telling s uamifera

Echinodermata

Starfish

Starfish

Starfish
Starfish

Echinaster modestus

Luidia alternata
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TABLE 4.3a BENTHIC SPECIES CHARACTERISTIC OF NATURAL AND ARTIFICIAL
HARD SUBSTRATES  FROl4: TERECO CORPORATION, 1979!.

Porifera

Leucosolenia sp. Sponge

Cnidaria

C~ltia ~fra ilia
Oh*1 ia ~halina

Spa

Ectoprocta

Cr is ia spp. Bryozoan

Bryozoanspp

Crus tacea

Balanus venustus

Nithrax sp.

Gastropoda

Dove shell

Florida rock shell
An ach is ion tha

Thais floridana

Pelecypoda

Jingle shell
Calico scallop

anomia ~imilex
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Balanus calidus

C lla ~uilihra
Er icthonius brasiliensis

Hydroid
Hydroid
Sea anemone

Acorn barnacle

Acorn barnacle

Skeleton shrimp
Sand hopper
Spider crab



Many fishes also spawn and utilize the continental shelf waters as
nursery areas' TerEco Corporation �979! presented a list of

commercially and recreationally important species in the north-central
Gulf of Mexico and their respective spawning and nursery areas. Much of
this information is based on studies conducted in other areas, however,
the data are probably pertinent to the Alabama coastal area. Table 4 ' 4
presents a list of important species and their respective spawning areas
and seasons.

4. F 2 Identification of Sites Selected for Artificial Reef Placement off
Alabama

Two sites have been selected for potential artificial reef
placement off Alabama, one in shallow water and one in deep water.
Figure 4.2 shows the location of the potential artificial reef sites
selected of f Alabama. Each site has distinct advantages and
disadvantages that were taken into account before the sites were
selected.

The shallow water site is in approximately 80 to 100 ft �4 to
30 m! of water southeast of the main fairway into Mobile Bay. The site
is 12 rni �9 km! from the nearest. barrier island and 20 mi �2 km! from
the entrance to Mobile Bay. Coordinates of the center of the site are
approximately 29o58'N Lat and 87 40'W Long. The site is near an area
where numerous fish havens have been placed by the Alabama Department of
Natural Resources. It is recommended that the reef be placed away from
any existing reefs [at least 1,969 ft �00 m!]. Probably a Low-relief
structure is most suited to the site due to the relativeLy shallow water
depths. The substrate present should be sand; however, it. is suggested
that site-specific substrate sampling be conducted before the final
placement of the reef is made. The location should be suitable for

numerous estuarine-dependent species  e.g., sciaenids! and also for other

connnercially and recreationally important species  e-g., lutjanids!-
Information obtained during meetings with local fishermen in Alabama
indicated that those are both commercially and recreationally valued
species- The productivity of the surrounding bottom with respect ta
potential food sources should also be investigated before final placement
of the reef. Due to the number of existing and successful artificial
reefs in the general vicinity, it is likely that the conditions are

acceptable for a successful reef; however, a site-specific survey is
recommended before the reef is placed on location.
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TABLE 4e 4 ~ SPAWHING AREAS AND SEASONS OF COMMERCIALLY AND
RECREATIONALLY IMPORTANT SPECIES IN THE NORTHMENTRAL GULF

OF MEXICO  ADAPTED FROM: TERECO CORPORATION, 1979 ! ~

Spec ies Season

spring
spring

spring

summer

spring
summer

spring
fall

spring
winter/spring
summer/spring

summer

summer
summer

spring
winter

spring

spring
spring

spring/winter
summer

summer

summer

fall
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S ecies which breed in inlets and nearb waters:

C~noscion nebulosus. Spotted seatrout
~Po onians cromis, Black drum
~Sciaeno s ocellata. Red drum

S ecies which breed on the inner continental shelf:

Balistes ~ca riscusGr,ay triggsrf ish

E~lo s saurus. Ladyfish

Haemulon plumier i, White grunt
~La odon rhombiodes, Pinfish
Leiostomus xanthurus, Spot

~Lut anus Sriseus, Gray snapper
Nenticirrhus americanus, Southern kingf ish
Menticirrhus littoralis, Gulf kingfish
Menticirrhus saxatilis, Northern kingf ish

~Pa ruS ~ai~uSP Red pOrgy
~Pe rilus burti, Gulf butterfish
~pe rilus peru, Harvestfish
Sardinella anchovia, Spanish sardine
Scomberomorus cavalla, King mackerel
Scomberomorus maculatus, Spanish mackerel

S ecies which breed on the outer continental shelf:

Aux is thazard, Fr igate mackerel
Brevoortia patronus, Gulf menhaden
Caranr ~cr sos Blue ,runner
Cor haena ~hi urus, Dolphin

Etrumeus ter es, Round herr ing
~Euth nnus alletteratus, Little tunny

Ratswonus ~elamis, Skipjack tuna
Leiostomus xanthurus, Spot

spring
summer

winter

winter

summer

summer/spring
summer/spring
summer/spring

spring
winter
summer



Species Season

673

TABLE 4 e 4 ~  COHTINUED ! ~

~mu il ~ce halus. Striped mullet
~Mu il curema, White mullet
~pe rilus burti, Gulf butterfish
~pe rilus ~aru H,arvestfish
Pomatomus saltatrix, Bluefish

Scomber ~aosicus, Chub mackerel
Scomberomorus cavalla, King mackerel

Trachinotus carolinus, Florida pompano
Trachinotus falcatus, Permit

~XL hiss gladius, Swordfish

winter

winter

winter/spring
summer/spring

summer/spring
spring/winter

summer
summer

spr in g/summer
winter/summer/

spring
spring/summer
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The deepwater location is in approximately 150 to 250 ft �6 m to

76 m! of water approximately 43 mi  80 km! south-southeast of the main

entrance to Mobile Bay  Figure 4.2! ~ Coordinates of the center of the

site are approximately 29o33'N Lat and 87 38'w Long. This site is well

suited for the placement of an artificial reef that has a significant

amount of vertical relief, such as an offshore petroleum platform. The

substrate is reported as sand; however, a site-specific survey is

recommended before reef placement' The site is located on the outer edge

of the continental shelf off Florida bordering the De Soto Canyon-

Placing an artificial reef with a significant amount of vertical relief

offshore in deep ~ater has several advantages' The nature of a structure

providing both bottom structure and complexity provides habitat for the

commercially and recreationally important species that are known to occur

around irregular bottom  e.g., lutjanids and serranids!. Secondly, the

mid-water structure will serve as an attractant to large pelagic species

such as tunas and billfishes. Local fishermen indicated that they will

bottom fish for demersal species as well as troll for larger pelagic

species when travelling this distance offshore- The specific site was

selected at the shallow  landward! side of a relatively steep topographic

slope where upwelling may occur. Large oceanic species sought by both

commercial and recreational fishermen often occur in areas of upwelled

waters. Pristas �981!, in a survey of big game fishing in the northern

Gulf of Mexico, found this area had a relatively high number of

billfishes raised during 1981- Placing an artificial reef structure

nearby that offers mid-water structure is likely to make this area nore

attractive to large pelagic species as well as to demersal species'

Caution must be taken if a reef were to be sited along this shelf

edge habitat to ensure that the reef was not placed on an existing

hard-bottom area. Numerous rock outcroppings exists along the shelf edge

and the specific site selected should be checked to ensure that the

location is free from existing live bottom or outcroppings ~
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5. 0 DISCUSSIONS AND CONCLUSIONS

5. 1 FUTURE BIOLOGICAL CONSIDERATIONS

The coastal waters overlying the continental shelf off Alabama

provide habitat for important commercial and recreational fishery
resources' Proper implementation of artificial reef programs could

greatly enhance the fishery xesources available to all three States'

Biological data were reviewed prior to selecting the potential

artificial x'eef sites. Very l,ittle site-specitic information was

available. It is recommended that further biological and environmental

parameters be investigated at each site prior to the final placement of
an artificial reef.

Following the review of the literature concerning the biological

parameters that affect artificial reefs, it became apparent that there is
a general lack of data concerning many of these parameters as related to

specific species and geographic areas. Biological monitoring is strongly

recommended before and after the placement of any artificial reef

structure. Monitoring should include measurements and observations

including substrate type, productivity, oceanographic and water quality

conditions, species present, their life histories, and their utilization
of the reef. Collection of this information will increase the relative

cost. of an artificial reef program, however, the increase in knowledge

can significantly contribute to increasing the successfulness of future

artificial reef programs.

Following the regional meetings with local fishermen it became

apparent that most recreational fishermen will fish for nearly any
specieS that they think it will be possible to catch. Although a

majority px'efer to fish fox' species that are edible, most recreational
fishermen set off on a fishing trip planning to catch whatever they can-

Few have species that they do not want to catchy Due to the non-specific
target species it is probably difficult to build an artificial reef that
will not benefit the recreational fishermen in som manner- Commercial

fishermen are limited to seeking species that have some marketable

quality and are therefore more difficult to please when constructing an
artificial reef. These factors must be considered when designing an

artifical reef from a biological perspective.

676



5 ~ 2 FUTURE ARTIFICIAL REEF PROGRAMS

Artif icial reefs provide an innovative way to increase the

potential catch of both recreational and commercial fishermen. Although
the placement of artificial reef structures to increase habitat in the
marine environment is not a new idea, research concerning the factors

that can optimize the beneficial effects of artificial reefs has been
limited. Signif icantly mere data are necessary to realize the full
potential and effects af artificial reefs

Commercial and recreational fishermen benefit rust from the

placement of successful artif icial reefs. Unfortunately, f ishermen
generally do not have significant amounts of capital to invest in
artificial reef placement and research. As a result, although numerous
artificial reefs have been placed by small localized fishing groups or

interests, most of the data that exist concerning the parameters involved
in creating a successful artificial reef have been collected by either
local, State, or Federal governments or private industry, generally with
some commercial interests in the project. It seems that this trend will

continue in the future.

The largest sector of private industry with perhaps the rust at
stake economically is the oil and gas industry because of the problem of
removing obsolete offshore petroleum platforms' Legal and economic
considerations will probably be foremost in determining the future of
artificial reefs, especially artificial reefs from offshore petroleum
platforms. The oil and gas industry has been examining these problems
and working closely with the Federal Government to determine the rrost
mutually beneficial solutions. The Federal Government is developing a
National Artificial Reef Plan to provide reef construction and placement
guidelines and is continuing to fund research concerning various aspects
of artificial reefs' Many of the existing platforms provide valuable
fishery habitats and removal may have detrimental effects on fisheries
and fishermen; however, maintenance and liability problems must be solved
before any platforms are left in place. Several oil companies have
already taken the lead by dismantling, transporting, and placing obsolete
petroleum platforms as artificial reefs offshore Alabama and Florida.
Very little monitoring has been conducted to determine the successfulness
of these artificial reefs to optimize the success of future endeavors.
Monitoring should be conducted in the future when additional offshore
petroleum platforms are placed as artificial reefs.
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One suggested method for promoting artif icial reef endeavors is to

develop regulatory policies whereby artificial reefs can be used as a

form of mitigation or perhaps fine payment. Mitigation is a relatively

new concept  e. g., see Soileau et al., 1985; Alevras and Edwards, 1985;

Duffy, 1985! that could be used for developing artificial reef projects

by industry involved in development of environmentally sensitive areas.

Artificial reef programs could serve as mitigation measures to:   1! avoid

or minimize impacts on organisms and habitats; or �! compensate for

unavoidable losses of those resources. Perhaps companies that have

committed some type of environmental damage could be required to fund

artificial reef projects in place of fine payments' These types of

programs are potential suggestions that would provide more artificial

reefs and data pertinent to artificial reefs, however, legal changes

would be necessary to implement such actions, Government policy makers

should investigate the feasibility of such policies.

signif icant amount of information is still needed to optimize

artif icial reefs. Artif icial reef decisionmakers should adopt

comprehensive plans for artif icial reef development and data acquisition

in the future. With proper planning and data, artificial reefs could

provide a useful tool for government, private industry, fishermen, and

fishery managers.
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ABSTRACT

Operational factors that influence the siting of artificial reefs

include environmental conditions at the site, availability and

suitability of different reef materials, transportation and logistics

requireme~ts, deployment techniques, optimum reef design, and marking

requirements. Concrete blocks and rubble, steel ships and barges,

obsolete petroleum platforms, and Japanese-designed structures are the

most suitable materials for artificial reefs-

Alabama has estab].ished an artificial reef zone. Current reef

development is concentrated primarily in a depth zone from approximately

60 to 100 ft �8 to 30 m! ~ The creation of new reefs or the expansion of

existing sites into reef complexes is recommended in this area. Two

nearshore areas to provide access for small boat fisermen and diver' s

exiting from Dauphin Is].and and Perdido Bay are recommended as potential

sites. Establishment of reefs in waters deeper than 100 ft �0 m! is

also recommended' Obsolete, high-profile ships and oil and gas platforms

should be used at the deep sites.

The shelf drops off rapidly offshore from Pensacola, Florida.

Deep water and firm SubStrateS make muCh Of the area Suitable for reef

development. An area of deep water near shore and with a sandy bottom is

suggested for reef siting. Japanese-designed structures and obsolete

ships, barges, and petroleum platforms are suitable materials for

deployment in the area.

Technology exists for the transport of reef materials to the

selected sites. Barges, heavy equipment, or flotation devices will be

needed, depending on the material being used. Reef construction should

incorporate a high degree of complexity into the reef structure. Reefs

with ].ess than 85 ft �6 m! minimum clearance wil]. probably need a.

lighted buoy to mark the location.
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EXECUTIVE SUMMARY

This study was initiated as part of a multidisciplinary effort to

identify potential artificial reef sites off Alabama on the basis of

legal, social, economic, biological, and operational issues. This report

designates sites on the basis of operational constraints'

Operational factors that influence reef siting include

environmental conditions at the site, availability and suitability of

different reef materials, transportation and logistics requirements,

deployment techniques, optimum reef design, and marking requirements. A

computerized literature search was undertaken to identify the available

literature on these topics.

Numerous types of materials have been used in the past to

construct artificial reefs. Based on availability and durability,

concrete blocks and rubble, steel ships and barges, obsolete petroleum

platforms, and Japanese-designed structures are the most suitable

materials for reef construction. Blocks created from fly ash generated

by power plants that burn coal may also have applications for artificial

reef use. Although tires have been uSed extenSively in the past, their

tendency to drift or break apart makes their use questionable.

Environmental conditions that affect the success of artificial

reefs include waves and currents, depth, substrate type, and topography.

Areas subject to high-energy waves and currents should be avoided because

these conditions limit the life-span of a reef. Depth is important for

maintaining minimal navigational clearance, attracting the target fish

species, and minimizing the effects of storms on reefs. Firm sand

substrates are preferred to minimize the loss of a reef due to sinking or

siltation. Topographies that are favorable for artificial reefs include

flat and featureless bottom regions, near the shoreward edges of valleys

or depressions, or areas on either side of ridges.

Alabama has an artificial reef program. Most existing reefs are
located in a narrow band at water depths between 60 ta 100 ft �8 to

31 m] ~ Offshore sediments are primarily sand, providing a large area of

suitable substrate. Proposed new reef sites are in an existing nearshore

zone to provide greater opportunities for small boat fishermen and a

deepwater zone that extends out from the 100-ft depth contours A need is

also indicated for expansion of existing reefs or creation of new reefs
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within the 60-100 ft zone. Shallow depths in the nearshore zone

necessitate construction of low-profile reefs ~ A combination of low and

high profile materials are recommended for use in the deeper zones.

Transportatian of recommended reef materials, including obsolete
petroleum platforms, ta a site is technically feasible. Barges and heavy
equipment or flotation equipment for towing ta a site will be required.
Little information is available in the literature on deployment methods,

however, it is important to anchor an off!oading vessel to minimize
spreading and to optimize placement of reef materials.

Reef size, complexity, spatial arrangement, location, orientation,
and height are important factors to consider for a successful artificial
reef. Optimum reef area ranges from 200 to 2,500 m  cross section! ar2

2,500 ta 130,000 m  bulk volume!. Reefs should consist of a
hierarchical arrangement that includes blocks or units to form a set,
sets clustered to form groups, and several groups to form a reef complex.
Sets within a group should be spaced approximately 985 to 1,640 ft �00
ta 500 m! apart. Reef complexes should be spaced at least 2 mi � km!
apart. Reefs should be oriented perpendicular to currents' Reef height
is probably most important f' or miqratory fishes, and horizontal spread is
probably most important for demersal fishes. Reef profile is more
important than height, and vertical sides seem to be the best
attractants. Vertical panels and horizontal and diagonal skeletal
members are effective attractants because of the niches and shadows

created. Large chambers and holes are avoided by fishes as are chambers
with only one opening.

The U.S. Coast Guard determines the necessity for marking an

artificial reef an the basis of:

1! physical characteristics of the obstruction;
2! depth of water in which the obstruction is located;
3! proximity of the obstruction to historic ar designated vessel

routes; and

4! type of vessel traffic at the obstruction site.

Marker buoys are generally not required if there is a 85-ft �6-m!
minimum clearance above the reef-
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1 ~ 0 INTRODUCTION

The United States has been one of the world's leaders, along with

Japan, in using artificial reefs to enhance fishing activities in

offshore waters. Many of the efforts in the United States have developed

haphazardly as a result of low budget efforts by private groups or

minimally-funded State agencies. One thing learned during trial and

error endeavors is that knowledge and understanding of operational

considerations are imperative to successful reef-building efforts.

Operational factors that need to be considered in planning

artificial reef projects include environmental conditions at the site,

availability and suitability of different reef materials, transportation

and logistics requirements, deployment techniques, optimum reef design,

and marking requirements. The objective of this report is to evaluate

these factors as they affect reef-building operations and to select areas

or sites suitable for the placement of artificial reefs.

It should be pointed out that this is one aspect of a

multidisciplinary effort to select sites. Therefore, while legal,

social, economic, and biological constraints influence successful

artificial reef developnent, no attempt was made texcept in a very

general way! to incorporate these other issues into the present analysis.

Hence, potential sites are recommended primarily on the basis of

operational factors. Operational, legal, social, economic, and

biological constraints must be evaluated in concert before final

selections are made.
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2.0 METHODS

The primary tasks conducted to achieve the objectives of this

project involved collection and review of existing literature and data

concerning the operational factors involved in constructing and siting

artificial reefs. Data collection was accomplished by several ditferent

methods including: �! computerized literature search and review;

�! review of in-house literature; �! personal communication with

researchers and persons involved with artificial reef projects; �! input.

from the Advisory Group � a group of artificial reef knowledgeable persons
selected to review and advise on the direction and nature of the project

and products; �! acquisition of information and advice compiled by
persons at the Sport Fishing Institute's  SFI's! Artificial Reef

Development Center; and �! acquisition of information available fram

various State and Federal agencies.

A computerized literature search of numerous data bases from the

DIALOG Information Retrieval Service was conducted using the key words

"artificial reef." The search was conducted at Mississippi State

University by Dry Arthur Cosby and Bill Howard' Table 2 ~ 1 presents a

list of data bases searched and the number of citations identified in

each. A hard copy print-out of the citations was obtained and reviewed

for pertinent literature. Copies of all pertinent Literature were

obtained and reviewed to identify additional information. An attempt was

made to collect all pertinent information identified from the computer

search and literature review.

Many in-house documents, including a significant amount of gray

literature, were reviewed for pertinent information and additional

references ~ Continental Shelf Associates, Inc ~ has a continuously

expanding file concerning artificial reefs which provided a significant

amount of information relevant to this study.

A number of persons at various universities, organizations, and

private companies having experience with the construction and siting of

artificial reefs were contacted for information. This information often

assisted in identifying potential problems and solutions associated with

implementing an artificial reef ~

Numerous members of the Advisory Group provided valuable

suggestions concerning literature and information sources to review and
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TABLE 2 1. SUNh%RY OF THE COMPUTER LITERATURE SEARCH OF VARIOUS DATA
BASES FRY THE DIALOG INFORMATION RETRIEVAL SERVICE USING
THE KEY WORDS "ARTIFICIAL REEF ~"

CitationsData Bases Searched Years

NTIS 80

Dissertation Abstracts

Sociological Abstracts

331982-84PTS Defense Narkets and

Technology

Conference Papers Index

Federal Research in

Progress

Federal Research in

Progress
 unabridged! Sep 1984

31BIOS ZS Pr e views

BIOSIS Previews

17BIOSZS Previews

201970 � Nov 1984COMPENDEX

1964 � Oct 1984 148Oceanic Abstracts

471970 � Nov 1984ENVIROLINE

178

1970 � Jan 1984

281968 � Nov 1984

Total 622
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Aquatic Science Abstracts

Environmental Bibliography

Aquaculture

Water Resources Abstracts

1964-85

1861 � Jan 1985

1963-84

1973 � Sep 1984

Sep 1984

1981-85

1977-80

1969-76

1978 � Sep 1984

1974 � Oct 1984



of fered the results of personal investigations. These individuals were

also helpful by providing the views of various interest groups with whom

they are associated.

The SFI in Washington, D-C ~ provided numerous publications

concerning the design and siting of an artificial reef and exclusion maps

for the specific areas of this study. Personnel at the SFI also helped

by providing information that was requested for the study-

Literature and/or information was obtained from various State and

Federal agencies. Many individuals associated with previous or ongoing

artpicial reef projects were most helpful in making recommendations for
this project.

All of the compiled information was reviewed and a report.

synthesized in an attempt to identify the operational optimum artificial
reef sites off Alabama.
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3 e 0 LITERATURE REVIEW

Previous attempts at constructing artificial reefs have

demonstrated that the type of material used as well as environmental

factors affect the success of a reef-building operation. These factors

are also important operational issues in selecting potential artificial

reef sites' The following section presents a sununary of findings from

previous reef-building operations as related to these factors.

3.1 TYPES OF REEF MATERIALS

Although many types of materials have been used for artificial

reef construction  Table F 1!, not all materials are suitable or

recommended for use. Myatt �981! suggested that persons involved in

selection of materials for reef construction should consider the cost of

preparing the materials, transportation requirements, suitability of the

materials to reef objectives, and abundance of the materials. Hinman

�981! suggested that the reef program objectives  i.e., who will be the

user groups! are important considerations in the selection of reef

materials as well as the reef size and configuration.

Artificial reef-building efforts in the United States have

primarily been directed toward recreational fishermen and have often

resulted in large, haphazardly constructed reefs using scrap materials

 Bohnsack and Sutherland, in press!. Automobile tires and concrete

blocks have been the most commonly used materials because of their

availability, low cost, and ease of handling. Although tires have been

widely used, specialized equipment is required to compress the tires into

bales  Tolley, 1981! ~ Ryder �981! suggested that tire bales not be

placed in waters less than 70 ft �1 m! deep because of their tendency to

break apart and drift in high energy environments. Mathews �984!

reported that the U.s. Army corps of Engineers  COE! stopped permitting

tire reefs altogether. Other low density materials such as automobile

bodies and appliances are not recommended because of their tendency to

rust away andjor drift in shallow waters   Ryder, 198 1! ~ The use of

wooden structures or vessels is also discouraged because of eventual

navigational hazards or beach littering following disintegration during

storms  Mathews, 1984! ~

Concrete materials are suitable for artificial reef construction

because of their density, durability, low cost, and availability  Ryder,
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TABI,E 3. 1 PVTERIALS USED IN THE CONSTRUCTION OF ARTIFICIAL REEFS

 FROM: RYDER, 1981 ! ~

Netal Material

Light Metal:
Automobiles

Boat s

Appliances

Heavy Netal:

Oil platforms
Steel vessels

Rubber

Automobile tires

Truck and heavy equipment tires

Concrete

Culverts

Ranholes

Blocks and bricks
Rubble

Rock

Other

Fiberglass
PVC
Wood

Coal waste combustion products
Electrodeposition

696



1981! ~ Mathews �983! considered concrete as one of the most ef fective

materials in use in the country. He pointed out that concrete reefs

require relatively limited amounts of labor, but do necessitate the use

of heavy equipment far loading and unloading. Sheehy �983! noted that

concrete material requires a staging/storage area and that transportation

costs from construction sites to staging areas can be considerable.

Ships and barges are the oldest type of artificial reef material

 Mathews, 1983!. Sunken vessels provide high prafile and large surface

areas which are advantageous in providing substrate for marine growth and

attracting fishes  Bieling, 1981! ~ Steel-hull barges and ships have been

among the most successful materials used in Florida's reef-building

prajectS  Dean, 1983!. During the 1970S, ObSOlete Liberty ShipS were

made available by the Federal government to States interested in

artificial reef construction. Mississippi and Alabama deployed five

vessels each and Florida deployed six vessels before the supply

diminished  Anonymous, 1985!. Future sources of this type of material

will likely be from private sources.

Recent interest has focused on the use of obsolete offshore oil

and gas production platforms as artificial reefs. Six reefs have been

created in waters off Alabama and Florida using obsolete structures

donated by Exxon Company, U.S.A., Marathon Oil Company, Tenneco Oil

Exploratian and Production, and the Stage I and II platforms from the

U.S. Navy' All but one of these have been created in Gulf af Mexico

waters. The reef outside this area was constructed in the Atlantic off

Broward County, Florida. McIntosh �981! reported that the reef created

from the Exxon structure is one of the most productive in Florida' Over

3,700 structures are located in the Gulf of Mexico and about 40 become

obsolete every year  Dean, 1983!. The fact that most of these structures

are located off louisiana and Texas results in significant aperational

and logistic costs for towing these structures to the eastern Gulf. In
spite of the costs, it was estimated that Exxon's platform donation as a

reef saved 5 million dollars over the costs of dismantling and disposal

on shore  Dean, 1983!. Costs and/or savings can be expected to vary

depending on water depth at the platform site, platform size, and
distance to the reef site. Shell Oil Company �985!, fax' example,

estimated that use of a platform as an artificial reef  i.e., one towed

to another location! would cost from approximately one half to one

seventh of that required for dismantling and disposal on shore. This

variation was largely dependent on water depth.
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Carleton et al ~ �982! and Woodhead et al. �982! discussed the

results of creating artificial reefs from wastes generated by burning

coal in power plants. The need to dispose of these wastes and the

shortage of sufficient land-fill capacity raised the potential for ocean

disposal combined with reef construction. A conversion pxocess that

combines a sludge filtercake with fly ash is required to stabilize the

wastes and protect the environments Preliminary results seem to indicate

that the waste product is nontoxic to marine life and the reefs attract

fishes and invertebrates.

The Japanese government has ceased funding the construction of

artificial reefs built from waste materials  Bohnsack and Sutherland, in

press!- The Japanese artificial reef program is directed toward

commercial fishermen and uses special designs and materials including

steel-reinforced or prestressed concrete, polyethylene concrete, rubber,

and fiberglass-reinforced plastic  FRP! Sheehy �981! suggested that

the manufactured reefs used by the Japanese offer greater design

flexibility, extended life spans, and better bottom stability than the

materials commonly used in the United states. sheehy   1983! compared a

scrap culvert reef and a Japanese-designed. FRP xeef and found the latter

to be superior in terms of attracting and sustaining desired target

species of fishes and forage species in Florida waters. Major costs of

FRP reefs are in materials and constxuction rather than in

transportation, handling, and placement as with scrap material reefs

 Sheehy, 1983!.

The reefs described in the preceding discussion are all designed

as bottom structures. Mid-water and surface structures are also

available for use in attracting pelagic fish species. These types of

fish attractors generally consist of a float, an attractor  e,g.,

discarded net material, synthetic-covered fiberglass frames and

streamers, etc'� !, and an anchored mooring  Mc?ntosh Marine, 1983! ~

Ncllwain and Lukens �978! reported successful efforts in attracting

pelagic species to two artificial reef sites off Mississippi using

mid-water attraction devices' McIntosh Marine   1983! also found that it

was possible to increase the number of fishes at artificial reef sites by

the addition of mid-water attraction devices. Myatt   1978! described the

use of mid-water devices to create a "trolling alley" adjacent to natural

or artificial reefs and increase the catch rate of pelagic fishes'

Given the existing evidence, it is apparent that concrete

materials, steel ships and barges, and obsolete petroleum platforms will
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most likely be used in constructing artificial reefs in the United

States. Japanese-designed structures also present a significant

potential for increasing artificial reef productivity in U.S. waters.

other materials are less suitable because of their lack of durability or

availability. Therefore, the discussions which follow in selecting reef

sites based on operational characteristics will focus only on the

proposed use of these four types of materials.

3 ' 2 ENVIRONMENTAL FACTORS

Bohnsack and Sutherland  in press! summarized the state-of-the-art

in artificial reef design and placement and found that same investigators

concluded that correct site selection was more important than reef

design. Many artificial reef projects have been less than successful

because reef planners have failed to consider substrate conditions and

the energy environment at a site. Site selection should be based on

optimum environmental conditions'

Important oceanographic considerations include wave direction and

force and magnitude of tidal and ocean currents' Mathews �985!

suggested that areas with strong tidal currents should be avoided because

these currents will cause erosion on alternate sides of the reef, causing

it to sinks A relativel.y weak current could be beneficial to a reef

situated at right angles to the current. Sheehy �982! has developed

stability calculation equations that use available oceanographic data and

estimates of significant and maximum wave heights and periods, current

velocities, and substrate data. These equations have been used ta

predict the stability of various Japanese-designed unit reef

configurations under various conditions.

Depth is of prime importance in placing artificial reefs for

several reasons. First, regulatory agencies require a certain minimum

clearance for navigational purposes. In Florida, the COE prefers a

minimum clearance of 50 ft   15 m! although more or less may be required

depending on the location and type of reef  J. Winn, 1985, personal

communication, COE!. The Oil Industry International Exploration and

Production Forum �984! has taken the view that at least 130 ft �0 m! of

clearance should exist when petroleum platforms are used as artificial

reefs. Figure 3. 1 shows bathymetric contours off Alabama. zt is

significant to note that the shelf in the area tends to be broad and

shallow as compared to areas to the east off Pensacola, Florida.
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Secondly, depth is important depending on the target fish species
desired. Nathews �981! suggested that the optimum reef depth is 90 to
120 ft �7 to 37 m! ~ This is due to the fact that shallow reefs in 30 to

45 ft  9 to 14 m! depths do not attract the large benthic species common
to reefs in 60 to 120 ft �8 to 37 m! depths. Shallow to intermediate

depths may be desired if the reef is to serve a sizeable recreational

diver population.

Finally, depth is an important factor when considering the
potential impacts of severe storms on a reef Reef materials in waters

too shallow can be moved around or exposed to sedimentation during a
storm. Mathews �981! suggested that sites be chosen in water depths
that are below the maximum affected depth during a 10-year storm event.

This depth can be determined from the fact that a wave does not affect

the bottom when the depth is greater than one half the wave length.

Substrate type is an important biological concern in the siting of
artificial reefs- It is also a major operational consideration.

Artificial reefs placed in areas of soft clay or silty sediments can sink

into the bottom. Sand or sand/shell bottoms are the preferred substrate
for siting reefs because af the greater support they provide  Mathews,

1981! o Figure 3 ~ 1 shows the distribution of sediment types off
Mississippi, Alabama, and the Florida Panhandle ~ Most of the bottom off

Alabama consists of a sand substrate  Brooks, 1973!.

Grove and Sonu �985! identif ied three topographies that are

favorable for artificial reef placement  Fi gure 3.2! ~ These include
placement in areas with gentle slopes and a relatively flat profile; in

areas not far from the shoreward encroachment of a depression; and in

areas on either side of a ridge which divides water masses or bottom

topography' Most of the bottoms of concern can be classified under the

first type of condition, given the general lack of topographic features
and the parallel depth contours in the study area  Figure 3- 1! ~
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4 i 0 ARTIFICIAL REEF SITE SELECTION

The previous section discussed the importance of considering the

types of reef materials and environmental conditions in siting artificial

reefs. Other data which are important in site selection include existing

reef locations, navigational fairways, commercial trawl fishing areas,

pipeline and comrrrunication cable routes, and military exclusion areas.

All of these data are considered in the following description concerning

the selection of potential reef sites. In the selection process,

exclusion mapping techniques were used. With this technique, areas that

are unsuitable on the basis of environmental conditions, navigational or

military hazards, pipeline or cable routes, or interference with

commercial fishing grounds were excluded from consideration. The

remaining areas were selected as potential sites.

4 ~ 1 OPERATIONAL CONSIDERATIONS

The State of Alabarrra has been actively establishing artificial

reef zones in conjunction with the Corps of Engineers' A nearshore reef

zone approximately 3 ' 7 mi �0 km! on a side extends from shore to a depth

of about 50 ft �5 m! to the east of Mobile Point. An offshore reef zone

has been established along the 60-ft   18 m! contour approximately between

latitudes 88o04'30" and 88o11'30". However, a sizeable portion of this

zone is in the navigational fairway, thereby lirrriting its use for

artificial reef siting- A second zone along the 60-ft �8 m! contour and

beyond extends from latitude 87~45'18" eastward to Florida waters. Nost

of the active, recorded reefs are located in this latter zone

 Figure 4.1! .

The primary factors excluding reefs from certain areas off Alabama

are the navigational fairways and a commercial trawl zone inside the

60-ft   18 m! contour. Substrates throughout the area are generally hard,

thereby providing optimum conditions for reef construction  Figure 4 ' 2!.

4 2 SITE SELECTION

Of the 44 commercial and recreational fishermen that responded to

a questionnaire at a meeting in Nobile in January 1986, the vast majority

fish in waters from 15 to 25 mi �4 to 40 km! from their point of

launching  Table 4. 1!. This corresponds to a zone of artificial reefs

established in the offshore waters as part of a State-sponsored program.
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FIGURE 4.1. APPROXIMATE LOCATIONS OF EXISTING REEFS OFF ALABAl4A.
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Distance to Reach

Current Fishing Areas
Distances Willing to Go to

Reach a Preferred Spot
Zone

 miles!

~ 09�5 «56

>15 �5

>25 <40

72 .44

.21 .28

«09 «30>40
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TABLE 4 ~ 1 ~ RESULTS OF RESPONSES FRANC ALABAMA FISHERMEN CONCERNING THE

DISTANCES FROM SHORE CURRENTLY FISHED AND THE DISTANCES

WILLIHG TO TRAVEL TO A PREFERRED SITE. RESULTS ARE EXPRESSED

AS THE PROPORTION OF FISHERMEN USING EACH ZOHE IN RELATION TO

THE TOTAL NUMBER OF RESPONSES  =44!« THE TOTAL PROPORTION IS

GREATER THAN ONE BECAUSE SOME FISHERMEN REPORTED A MILEAGE

RANGE  E.G , 10 TO 20 MILES! ~



Alabama's artificial reef program has resulted in access to the reefs for

boats exiting Mobile and Perdido Bays  Table 4 ~ 2! ~ Most of the reef s are

concentrated in a fairly narrow zone in waters from 54 to 102 ft �6 to

31 m! deep. No reefs are currently located in the nearshore zone. One

reef was recently established 50 mi  80 km! from shore in 240 ft �3 m!

of water. This reef was created from an obsolete petroleum platform

donated by Marathon.

Three options are available for the establishment of additional

reefs' These include construction of nearshore reefs for smaLL boat

fishermen, expansion of existing reefs, and construction of deepwater

reefs for charter boat operators. The nearshore reefs would be located

in an already charted zone  Area A1! off the peninsula to serve the needs

of fishermen from the Dauphin Island and Gulf Shores/Orange Beach area

 Figure 4.3! ~ An area at A2 would provide nearshore reefs for the boats

exiting Perdido Bays Restricting reefs to these areas in the nearshore

waters would still keep the largest portion of the coast open for

trawlers.

One of the complaints of the fishermen at the Mobile meeting was

the large numbers of boats which fish the existing reefs and the crowded

conditions which are found on some hol.idays. One option to help

alleviate this problem is to develop additional reef sites within the

existing reef zone or to expand the existing sites. Particularly

suitable for expansion from an operational point of view would be those

sites in the deeper waters within the 80-100 ft �4 to 30 m! depth

contour  these sites are located in Area B in Figure 4 ' 3! ~ substrates in

this area are conducive to reef siting, the sites are probably beyond

most of the active trawling areas, and depths are sufficient to allow a

mix of low and higher profile reefs for attracting a wider variety of

fish species.

During the meetings in Mobile, it was also suggested that new

reefs be established in deeper waters beyond the zone of existing reefs'

The fishermen felt that this would help to disperse the fishing effort,

and alleviate crowded conditions. The waters beyond the 80-ft �4 m!

depth contour  i.e., Area B! is, for the most part, suitable for

artificial reefs. As shown in Table 4.1, there is a willingness on the

part of a large proportion of the fishermen present at the Mobile meeting

to travel farther than 25 mi �0 km! to a preferred fishing spot to avoid

crowds of fishermen. If this willingness to travel the necessary

distances is prevalent among the fishing public in the area, then Area B
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beyond the 100 ft depth is a prime area for establishing new reefs from

an operational standpoint.

4.3 SUGGESTED REEF MATERIALS

Because of the relatively shallow waters [i.e., <50 ft   <15 m! J in

the nearshore zones  Area A1 and A2!, reefs in this area should be of low

profile and dense material. Large concrete blocks or concrete rubble

would probably be best. Zn deep waters  Area B! where a high profile is

desired to attract pelagic species, intact ships or petroleum platforms

would provide the best reef materials. In the existing artificial reef

zone materials similar to those already used at these sites are probably

suitable to expand existing sites or create new ones. However, it is

recommended that the existing sites be expanded in a manner that develops

reef complexes' These complexes are described in Section 5.0 ~ A

combination of low and high profile materials are used at these reef

complexes.
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5 0 DISCUSS IONS AND CONCLUSIONS

5. 1 TRANSPORTATION OF REEF MATERIALS

Transportation of reef materials to the proposed site probably

represents the lax'gest single operation in terms af both effort and cost

in the artificial reef construction process' Various types of methods

are available to transport. the materials to a site depending on the
materials used.

Barges will generally be the preferred mode of transport for

concrete materials because of the weight and volumes involved. Heavy

equipment such as trucks or cranes will be required to load the materials

onto the vessels. For unloading at the reef site, either "bottom

dumping" ox' crane-equipped barges are necessary. It is significant to

note that with barges, placement of materials on the bottom is generally

scattered and it is difficult, if not impossible, to form the reef in a

particular design- Marking the site with a buoy and anchoring during

unloading can minimize the scatter of reef materials.

Sheehy �983! used air bags to float Japanese-designed FRP reef

units to a site off Panama City' These 5-m long by 1.0-m diameter units

were towed to the site by small  i.e., 5-ton! boats. However, most

Japanese-designed structures weigh on the order of several tons and

require crane-equipped barges for transport, unloading, and placement.

To date, two obsolete petroleum platforms  Tenneco and Marathon!

and a submerged production system  Exxon! have been moved from theix

locations off Louisiana and deployed as artificial reefs off Alabama and

Florida. The submerged production system was a 2,200-ton structure towed

300 mi �83 km! to a location 35 mi �6 km! offshore Apalachicola,

Florida in 110 ft �4 m! of water in 1980  Sheehy and Vik, 1982! ~ Two

other obsolete platforms  Stages I and II! used by the U.ST Navy for

scientific observations were sunk in place off Panama City, Florida.

Tenneco donated a platform to the State of Florida in 1982 for an

artificial reef in 175 ft �3 m! of water 22 mi �5 km! southeast of

Pensacola. The original structure was transported by barge in two

sections. The deck section measures 72-5 ft �2 m! by 50 ft �5 m! and

is 26 ft  8 rl! tall. The 130-ft long steel jacket rests on its side and

projects upward in the water column about 90 ft �7 m!- Holes were cut

in the deck section before deployment to permit light penetration and to

attract more fishes  Johnke, 1984!.
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In 1983, Oceaneering International, Inc. engineered a new

technique for moving petroleum structures. An obsolete Marathon platform

jacket in 208 ft �3 m! of water off Louisiana was fitted with buoyancy

tanks, toppled in place, and towed to a reef site 50 mi  80 km! off

Alabama. The structure lies on its side in 240 ft �3 ra! of water,

leaving a clearance of 130 ft �0 m! ~ The deck structure which had been

removed frora the jacket was also towed to the site on a barge and placed

on the bottom near the jacket structure.

A Variety Of COmrnentS were reCeived from oil cOmpanieS, agenCieS,

and others concerning the technical feasibility of transporting petroleum

platforms in response to a Minerals Management Service  MMS! request for

information on platform dispositions  Federal ~ns ister, 13 November 1984,

p. 44925! . These comments are summarized in Table 5. 1- Overall, it

appears that the technology is currently available to reraove existing

platforms from water depths of 300 ft  91 m! or less and to transport the

structures to sites for use as artificial reefs. The weight of the

jackets and the available technology may lirait the use of platforms in
water depths greater than 300 ft  91 ra!. However, economics, and not

technology, will eventually dictate the fate of these structures.

5 ' 2 DEPLOyMENT

Published literature that concerns descriptions of techniques used

in deploying reef materials is generally lacking. It is assumed that in

most cases, the reef materials are transported to a location above the

reef site and allowed to drop from the surface. In shallow waters, a

crane can be used to deposit materials and construct a reef to desired

specifications. This may be less feasible in deep waters. In deep as

well as shallow waters, currents could induce drifting which would result

in scattering of the materials. It is important to mark the reef site

and to anchor vessels unloading materials to ensure proper placement of

the raaterials. Demoran   1981! reported that anchoring the bow and stern

of an obsolete ship before sinking facilitated maintaining the desired

position of the hull-

5e3 OPTIMUM REEF SIZE AND CONFIGURATION

The following discussion is summarized from Bohnsack and

Sutherland  in press! who reviewed the literature on the optimum design
and placement of artificial reefs. While much of the knowledge on this
subject has come f rom U ~ S .-sponsored research, the vast majority of the
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Company/Agency Comments

Atlantic Richf ield Company a! Buoyancy tanks may be needed for towing
a jacket to a disposal site.

a! A major technical problem is providing
buoyancy during transport.

b! During towing of a refloated platform,
operators must ensure control at all
times, particularly in congested areas
and during periods of adverse weathers

Chevron U.S.A- Inc-

a! Size and bulk of many jackets exceed
the capacity of existing equipment to
remove in one piece ~

b! Ref loating equipment is not currently
available with sufficient capacity to
transport 1ar ge j acket s.

c! Technology and equipment are being
developed to f ac il itate platform
removal by ref loating.

Cities Service

a! Capability exists to salvage whole
platform jackets in waters to 200 ft.

b! In deep waters, platforms have to be
dismantled.

Conoco Inc.

a! Even in water up to 1,000 ft, it is
feasible to cut platforms into pieces
and to transport on barges.

b! Primary problem in deep waters is to
refloat and transport the jacket.

Exxon Company, U S.A.

a! A jacket cannot simply be removed from
deep water and placed in a shallow
location because the structures are not
designed to resist the large
overturning moment.

Marathon Oil Company
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Company/Agency Comments

a!

b!

a!

b!

Pennzoil. Company

Phillips Petroleum
Company

a!

b!

a!

b!

Shell Oil Company
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TABLE 5 o 1 ~   CONT INVED ! .

Minerale Management SerVice

National Ocean Industries

Assoc i at ion

Oceaneer ing International,
Ines

a!

b!

c!

a!

b!

c!

Only economic and planning limitations

restrict the potential utilization of
oil and gas structures as artificia.l
reefs.

Transportation of a jacket by
controlled flotation may be safer than
transport by a conventional barge ~
Technology is available, but at high
cost, to remove platforms from deep
water by removing in sections.

Technology exists for relocating most
structures in water depths of 200 ft. or
less ~

Economics, not technology, is the

limiting factor in the use of post
production plat f orms .

Technology exists to remove and dispose
of all platform currently in place.
Technology has been limited in past by

the lifting capacity of derrick
barge s.
Oceaneering is investigating options to
�! tow jacket horizontally to a reef
site; and �! tow the entire structure

either horizontal or vertically to a

reef site.

st of platforms salvaged to date have
been small structures in shallow water

that could be loaded onto barges.

Platforms to be salvaged in the future
will be too heavy to load onto barges.

No technological problems exist in
dismantling or transporting platforms.
Supplemental buoyancy will be a
consideration for large or deep
p!.atforms.

There are no technical problems
associated with dismantling and

transporting platforms'
Technological capabilities are limited
by lifting capacities of derrick
barges.



TABLE 5 ~ 1 ~  CONTINUED ! ~

Comment sCompany/Agency

Sohio a! No technical problems associated with
dismantling and transporting platforms
in water out to 300-ft depths.

b! Zn water depths from 300 to 600 ft,
jacket weight is a serious technical
limitation. Lift capacities for
present derrick barges are not
sufficient for these weights'

c! Underwater technology is not currently
available for salvage work for
platforms in water deeper than
1,000 f t ~

Tenneco Oil a! Transporting an old platform depends on
availability of an adequate capacity
barge.

b! Buoyancy tanks have several

limitations.
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literature has originated from Japanese scientists- Information is

available on how reef size, height, complexity, spatial arrangement and
orientation, and location affect reef success in attracting fishes.

The area of the reef  i.e., the amount of material deposited and

the area of bottom covered! is one of the most important design

considerations. Large reefs seem to be more productive than small reefs,

although biological productivity reaches a peak at some optimum size

 Grove and Sonu, 1985!. In an analysis of Japanese artificial reef

studies, Grove and Sonu �985! found that the advantage of an artificial

reef over a natural reef was at a maximum at a reef size of about,

1,400 m  cross section! or 50,000 m3  bulk volume! Overall, an
artificial reef tended to be more attractive than a natural reef at sizes

ranging from 200 to 2,500 m  cross section! or 2,500 to 130,000 m

 bulk volume!  Figure 5.1!. Various investigators have theorized as to

what constitutes an optimum size depending on location. Japanese

research has indicated that reefs should consist of a hierax'chical

arrangement; many blocks or units should form a set, sets should be

clustered into gxoups, and several groups should form a reef complex

 Figure 5.2!. Reef sites within a group should be spaced about 984 to

1,641 ft �00 to 500 m! apart while reef complexes can be spaced at least

2 mi � km! apart  Grove and Sonu, 1985!.

There seems to be no clear evidence regarding the importance of

height or relief for attracting fishes' From the studies conducted, the

effect of height depends on the species. Grove and Sonu �985! concluded

that height was more important to migxatory fishes, and horizontal spread

was more important to demersal fish species.

Of more impoxtance to fish attraction than height is the profile

of the reef. Vertical sides seem to be the best attractants  Grove and

Sonu, 1985!. Sheehy �981! explained that this is due to the intexaction

of currents with the reef. Orientation of reefs should be perpendicular

to currents to maximize this interaction. Prevailing currents tend to be

alongshore in the northeastern Gulf.

Another important factor for artificial reef success is reef

complexity. This includes design, spatial arrangement, numbex' of

chambers and openings, and the amount of interstitial space- Studies

have shown that fishes may avoid chambers with only one openi,ng. Large

chambers and holes are also avoided by fishes. Vertical panels and

horizontal and diagonal skeletal members may be more effective than
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vertical members because of the shadows created. Investigators have also
found that artificial reefs made of diffexent materials ax'e superior to

reefs of one material type-

5 4 MARKING UIREMENTS

In shallow waters, marking of a reef site is an important

consideration for navigational safety reasons. This is of less concern

in deep waters, but buoys assist fishermen in locating a reef. Marking
also enables commercial trawl fishermen to avoid reefs where nets may

become entangled.

The U.S. CoaSt Guard  USCG! has the legal reeponeibility to

determine if a buoy is required on a reef. This determination is made on

the basis of:

1! physical characteristics of the obstruction;

2! depth of water in which the obstruction is located;

3! proximity of the obstruction to historic or designated vessel

routes; and

4! type of vessel traffic at the obstruction site.

Burgess {1974! stated that the USCG will not normally xequire marking of

a reef if there is over 85 ft �6 m! of clearance. When maxking is

required, the owner of the artificial reef must maintain the buoy. At

the Marathon platform reef, which has a minimum clearance of 80 ft

�4 m!, the oil company was required by the States of Floxida and Alabama

to purchase and place the first USCG-approved permanent buoy  Walters,

1985!. Any further responsibility was assumed by the States. Exxon was

able to avoid the need for a buoy at the reef created by its production

template [minimum clearance of 40 ft �2 m!] by placing the structure

near an existing lighted and buoyed U.ST Air Force tower  Ditton and

Folk, 1982!.

5 ' 5 SUMMARy OF OPERATIONAL RE UZREMENTS

Various zones from shallow to deep waters have been established

fox potential artificial reef sites. The suitability of these sites can

only be established after operational requirements axe considered along

with the legal, social, economic, and biological concerns associated with

creation of reefs in these areas. As part of the analysis, it vill be

necessary to establish the objectives of the reef program  i.e ~ , the
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target species desired and the user groups of the reef !. These

considerations will eventually dictate the final reef design.

Zn general, four types of materials are suitable for reef

construction. These are concrete blocks or rubble, obsolete ships or

barges, petroleum platforms, and Japanese-designed structures. High
density, concrete material is probably most suitable in shallow areas

where low profile structures will be required to comply with minimum

clearance requirements. Ships, barges, and Japanese-designed structures

are suitable for intermediate depths from 60 to 150 ft �8 to 46 m! ~

Petroleum platforms will be effective in waters more than 150 ft �6 m!

deep where the massive structures can attract large pelagic fishes.

Operational considerations should be major concerns in any

reef-building effort. Proper siting and deployment of a reef are

important not only to the success of the structure in attracting fishes,

but also in complying with restrictions related to navigational issues.

Finally, the quality of the reef construction is more important than the

quantity of reef established. Therefore, reef designers should consider
establishing reef complexes that provide diverse habitats- This is

accomplished through planned develognent and careful deployment of

materials.
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4 ~ Recommendations for Specif ic Artif icial Reef

Site Locations In

Al abama

Based on analyses of available data, there are two potential sites recommended for
artif icial reef placement of f Alabama:

A! A shallow water site located approximately 20 miles southeast of
the entrance to Mobile Bay in 80 Ko 100 feet of water  approximate
coordinates are 29 58 N Latitude and 87 40 W Longitude!. A low
prof ile reef is probably best suited to this location due to the relatively
shallow water.

This site is near existing artificial reefs but it is recommended that a
new reef be placed at least 600 meters �969 feet! from any existing reef.
Because there are a number of successful existing artificial reefs in this
area it is likely that conditions are suitable for a successful reef but a
site-specif ic survey is recommended before reef placement.

B! A deep water site located 43 miles south-southeast of the entrance to
Mobile Bay in 150 Ko 250 feet of water  approximate coordinates are
29 33 N Latitude and 87 38 M longitude!. The water depth at
this location is well suited to large, high prof ile reef. Such a
structure would offer both bottom and mid-water habitats which

increases the potential number of f ishes that can utilize the reef.

Two additional very shallow water nearshore options include a site four
miles square extending f rom the beach south of Little Point Clear and
another four mile square site also extending from the shore just west
of Alabama Point near Perdido Bay.

Site specific surveys are recommended in any of these areas prior to
any reef emplacement to insure suitability of bottom type and that
existing natural or artificial reefs do not occur on the proposed
location. Care must also be taken to avoid navigational fairways.
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Siting Plans for the Establishment of Artificial Reefs
in the Gulf of Mexico: A Cookbook Procedure

Introduction

This report summarizes a cookbook procedure of making decisions as to
whether a population center should attempt to have an artificial reef
established in its waters. All technical arguments and presentations are
deleted.

Step I: Identify the population center.

A given community that considers establishing an artificial reef is the
population center. If fishing waters are shared by another adjacent community,
this neighboring community should also be included in the population center.
Population centers are selected usually on the basis of social and demographic
data.

Step 2: Develop an exclusion map.

An exclusion map should identify areas where artificial reefs may not be
placed. These areas include shipping lanes, offshore ports, biologically
sensitive areas, marine sanctuaries, military areas, and areas of particular
shipping interests. An exclusion map shows areas that are most suitable for
establishing artificial reefs in waters of the particular population center.

Step 3: Clarify the requirements and procedures of obtaining the permit to
establish an artificial reef.

Early in the process, the population center may clarify the requi.rements
and procedures of obtaining the permit to establish an artificial reef. This
step is intended to make sure that no problems arise from the permit procedure
after the decision is made to establish an artificial reef in the waters of
the population centers This step requires personal interviews or telephone
conversation with those who issue the permit.

Step 4. Obtain the numbers of commercial and recreational, fishermen for the
population center.

These numbers are necessary in estimating potential benefits from use of
the artificial reef under consideration. The local fishermen s association, the
U. S. Coast Guard, or a state office that issues fishing licenses may be able
to provide information on these numbers' It is almost impossible to obtain
accurate numbers of commercial and recreational fishermen. Since these numbers
are the basis for the subsequent calculation, it is important to come up with
reasonably accurate numbers. Saltwater divers should be counted as recreational
fishermen.
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Estimates by fishermen in the Pensacola area indicate that there are
approximately 400 commercial fishermen and 12,500 recreational fishermen in
the arear'

Step 5: Estimate the dollar value of additional fish catch.

The dollar value is the sum of retail prices of different species of fish
that both commercial and recreational fishermen are expected to catch off the
artificial reef under consideration. Opinions of local fishermen and local
marine biologists would be the source of this estimation. Since the fish
catch off an artificial reef may vary with the type of the artificial reef, it
may be necessary to presuppose the type of artificial reef the population may
plan to have established.

Step 6: Obtain the numbers of resident and tourist recreational fishermen in
the population center.

These numbers are necessary to estimate total fishing days of recreational
fishermen in the population center. Rather than undertaking costly studies,
it is suggested that fishing communities use the results of the 5-year interval
national survey on fishing, hunting, and wildlife-associated recreation.
The l980 National Survey of Fishing, Hunting, and Wildlife-Associated
Recreation was published in l982 by the U. S. Department of the Interior and
the U. S. Department of Commerce. The l985 survey may be made available in
1987.

The survey indicates the ratios of resident recreational fishermen and
tourist recreational fishermen relative to an area s residence recreational
fishermen. Residence fishermen refer to fishermen who live in the population
center. Resident fishermen refer to residence fishermen who fish in waters of
the population center. If a residence fisherman fishes in areas other than
the population center, the residence fisherman is not a resident fisherman.
Tourist fishermen refer to out-of-town fishermen who came to the population
center for fishing. Since the ratios presented in the survey are different
from one state to another, the method of obtaining resident and tourist
fishermen is presented only for Florida. We already know the number of
residence recreational fishermen and our assignment is to obtain the number
of resident recreational fishermen and the number of tourist recreational
fishermen on the basis of the number of residence recreational fishermen.
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Po ulation Centers in Fl rid

[PC s residence
recreational fishermen!

 A!

Multiplied by x 0.9535

[Resident recreational fishermen]Equals

[Resident recreational fishermen]

Multiplied by x 0 ~ 6795

[Tourist recreational fishermen]Equals

Note that the number of tourist recreational f ishermen may also be
obtained by multiplying the PC s residence recreational fishermen by 0.6479
 which equals 0.9535 x 0.6795!.

Step 7: Estimate the total annual f ishing days of the population center s
recreational f ishermen.

The total annual fishing days of the population center are obtained by
adding the total annual fishing days of the resident recreational fishermen
and the total annual fishing days of the tourist fishermen. The total annual
fishing days of recreational and tourist fishermen for the northwest Florida
are available in, "The Economic Impact and Valuation of Saltwater Recreational
Fisheries in Florida", a 1982 study by Bell, Sorenson, and Leeworthy. The
annual fishing days per resident recreational fisherman are 17.5 days, while
the annual fishing days per tourist recreational fisherman are 8.1 days. Since
no comparable data are available in the national survey, these findings are
applied for Alabama as wel! as northwest Florida. The estimation of the total
annual fishing days of the population center s  resident and tourist!
recreational fishermen is made as follows:

[Resident recreational fishermen x 17.5]

[Tourist recreational fishermen x 8.1]Plus

Equals [Total fishing days of recreational fishermen]
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It is interesting to note that estimates by fishermen who attended the
town meetings indicate that the fishing days of a typical recreational
fisherman in the Peneacola area are 22 days  based on 3 responses! and the
fishing days of a typical out-of-town fisherman is 5 days  based on 3 responses!



in the Mobile area. Observations for commercial f ishermen are excluded from

these average figures.

Step 8: Estimate the total dollar value of recreational fishing.

To estimate the dollar value of recreational fishing, the total number of
fishing days for recreational fishermen should be multiplied by how much each
day is worth to each fisherman. Unless reliable studies are available for
particular population centers that estimate the value of recreational fishing,
it is suggested that population centers use the guidelines for assigning points
for special recreation, developed by the Corps of Engineers. The unit-day
value for saltwater recreational fishing in 1986 price is $14.73. Total dollar
value of recreational fishing of the popuLation center, therefore, is obtained
as

[Total f ishing, days of recreational f ishermen]

x $14.73

[Total dollar value of recreational fishing]

Multiplied by

Equals

The $14.73 figure is the lowest estimate available in studies that
estimated the daily value of recreational fishing. Based on estimates of
fishermen who attended town meetings, however, even this figure may be an
overestimation. Recreational fishermen in the Pensacola area were willing
to pay about $83.50  based on 3 responses! for uee of artificial reefs for
the entire year.

Step 9: Estimate the value of recreational fishing for the artificial reef
under consideration.

Total dollar value of recreational fishing]

[Percent of fishing around artificial reef!Multiplied by

Equals [Dollar value of recreational fishing around
artificial reef]

The percent of fishing around artificial reef is approximately 40 percent
 based on 3 responses! in the Pensacola area, according to the questionnaire
survey at town meetings.
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The value of recreational fishing derived in step 8 ie based on the
assumption that all fishing days of all recreational fishermen are spent
around the artificial reef. The value, therefore, should be multiplied by the
percentage of fishing days spent on fishing around the artificial reef relative
to total fishing days. The population center must make the best judgment for
the percentage. That is,



Step 10: Estimate the expenditure impact owing to the artificial reef.

The net economic development impact from expenditures by out-of-town
fishermen  and additional local fishermen, if there are any! should be
included in estimating the expenditure impact. Additional expenditures by
only those fishermen who are attracted to the area due to the artificial reef
should be considered. The annual expenditures per fisherman by state of
activity are available in the 1980 national survey. These expenditure fiIures
are adjusted to the 1986 price level. To obtain the expenditure impact,
out-of-town  commercial and recreational! fishermen and local  commercial and
recreational! fishermen who are newly attracted to the area due to the
artificial reef under consideration need to be estimated. The procedure is
described by state.

Ex enditure lm act for Florida

 A! Estimate additional out-of-town and local fishermen due to the artificial
reef under consideration.

 B! Multiply  A! by $234.48.

Step 11: Estimate the total annual benefit from the artificial reef.

The total annual benefit from the artificial reef under consideration is
obtained by adding the following benefit categories:

 A! the dollar value of additional fish catch from the artificial reef
[Step 5]

Step 12: Convert the total annual benefit from the artificial reef to its
present value.

Since total benefit figures are recurring each year, these figures should
be converted to their present values so that benefits can be compared with
costs for the same price level. To simplify the computational procedure, it
is assumed that the discount rate is 10 percent and the life of an artificial
reef is 25 years. The present value of the total annual benefit, then, is
obtained as follows:

[Total annual benef it]

9.077040

[Present value of benefit]

Multiplied b

Equals
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Step 13: Estimate the total cost of establishing the artificial reef.

The total cost of establishing an artificial reef consists of
 a! manufacturing or dismantling cost,  b! transportation cost that may
include a liability insurance on shipment of an artificial reef, and the
maintenance cost including an annual liability insurance premium. The
maintenance cost should be discounted to the present value since it is
recurring annually. Cost estimates are made usually after potential donors of
artificial reefs are identified. The total cost is obtained by adding the
following cost categories:

 A! Manufacturing or dismantling cost, if this cost is assumed by the
population center.

 B! Transportation cost, unless this is assumed by the donor of the
artificial reef.

 C! Present value of annual maintenance cost, which is Annual maintenance
cost x 9.077040.

Step 14.' Identify the sources of external funding and apply for funds.

The next step is to identify the sources of external funding and apply
for funds needed to establish the artificial reef. Sources include the
Wallop-Breaux fund at the federal level, state and local government, and local
fishermen s groups. The fact that out-of-town fishermen would be attracted to
the area may be presented as a basis for requesting a subsidy from the local
government. Subtract the amount that can be acquired from these sources from
the remaining cost to obtain the net cost of establishing an artificial reef
to the population center. That is,

Total cost obtained in Step 13
External fundsMinus

Equa ls Net cost of establishing an artificial reef

Step 15: Nake the decision.

The final decision on whether or not to establish an artificial reef in a
given population center is made by comparing the present value of total annual
benefit obtained in Step 12 with the net cost of establishing the artificial
reef obtained in Step 14. If benefits are greater than costs, the population
center may establish the artificial reef. If benefits are smaller than costs,
the population center may not establish the artificial reef.
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ABSTRACT

Available information concerning biological parameters that affect

the success of an artif icial reef was collected and reviewed- Sites off

the Florida Panhandle were identified as biologically optimal potential

artificial reef sites. Shallow water and deepwater sites were selected

off each State and the advantages and disadvantages of each potential

site were discussed. Biological parameters identif ied as important

artificial reef siting include substrate, benthic productivity,

oceanographic and water quality conditions, reef structure, and the

biology of target species. Shallow water sites were identified to be

best. suited for low-relief structures that would attract primarily

demersal coastal species. Deepwater structures were identif ied to be

best suited for high"profile structures that would attract pelagic as

well as demersal species. There is a lack of information concerning the

biological parameters important to artificial reef siting. Nonitoring of

all new artificial reefs is strongly recommended as a source of

additional information to optimize future artificial reefs. Government

policy makers should investigate the possibility of using artificial
reefs as a form of mitigation or fine payment.
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EXECUTIVE SUGARY

Available information concerning the biology of artificial reefs

and potential artificial reef habitats off the Florida Panhandle was

collected and reviewed. Numerous parameters were identified to be

biologically important to the success of an artificial reef, including

the productivity of the existing biota at a reef site, substrate type,

oceanographic and water quality parameters, shape and profile of the

structure, and the life history of target species Although other

parameters such as seasonality and reef size, structure, texture, and

complexity are biologically important, they are probably less important

to the success of an artificial reef than the previously described

parameters.

Shallow water and deepwater sites were selected on the continental

shelf off the Florida Panhandle. The Shallow water SiteS are probably

best suited for relatively Low-relief structures such as concrete rubble

or Liberty Ships. Due ta their relative distance from shore, it is

expected that the reefs would attract a significant number of
estuarine-dependent species such as seatrouts, croakers, and drums. All
of the species are commercially and recreationally important. Due to the

relative closeness of the shallow water reef site off Florida to the edge

of the continental shelf, it is likely that some of the more deepwater

species such as snappers and groupers will also occupy the reef.

The deepwater sites are well suited for both high-relief and

low-relief structures. High-relief structures offer potential habitat

for a significantly larger number of species than low-relief structures-

It is likely that many coastal and oceanic pelagic species will be
attracted to a high-profile artificial reef that offers some type of

mid~ater structure. Species such as mackerels, cobia, bluefish, tunas,

and billfishes which are recreationally and/or commercially important are

likely to be attracted to su& a structure. The lower portion of the

structure would be similiar to a low-relief type artificial reef and

would probably attract demersal fishes. Species such as snappers,

groupers, and sea basses which are commercially and recreationally

important would likely be attracted to the reef due to its location in
deep water and close proximity to the shelf edge.

Researchers are just beginning to investigate the biological
factors that are important to consider when siting and constructing an
artificial reef ~ It is recommended that site-specific data for numerous

739



parameters such as substrate type and existing biota be investigated

before final placement of an artificial reef. General information

concerning the life histories of many commercially and recreationally

important species is lacking and would be useful for artificial reef

siting. Monitoring of biological and physical parameters should be

conducted on any new artificial reef structure whenever possible.

Information concerning the biological parameters that affect

artificial reefs is limited. Most of the data collected have been the

result of funding from local, State, and Federal governments and from

private industries that have economic interests in artificial reefs.

Future funding for artificial reef research and monitoring will probably

continue to originate primarily from these same groups. Additional

potential funding may originate by using artificial reefs in mitigation

or by committing the payment of fines to artificial reef endeavors'
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1. 0 INTRODUCTION

The use of artif icial reefs as a habitat enhancement tool to

expand recreational and cammercial fishing opportunities has gained

tremendous popularity during recent years ~ Nany artificial reefs have

been implemented by well intentioned and highly motivated persons who,

unfortunately, constructed and sited their reefs with little or no

scientific data  Bahnsack and Sutherland, 1985!. Political

persuasions, costs, available materials, and waste disposal have often

been the major considerat.ions for constructing and siting artificial

reefs Subsequently, numerous artificial reef effarts have been total

failures resulting in a loss of money, labor, and occasionally already

existing habitats  Stevens, 1963; Mathews, 1981!. While the

aforementioned considerations may continue to play a significant role

in the construction and siting of artificial reefs, additional data

 i.e.< biological, operational, social, economical, and legal! and

comprehensive plans are clearly necessary to fully profit from the

many potential benefits offered by successful artificial reefs.

Biological consideratians are of major importance for

constructing and siting artificial reefs. Many parameters such as

water depth and quality, reef profile and size, reef complexity, and

spatial arrangement and orientation are important for optimizing the

biological success of artificial reefs. All of these parameters must

be considered along with specific habitat and environmental

requirements of desired target species. Additionally, artificial

reefs shauld be canstructed and sited with fishery management goals

and regulations in mind.

The purpose of this report is to review and evaluate the

existing literature and data base cancerning the biological parameters

to be considered when constructing and siting artificial reefs. Using

this existing information, biologically optimum locations will be

selected for siting artificial reefs off the Florida Panhandle.

It should be pointed out that this is one aspect of a

multidisciplinary effort to select sites' Therefare, while

operational, social, economic, and legal constraints influence

successful artificial reef development, no attempt was made  except in

a very general way! to incorporate these ather issues into the present

analysis. Hence, potential sites are recommended primarily on the

basis of biological factors- Biological, operational, social,
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economic, and legal constraints must be evaluated in concert before

final selections are made.
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2.0 METHODS

The primary tasks conducted to achieve the objectives of this

project involved collection and review of existing literature and data

concerning the biological factors involved in constructing and siting

artificial reefs' Data collection was accomplished by several different

methods including: �! computerized literature search and review;

�! review of in-house literature; �! personal communications with

researchers and persons involved with artificial reef projectst �! input

from the Advisory Group--a group of artificial reef knowledgeable persons

selected to review and advise on the direction and nature of the project

and products; �! acquisition of information and advice compiled by

persons at the Sport Fishing Institute's  SFI's! Artificial Reef

Development Center; and �! acquisition of information available from

various State and Federal agencies.

A computerized literature search of numerous data bases from the

DIALOG Information Retrieval Service was conducted using the key words

"artificial reef. " The search was conducted at Mississippi State

University by Drs. Arthur Cosby and Bill Howard. TabLe 2. 1 presents a

list of data bases searched and the number of citations identified in

each. A hard copy print-out of the citations was obtained and reviewed

for pertinent literature. Copies of all pertinent literature were

obtained and reviewed to identify additional information. An attempt was

made to collect all pertinent information identified from the computer

search and Literature reviewe

Many in-house documents, including a significant amount of gray

literature, were reviewed for pertinent information and additional

references. Continental Shelf Associates, Inc. has a continuousLy

expanding file concerning artificial reefs which provided a significant

amount of information relevant to this study.

A number of persons at various universities, organizations, and

private companies having experience with the construction and siting of

artificial reefs were contacted for information. This information often

assisted in identifyi.ng potential problems and solutions associated with

implementing an artifi,cial reef.

Numerous memberS of the Advisory Group provided valuable

suggestions concerning literature and information sources to review and
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C i tationsData Bases Searched Years

1964-85

1861 - Jan 1985

1963-84

1982-84

80NTIS

Dissertation Abstracts

Sociological Abstracts

33PTS Defense Markets and

Technology

1973 � Sep 1984

Sep 1984

Conference Papers Index

Federal Research in

Progress

 unabridged! Sep 1984Federal Research in

Progress

1981-85

1977-80

31BIOSIS Previews

BIOSIS Previews

171969-76

1 970 � Nov 1 984

1964 � Oct 1984

1970 - Nov 1984

1978 � Sep 1984

1974 � Oct 1984

1970 - Jan 1984

1968 � Nov 1984

BIOSIS Previews

20COMP ENDZX

Oceanic Abstracts

ENVI ROLINE

178Aquat ic Science Abstracts

Environmental Bibliography

Aquaculture

Water Resources Abstracts 28

Total 622
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offered the results of personal investigations. These individuals were

also helpful by providing the views of various interest groups with whom

they are associated

The SFI in Washington, D.C. provided numerous publications

concerning the design and siting of an artificial reef and exclusion maps

for the specific areas of this study. Individuals at the SFI also helped

by providing information that was requested for the study.

Individuals at various State and Federal agencies provided

literature and/or information upon request. Nany individuals associated

with previous or ongoing artificial reef projects were rust helpful in

making recommendations for this projects

All of the compiled information was reviewed and a report

synthesized in an attempt to identify the biologically optimum artificial

reef sites off the Florida Panhandle.
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3. D LITERATURE REVIEW

The existing literature concerning biological parameters involved

in siting a successful artificial reef can be classified into two general

categories: �! descriptive studies that provide biological and

ecological observations made on artificial reefs; and �! experimental

studies designed to test and identify factors controlling recruitment,

succession, fish attracting properties, and productivity of artificial

reefs. Very few of these studies were conducted off the Florida

Panhandle, however, much of the information is useful and can be applied

to these specific study areas.

Bohnsack and Sutherland �985! examined the artificial reef

literature available through 1983. The report reviews the biology and

ecology of artificial reefs and makes recommendations for future studies

based on data gaps identified from the literature. The following

discussions concerning the biological factors affecting artificial reef

siting include summaries of information presented by Bohnsack and

Sutherland �985! and incorporate pertinent information made available

after 1983-

Studies have shown that fishes use artificial reefs for feeding

areas, shelter, spawning, orientation, and development  Klima and

Wickham, 1971; Parker et. al., 1979' Stone et al., 1979; Kakimoto, 1982!.

The parameters that attract f ishes to artif icial reefs have been

extensively studied, but are not well understood. Studies attempting to

determine the relative role of each parameter in attracting fishes to

artificial reefs have been inconclusive and sometimes contradictory

 Shinn, 1974> Russell, 1975; Prince and Gotshell, 1976> Prince et al ~ ,

1979> Hueckel and Slayton, 1982; Bohnsack and Sutherland, 1985!-

Although further research may prove otherwise, it seems that the

parameters that are important in attracting fishes to artificial reefs

are species-specific, and for most species, there is a combination of
parameters which attract fishes to artificial reefs.

Studies have shown that several factors are biologically important

for attracting fishes to artificial reefs and can be controlled to

optimize the success of an artificial reef. These factors include

substrate, oceanographic conditions, water quality parameters,

productivity of surrounding water and substrate, proximity to other
reefs/live-bottom areas, and vertical profile and relief. Although each
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of these factors should be considered with respect to the desired target

species, very few data are available concerning how these factors

influence the recruitment of a particular species to an artificial reef.

The substrate on which an artificial reef is planned is critical

to the success of a reef. Whenever possible, it is good practice to

place a reef on a bottom where there is known to be underlying rock or

hard pan. This will prevent the reef material from sinking into the

substrate, and current action around the reef may scour the bottom and

make additional reef habitat by exposing the rock  Mathews, 1981! ~ Firm

sand or sand/shell bottoms are the best substrate types to support a reef

 Mathews, 1981!. Substrate types that should be avoided are soft

sediments primarily comprised of clay or silt particles'

Oceanographic conditions should be considered when siting an

artificial reef. Areas of upwelling, downwelling, ascending currents,

and vortex currents have been suggested as good locations for artificial

reef sites  Nakamura, 1982!. Artificial reefs should be placed along the

front line of internal waves and. perpendicular to prevailing currents.

Areas with strong tidal currents should be avoided  Mathews, 1981!-

Water quality parameterS SuCh aS temperature, turbidity and

anthropogenic pollutants should be considered when siting an artificial

reef  Hueckel and Buckley, 19821 Sanders et al , 1985! ~ Tolerances of

desired target species to these parameters should be determined before

siting an artificial reef. By comparing the water quality of areas with

existing desirable fish populations to potential arti.ficial reef sites,

one can gain insight into the suitability of a potential site for

colonization by desired species. A potential artificial reef site should

be free from pollutants that may be biomagnified and potentially cause

serious health problems for persons that eat the catch from the area-

Productivity of the water and benthic environments surrounding an

artificial reef will affect artificial reef success  Randall, 1963;

Russell, 1975> Hirose et al., 1977' Prince et al., 1979' Hueckel and

Buckley, 1982! Steimle and Ogren, 1982!. Considerable work is needed to

fully understand the trophic pathways of artificial reef communities and

the importance of productivity to the success of an artificial reef.

The effect of distance of an artificial reef site from a natural

live-bottom area on the relative success of the artificial reef has been

studied by numerous investigators. The results of these studies are
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sometimes contradictory- Fast and Pagan �974! observed that when an

artificial reef was placed near a natural reef, fishes moved from the

natural reef to the artificial reef, but not conversely. Moxe recently,

Matthews �985! found that adult and subadult fishes moved from natural

to artificial reefs up to a distance of 1.6 km. The author suggested

that artificial reefs may increase fishing pressure that may be

detrimental to the local fish population. Other investigators  Dewees

and Gotshell, 1974; Stone et al., 1979! reported that artificial reefs in

the immediate vicinity of live-bottom areas did not affect the fish

community on the natural reef. Yoshimuda and Masuzawa   1982! suqgested

that axtificial reefs should be placed at least 600 m �,970 ft! from

natural reefs so that each reef would not influence the other's

Generally, it has been concluded that artificial x'eefs should be sited on

barren sand bottoms where no existing live-bottom communities exist

 Mathews, 1981; USDC, NMFS, 1985! ~ It is better to add an additional

productive habitat where one does not exist, rather than to make small
improvements to an already productive live-bottom area.

Vertical profile and amount of relief offered by an artificial
reef should be considered with respect to the target species' Study

results concerning these factors are conflicting  Miyazaki and Sawada<

1978; Mottet, 1982; Grove and Sonu, 1983!. Generally, it has been found

that tall artificial reefs forming mid~ater structures are best for

attracting migratory pelagic species  i.e., mackerels, bluefish, and

tunas!. Low-relief structures with more horizontal structure on the

seafloor are most suited for attracting demersal fishes  i.e., snappers,

groupers, and sea basses!  Klima and Wickham, 1971; Matsumoto et al.,
1981; Grove and Sonu, 1983!. Other studies have shown that the shape of

the reef may be more important than the height  Nakamura, 1982; Grove and
Sonu, 1983!. An artif icial reef will best attract fishes if the sides

are nearly vertical to increase turbulence and produce staqnation zones

and lee waves.

Another biological factor that may affect artificial reef success

may be the seasonality of spawning of target species. Many Studies
concerning the recruitment and succession of fishes on new ax'tificial
reefs indicate that juvenile fishes are often the fixst to inhabit an
artificial reef and are often present in larqe numbers  Randall, 1963;
Russell et al., 1974; Stone et al., 1979; Gascon and Miller, 1981; Walsh,
1985! ~ Although there is little information to show that juveniles

associated with artificial reefs survive and grow to adults> it seems

that an artificial reef provides additional habitat for juvenile fishes
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that may not normally survive. Placement of an artif icial reef during

the peak influx of juveniles of target species may signif icantly increase

the number of juveniles that develop and mature  Carter et al-, 1985! ~

Considerably more research is needed to correlate the juveniles of a

species settling on an artificial reef with peaks in spawning and Larval

availability.

The success of artificial reefs relative to natural reefs has been

studied by numerous investigators  Randall, 1963; Buchanan, 1973, 1974;

Russel,l, 1975; Molles, 1978; Smith et al., 1979; Gascon and Miller,

1981; Burchmore et al., 1985; Jessee et al.. 1985!. Generally, it has

been found that the community structure of fishes colonizing an

artificial reef is similar to the fish communities occupying nearby

natural reefs. Although there are some conflicting reports, it seems

that fish abundances on artificial reefs generally exceed those of nearby

natural reefs. This is probably due to the greater compLexity of

artificial reefs compared to natural reefs, however, many factors are not

well understood.

Whether artificial reefs actually increase fish productivity or

simply aggregate existing individuals is not known  Mottet, 1982>

Kuwatani, 1982; Grove and Sonu, 1983!. Some investigators concluded that

artificial reefs increase fish availability but not net productivity,

while others suggest that artificial reefs allow secondary biomass

production through increased survival and growth of new individuals due

tO the Shelter and fOOd reSOurCeS prOVided by the reef  MangeS, 1960;

Beguery, 1974; Bohnsack and Sutherland, 1985!. Considerable research is

necessary before the productivity of fishes on artificial reefs is

understood.

A review of existing information concerning artificial reefs has

indicated that considerably more research is necessary to better

understand the biological parameters that affect artificial reefs-

Additionally, very little information is available from studies conducted

offshore the Florida Panhandle.
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4. 0 ART IF IC IAL REEF SITE SELECTION

4. 1 FLORIDA

4. 1 ~ 1 Characterization of Potential Artif icial Reef Environments

The temperature of surface waters overlying the continental shelf

off northwestern Florida ranges from approximateLy 63 to 72 F �7 to

224C! in winter to 82 to 884F �8 to 31OC! in summer  Gaul and Boykin,

1964, 19651 Drennan, 1968; SUSIO, 1977; Dames a !kore, 1979! . Variations

in nearshore surface temperatures are closely related to air

temperatures. Surface water temperatures farther offshore closely

cox'respond with air temperatures in spring and summer, but deviate

somewhat during fall and winter  Drennan, 1968; Huh et al., 1978!. Mean

bottom water temperatures, inclu'sive of summer and winter, range from

approximately 57 to 68oF �4 to 20 C! ~ Intrusions of the Loop Current

onto the shelf may disrupt normal patterns and cause anomalous high

temperatures during nearly any season  SUSIO, 1977; Molinari and Festa,

1978; Vukovich et al ~, 1979; Sturges and Evans, 1983! .

The salinity of waters overlying the continental shelf off

northwestern Floxida generally range from approximately 28 to 37 ppt.

During spring  January to May!, there is a marked increase in freshwater

discharges into coastal waters overlying the shelf causing a reduction in

salinity  Schroeder, 1975!- Other factors that influence salinity

include evaporation, upwelling, and Loop Current intrusions- The major

saLinity changes due to freshwater discharges occur within the upper 33

to 66 ft   10 to 20 m! of the water column. Major salinity changes may

affect water circulation in the area as a xesult of corresponding density

changes.

Currents on the shelf off northwestern Florida are greatly

influenCed by bottOm tOpOgraphy, pXimarily the De SOto Canyon. Currenta

which would normally follow a given direction due to wind stress or other

forces can be diverted  Tolbert and Salsman, 1964; Gaul and Boykin, 1965;

Gaul et al., 1966; Durham and Reid, 1967; Gaul, 1967' Drennan, 1968x

Schroeder, 1976! ~ Based on various data types  direct measurements, wind

stress, drift bottles, and bottom and coastal configuration!, the normal

current flow is easterly or westerly, parallel to the coastline or

isobaths. There is a slight bias toward flow to the west. Naturally

occurring events such as cold-air outbx'eaks, tropical storms, and Loop
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Current intrusions may drastically change these conditions during any

season-

Sediments occurring on the continental shelf off the Florida

Panhandle are typically sand. These sediments appear well-suited for

supporting any type of artificial reef structure. Figure 4.1 shows the

sediment types occurring off the Florida Panhandle.

The benthos off northwestern Florida has been studied by numerous

inveStigators  Defenbaugh, 1976; SUSZO, 1977; Damee a Moore, 1979!. The

nearshore community to a depth of approximately 66 ft �0 m! has been

described as the West Florida Inner Shelf Assemblage. Table 4. 1 shows a

list of benthic species characteristic of the West Florida Inner Shelf

Assemblage. From approximately 66 to 197 ft �0 to 60 m!, the benthos

has been referred to as the West Florida Intermediate Shelf Assemblage.

Table 4 ' 2 presents a list of benthic species characteristic of the west

Florida Intermediate Shelf Assemblage. From approximately 197 to 394 ft

�0 to 120 m!, the benthos has been described as the West Florida Outer

Shelf Assemblage. Table 4-3 presents a list of benthic species

characteristic of the west Florida outer shelf Assemblage.

Some areas along the edge of the De Soto Canyon exhibit high

relief and live-bottom assemblages  Ludwick and Walton, 19571 Shipp and

Hopkins, 1978!. Outcrops and spire-like ledges attain 33 to 49 ft �0 to

15 m! of relief and have sponges, sea fans, sea whips, and tropical
fishes associated with them. These areas are productive live-bottom

areas and should be avoided as potential artificial reef sites'

SUSIO   1977! collected dredges and trawls along a transect off

northwestern Florida. The macroepifauna and epiflora consisted of

numerous species, including 58 molluscs, 59 decapods, 18 echinoderms, 16

algae, 5 scleractinian corals, and 1 octocoral.

Fishes that occur off northwestern Florida are similiar to the

fishes that occur off Mississippi and Alabama. Coastal fishes that are

commercially and economically important include sheepshead, red drum,

black drum, seatrouts, whiting, spot, croakers, and mullets. Farther

offshore, the fish fauna associated with outcroppings along the edge of

the De Soto Canyon are numerically dominated by more tropical species.

Serranids  sea basses! and pomacentrids  damselfishes! are the most

conspicuous fishes present, however, numerous apogonids  cardinalfishes!,
chaetodonts  butterflyfishes!, priacanthids  bigeyes!, sciaenids  drums!,
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Cnidaria Natantia

Penaeus duorarue

Gastropoda Reptantia

Libinia dubia

Mitrella lunata

Fasciolaria 1. hunteri Podochela riisei
Portsses ~ibbesii

B ivalvia
Echinodermata

Mellita uin uies erforata
Brachidontes exustus

Musculus lateralis

Chione cancellata
Luidia clathrata

Pycnogonida

Ano lodact lus inside
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TABLE 4 ~ 2 ~ BENTHIC SPECIES CHARACTERISTIC OF THE WEST FLORIDA

INTERt4EDIATE SHELF ASSEMBLAGE  FROM: DEFENBAUGH< 1976!s

ReptantiaPorifera

Ircinia strobilina

Haliclona viridis
S spina on i.a ~yes aria

EchinodermataGastropada

Fasciolaria liliue Luidia clathrata

spp'

~Enco a siohaiini

Eucidaris tribuloiles

Bivalvia

Echinastex' sp.~Loss is baana



TABLE 4. 3 ~ BENTHIC SPECIES CHARACTERISTIC OF THE WEST FLORIDA OUTER

SHELF ASSEMBLAGE   FROM: DEFENBAUGH, 1976 ! e

Bivalvia Reptantia

Ran i no ides lou is i an ens isAr ectec ~ibbce
Cal~aia sulcata

Anasimus latusNatantia
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holocentrids  squirrelfishes!, and lutjanids  snappers! are also present

in large numbers  Shipp and Hopkins, 1978! ~ The serranids and lutjanids

are important species to both commercial and recreational fishermen.

In addition to resident fishes, numerous other fishes occur

seasonally along the northwestern Florida coast. Pelagic fishes such as

king and Spanish mackerels migrate and spawn off northwestern Florida

during spring. Bluefin tuna migrate and spawn beyond the edge of the

continental shelf during winter and spring. Billfishes such as black

marlin, white marlin, sailfish, spearfish, and swordfish spawn along the

edge and beyond the continental shelfy Other pelagic species such as

cobia, dolphin, blackfin tuna, wahoo, and bluefish also migrate and spawn

off northwestern Florida and are commercially andior recreationally

important at various times of the year.

4.1.2 Identification of Sites Selected for Artificial Reef Placement off

Florida

Two potential artif icial reef sites have been selected off

northwestern Florida: a shallow water and a deepwater site- The shallow

water site is located 21 mi �9 km! southeast of Pensacola in

approximately 80 to 150 ft �4 to 46 m! af water. Coordinates of the

site are approximately 30''l0'8 Lat and B7 05'W Long. Figure 4.2 shows

the location of the site- Due to its close proximity to both the

coastline [13 mi �4 km!! and the shelf edge [0.25 mi �.5 km!J, it is

likely that a wide variety of species can utilize the artificial reef

structure. The site is probably close enough to shore that numerous

coastal species such as drums and seatrouts will be able to utilize the

structure. At the same time, due to its close proximity to the shelf

edge, some species  snappexs and groupers! more commonly associated with

the irregular shelf edge habitats will also be able to utilize the reef.

It is likely that a low-relief [<50 f t  <15 m! ] structure is

probably best suited for the shallow water site; however, a high-prof ile

structure like an oil platform would likely act as an attractant for

coastal pelagic species such as king mackerel, cobia, and bluef ish. A

high-profile structure would also provide habitat for demersal species

 lutjanids and serranids! as would a low-profile structure. Local

fishermen indicated that they px'esently fish for both demersal and

pelagic species and are interested in an artificial reef to maximize

their catch of both species types'

756



..:IO:-:
ALABAMA ' . FLORIDA

::":. :Pensacola:.::

FKIURE 4A- POTEHTIAL ARTIFICIAL REEF SITES OFF FLORIDA.

757



The bottom substrate at the site is likely to be sand, although no

site-specific data were identified. It is suggested that site-specific

data for both substrate and productivity of the surrounding bottom be

collected before final placement of the reef to optimize the

successfulness of the reef.

One additional parameter that should be considered prior to reef

placement is water clarity or turbidity- Due to the relatively shallow

nature of the site, the reef will be within the depth limits of scuba

divers. Meetings with local fishermen and divers indicated that scuba

diving would likely occur on an artificial reef structure placed in the

area. To best provide a structure that can be recreationally and

commercially used by the largest number of people, the reef should be

placed in relatively clear water. It iS likely that water clarity iS

quite good at the shallow water site because the site is close to the

shelf edge.

The deepwater site is located south of Pensacola in approximately

150 to 250 ft �6 to 76 m! of water. Figure 4.2 shows the deepwater site

location. Coordinates of the site are approximately 29o52'N Lat and

87413'W Long. The site is probably best suited for a high-profile reef

that can provide a mid-water structure up to approximately 70 ft �1 m!

from the surface without requiring a buoy. The structure is located at

the edge of the shelf and would provide an excellent habitat for fish

assemblages similiar to those that occur along the edge of the De Soto

Canyon. Serranids and lutjanids would probably be the most important

commercial and recreational species to occupy the reef. In addition to

attracting the previously described demersal and coastal pelagic fishes,

a mid-water structure in the area would likely attract numerous oceanic

pelagic species such as tunas, swordfish, and billfishes. Pristas �981,

1982! identified the area to be a location where a significant, number of

billfishes were raised relative to other areas in the De Soto Canyon

area. Many of these fishes are attracted to high-profile and even

floating structures. It is likely that an artificial reef with a

significantly high profile could further serve to attract and congregate

these species. The bottom substrate is most likely sand, however, a

site-specific survey of both the substrate and productivity of the
surrounding benthic habitat is suggested before final placement of the

reef. The reef site is located on the shallow side of a steep

topographic feature and may be in an area of upwelling. The upwelling
would probably be beneficial for attracting both demersal and pelagic
species.
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5.0 DISCUSSIONS AND CONCLUSIONS

5 1 FUTURE BIOLOGICAL CONSIDERATIONS

The coastal waters overlying the continental shelf off

Mississippi, Alabama, and the Florida Panhandle provide habitat for

important commercial and recreational fishery resources. Proper

implementation of artificial reef programs could greatly enhance the

fishery resources available to all three States-

Biological data were reviewed prior to selecting the potential

artificial reef sites off each State. In each case, very little

site-specific infox'mation was available. It is recommended that further

biological and environmental parameters be investigated at each site

prior to the final placement of an artificial reef-

Following the review of the literature concerning the biological

parameters that affect artificial reefs, it became apparent that there is
a general lack of data concerning many of these parameters as related to

specific species and geographic areas. Biological monitoxing is strongly
recommended before and after the placement of any artificial reef

structure- Monitoring should include measurements and observations
including substrate type, productivity, oceanographic and water quality
conditions, species present, their life histories, and their utilization
of the reef. Collection of this information will increase the relative

cost of an artificial reef program, however, the increase in knowledge

can significantly contribute to increasing the successfulness of future

artificial reef programs.

Following the regional meetings with local fishermen it became

apparent that most recreational fishermen will fish for nearly any

species that they think it will be possible to catch. Although a
majority prefer to fish for species that are edible, most recreational
fishermen set off on a fishing trip planning to catch whatever they can.

Few have species that they do not want to catch. Due to the non-specific
target species it is probably difficult to build an artificial reef that
will not benefit the recreational fishermen in some manner. Commercial

fishermen are limited to seeking species that have some marketable

quality and are therefore more difficult to please when constructing an
artificial reef. These factors must be considered when designing an

artifical reef from a biological perspective.
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5 ~ 2 FUTURE ARTIFICIAL REEF PROGRAMS

Artificial reefs provide an innovative way to increase the

potential catch of both recreational and commercial fishermen. Although

the placement of artificial reef structures to increase habitat in the

marine environment is not a new idea, research concerning the factors

that can optimize the beneficial effects of artificial reefs has been

limited. Significantly more data are necessary to realize the full

potential and effects of artificial reefs.

Commercial and recreational fishermen benefit est from the

placement of successful artificial reefs. Unfortunately, fishermen

generally do not have significant amounts of capital to invest in

artificial reef placement and research. As a result, although numerous

artificial reefs have been placed by small localized fishing groups or

interests, most of the data that exist concerning the parameters involved

in creating a successful artificial reef have been collected by either

local, State, or Federal governments or private industry, generally with

some commercial interests in the projects It seems that this trend will

continue in the future.

The largest sector of private industry with perhaps the rest at

stake economically is the oil and gas industry because of the problem of

removing obsolete offshore petroleum platforms' Legal and economic
considerations will probably be foremost in determining the future of

artificial reefs, especially artificial reefs from offshore petroleum

platforms. The oil and gas industry has been examining these problems
and working closely with the Federal Government to determine the most

mutually beneficial solutions. The Federal Government is developing a

National Artificial Reef Plan to provide reef construction and placement

guidelines and is continuing to fund research concerning various aspects

of artificial reefs. Nany of the existing platforms provide valuable

fishery habitats and removal may have detrimental effects on fisheries

and fishermen; however, maintenance and liability problems must be solved

before any platforms are left in place. Several oil companies have
already taken the lead by dismantling, transpoxting, and placing obsolete

petroleum platformS as artificial reefs offshore Alabama and Florida.
Very little rmnitoring has been conducted to determine the successfulness

of these artificial reefs to optimize the success of future endeavors.

Nonitoring should be conducted in the future when additional offshore

petroleum platforms are placed as artificial reefs.
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One suggested method for promoting artif icial reef endeavors is ta
develop regulatory policies whereby artificial reefs can be used as a

form af mitigation or perhaps fine payment. Mitigation is a relatively

new concept  e. g., see Soileau et al., 1985' Alevras and Edwards, 1985;
Duffy, 1985! that could be used for developing artificial reef projects
by industry involved in development of environmentally sensitive areas.
Artif icial reef programs could serve as mitigation measures to: �! avoid
or minimize impacts on organisms and habitats; or �! compensate for
unavoidable lasses of those resources. Perhaps companies that have

committed some type of environmental damage could be required to fund
artificial reef projects in place of fine payments- These types af

programs are potential suggestions that would provide more artificial
reefs and data pertinent to artif icial reefs, however, legal changes
would be necessary to implement such actions. Government policy makers

should investigate the f easibility of such policies ~

A significant amount of information is still needed ta aptimize
artificial reefs ~ Artificial reef decisionmakers should adopt

comprehensive plans for artificial reef development and data acquisition
in the future. With proper planning and data, artificial reefs could

provide a useful tool for government, private industry, f ishermen, and
fishery managers.
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ABSTRACT

Operational factors that influence the siting of artificial reefs

include environmental conditions at the site, availability and

suitability of different reef materials, transportation and logistics

requirements, deployment techniques, optimum reef design, and marking

requirements. Concrete blocks and rubble, steel ships and barges,

obsolete petroleum platforms, and Japanese-designed structures are the

most suitable materials for artificial reefs-

The shelf drops of f rapidly offshore from Pensacola, Florida.

Deep water and firm substrates make much of the area suitable for reef

development. An area of deep water near shore and with a sandy bottom is

suggested for reef siting. Japanese-designed structures and obsolete

ships, barges, and petroleum platforms are suitable materials for

deployment in the area.

Technology exists for the transport of reef materials to the

selected sites. Barges, heavy equipment, or flotation devices will be

needed, depending on the material being used. Reef construction should

incorporate a high degree of complexity into the reef structure. Reefs

with less than 85 ft �6 m! minimum clearance will probably need a

lighted buoy to mark the location.
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EXECUTIVE SUMMARy

This study was initiated as part of a multidisciplinary effort to

identify potential artificial reef sites off the Florida Panhandle on the

basis of legal, social, economic, biological, and operational issues.

This report designates sites on the basis of operational constraints.

Operational factors that influence reef siting include

environmental conditions at the site, availability and suitability of

different reef materials, transportation and logistics requirements,

deployment techniques, optimum reef design, and marking requirements' A

computerized literature search was undertaken to identify the available

literature on these topics-

Numerous types of materials have been used in the past to

construct artificial reefs. Based on availability and durability,

concrete blocks and rubble, steel ships and barges, obsolete petroleum

platforms, and Japanese-designed structures are the most suitable

materials for reef construction. Blocks created from fly ash generated

by power plants that burn coal may also have applications for artificial

reef use- Although tires have been used extensively in the past, their

tendency to drift or break apart makes their use questionable.

Environmental conditions that affect the success of artificial

reefs include waves and currents, depth, substrate type, and topography.

Areas subject to high-energy waves and currents should be avoided because
these conditions limit the life-span of a reef ~ Depth is important for

maintaining minimal navigational clearance, attracting the target fish

species, and minimizing the effects of storms on reefs. Firm sand
substrates are preferred to minimize the loss of a reef due to sinking or

siltation. Topographies that are favorable for artificial reefs include
flat and featureless bottom regions, near the shoreward edges of valleys

or depressions, or areas on either side of ridges.

The area off the Florida Panhandle is characterized by deep water

in close to shore unlike most areas of the Gulf of Mexico. Sand bottoms

cover a large portion of the area. Most of the existing reefs are
located in nearshore waters of 67 ft �0 m! or less' The Escambia County

Marine Recreation Committee has proposed 22 artificial reef sites in

shallow �8 ft! �5 m! to deep �85 ft! �6 m! waters. A proposed reef

zone extends seaward from the 80-ft contour and east of the existing

navigational fairway to Pensacola Harbor. This area would include most
of the sites proposed by the Kscambia County Committee. This zone
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includes the site of the exiSting Tenneco reef at a depth of '/75 f t

�4 m! . Expansion of the reef coraplex at this site is recorraaended as a

priority.

Transportation of recommended reef raaterials, including obsolete

petroleum platforms, to a site is technically feasible. Barges and heavy

equipment or flotation equipment for towing to a site will be required.

Little information is available in the literature on deployment methods,

however, it is important to anchor an offloading vessel to minimize

spreading and to optimize placement of reef materials.

Reef size, complexity, spatial arrangement, location, orientation,

and height are important factors to consider for a successful artificial

reef. Optimum reef area ranges from 200 to 2,500 m  cross section! or

2,500 to 130,000 m  bulk volume!. Reefs should consist of a

hierarchical arrangement that includes blocks or units to form a set,

sets clustered to form groups, and several groups to form a reef complex.

Sets within a group should be spaced approxiraately 985 to 1,640 ft �00

to 500 m! apart. Reef complexes should be spaced at least 2 mi � km!

apart. Reefs should be oriented perpendicular to currents. Reef height

is probably most important for migratory fishes, and horizontal spread is

probably most important for demersal fishes. Reef profile is more

important than. height, and vertical sides seera to be the best

attractants. Vertical panels and horizontal and diagonal skeletal

members are effective attractants because of the niches and shadows

created. Large chambers and holes are avoided by fishes as are chambers

with only one opening.

The U.S. Coast Guard determines the necessity for marking an

artificial reef on the basis of:

1! physical characteristics of the obstruction;

2! depth of water in which the obstruction is located;

3! proximity of the obstruction to historic or designated vessel

routes; and

4! type of vessel traffic at the obstruction site.

Marker buoys are generally not required if there is a 85-ft �6-m!

rainimum clearance above the reef.
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1 0 INTRODUCTION

The United States has been one of the world's leaders, alonq with

Japan, in using artificial reefs to enhance fishing activities in

offshore waters. Many of the efforts in the United States have developed

haphazardly as a result of low budget efforts by private groups or

minimally-funded State agencies. One thing learned during trial and

error endeavors is that knowledge and understanding of operational

considerations are imperative to successful reef-building efforts-

Operational factors that need to be considered in planning

artificial reef projects include environmental conditions at the site,

availability and suitability of different reef materials, transportation

and logistics requirements, deployment techniques, optimum reef design,

and marking requirements. The objective of this report is to evaluate

these factors as they affect reef-building operations and to select areas

or sites suitable for the placement of artificial reefs.

It should be pointed out that this is one aspect of a

multidisciplinary effort to select sites. Therefore, while legal,

social, economic, and biological constraints influence successful

artificial reef development, no attempt was made  except in a very

general way! to incorporate these other issues into the present analysis.

Hence, potential sites are recommended primarily on the basis of

operational factors. Operational, legal, social, economic, and

biological constraints must be evaluated in concert before final

selections are made-
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2.0 METHODS

The primary tasks conducted to achieve the objectives of this

project involved collection and review of existing literature and data
concerning the operational factors involved in constructing and siting
artificial reefs' Data collection was accomplished by several different.

methods including: �! computerized literature search and review;

�! review of in-house literature; �! personal communication with

researchers and persons involved with artificial reef projects; �! input

from the Advisory Group--a group of artificial reef knowledgeable persons

selected to review and advise on the direction and nature of the proj ect

and products; �! acquisition of information and advice compiled by

persons at the Sport Fishing Institute's  SFX's! Artificial Reef

Development Center; and �! acquisition of information available from

various State and Federal agencies.

A computerized literature search of numerouS data baSes from the

DIALOG Information Retrieval Service was conducted using the key words

"artificial reef ~ " The search was conducted at Mississippi State

University by Dry Arthur Cosby and Bill Howard. Table 2. 1 presents a

list of data bases searched and the number of citations identified in

each. A hard copy print-out of the citations was obtained and reviewed

for pertinent literature. Copies of all pertinent literature were

obtained and reviewed to identify additional information. An attempt was

made to collect all pertinent information identified from the computer

search and literature review.

Many in-house documents, including a significant amount of gray

literature, were reviewed for pertinent information and additional

references. Continental Shelf Associates, Inc. has a continuously

expanding file concerning artificial reefs which provided a significant

amount of information relevant to this study.

A number of persons at various universities, organizations, and

private companies having experience with the construction and siting of

artificial reefs were contacted for information. This information often

assisted in identifyinq potential problems and solutions associated with

implementing an artificial reef ~

Numerous members of the Advisory Group provided valuable

suggestions concerning literature and information sources to review and
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TABLE 2i1 s SUMMARY OF THE COMPUTER LITERATURE SEARCH OF VARIOUS DATA

BASES FROM THE DIALOG INFORMATION RETRIEVAL SERVICE USING
THE KEY WORDS "ARTIFICIAL REEF ~"

CitationsData Bases Searched Years

NTIS 801964-85

Dissertation Abstracts

Sociological Abstracts

PTS Defense Markets and

TechnologY
33

Conference Papers Index

Federal Research in

Progress

 unabridged! Sep 1984Federal Research in

Progress

31BIOSIS Previews 1981-85

15BIOSIS Previews

17BIOSIS Previews

201970 � Nov 1984COMPENDEX

148Oceanic Abstracts

47ENVIROLINE

178

281968 � Nov '1984Mater Resources Abstracts

Total 622

777

Aquatic Science Abstracts

Environmental Bibliography

Aquaculture

1861 � Jan 1985

1963-84

1982-84

1973 - Sep 1984

Sep 1984

1977-80

1969-76

1964 � Oct 1984

1970 » Nov 1984

1978 � Sep 1984

1974 � Oct, 1984

1970 � Jan 1984



offered the results of personal investigations. These individuals were

also helpful by providing the views of various interest groups with whom

they are associated.

The SF? in Washington, D.C. provided numerous publications

concerning the design and siting of an artificial reef and exclusion maps

for the specific areas of this study. Personnel at the SFI also helped

by providing information that was requested for the study.

Literature and/or information was obtained from various State and

Federal agencies. any individuals associated with previous or ongoing

artificial reef projects were most helpful in making recommendations for

this project

All of the compiled information was reviewed and a report

synthesized in an attempt to identify the operational optimum artificial

reef sites off the Florida Panhandle.
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3 ~ 0 LITERATURE REVIEW

Previous attempts at constructing artif icial reefs have

demonstrated that the type of material used as well as environmental

factors affect the success of a reef-building operation. These factors

are also important operational issues in selecting potential artificial

reef sites. The following section presents a summary of findings from

previous reef-building operations as related to these factors.

3 ~ 1 TYPES OF REEF MATERIALS

Although many types of materials have been used for artificial

reef construction  Table 3. 1!, not all materials are suitable or

recommended for users Hyatt   1981! suggested that persons involved in

selection of materials for reef construction should consider the cost of

preparing the materials, transportation requirements, suitability of the

materials to reef objectives, and abundance of the materials. Hinman

�981! suggested that the reef program objectives  i.e., who will be the

user groups! are important considerations in the selection of reef

materials as well as the reef size and configuration.

Artificial reef-building efforts in the United States have

primarily been directed toward recreational fishermen and have often

resulted in large, haphazardly constructed reefs using scrap materials

 Bohnsack and Sutherland, in press!. Automobile tires and concrete

blocks have been the most commonly used materials because of their

availability, low cost, and ease of handling. Although tires have been

widely used, specialized equipment is required to compress the tires into

bales  Tolley, 1981!. Ryder   1981! suggested that tire bales not be

placed in waters less than 70 ft �1 m! deep because of their tendency to

break apart and drift in high energy environments- Mathews   1984!

reported that the U.S. Army Corps of Engineers  COE! stopped permitting

tire reefs altogether' Other low density materials such as automobile

bodies and appliances are not recommended because of their tendency to

rust away and/or drift in shallow waters  Ryder, 1981! ~ The use of

wooden structures or vessels is also discouraged because of eventual

navigational hazards or beach littering following disintegration during

storms  Mathews, 1984!.

Concrete materials are suitable for artificial reef construction

because of their density< durability, low cost, and availability   Ryder,
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TABLE 3e 1 e MATERIALS USED IN THE CONSTRUCTION OF ARTIFICIAL REEFS
 FROM: RYDER, 1981 ! .

Metal Material

Light Metal;
Automobiles

Boats

Appl iance s

Heavy Metal:
Oil platforms
Steel vessels

Rubber

Automobile tires

Truck and heavy equipment tires

Concrete

Culverts
Manholes

Blocks and bricks

Rubble

Rock

Other

Fiberglass
PVC

Wood

Coal waste combustion products
Electrodeposition
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1981! ~ Nathews �983! considered concrete as one of the most effective

materials in use in the country. He pointed out that concrete reefs

require relatively limited amounts of labor, but do necessitate the use

of heavy equipment for loading and unloading. Sheehy �983! noted that

concrete material requires a staging/storage area and that transportation

costs fram construction sites ta staging areas can be considerable'

Ships and barges are the oldest type of artificial reef material

 Nathews, 1983!. Sunken vessels provide high profile and large surface

areas which are advantageous in providing substrate for marine growth and

attracting fishes  Bieling, 1981! ~ Steel-hull barges and ships have been

among the most successful materials used in Florida's reef-building

projects  Dean, 1983!. During the 1970s, obsolete Liberty ships were

made available by the Federal government to States interested in

artificial reef construction. Mississippi and Alabama deployed five

vessels each and Florida deployed six vessels before the supply

diminiShed  AnOnymauS, 1985!. Future SOurCeS Of thiS type of material

will likely be from private sources.

Recent interest has focused on the use of obsolete offshore oil

and gas production platforms as artificial reefs. Six reefs have been

created in waterS off Alabama and Florida using obsolete structures

donated by Exxon company, U.s.A., Marathon oil company, Tenneco oil

Exploration and Production, and the Stage I and II platforms from the

U.ST Navy. All but one of these reefs have been created in Gulf of

Mexico waters. The reef outside this area was constructed in the

Atlantic off Broward County, Florida. NcIntosh �981! reported that the

reef created from the Exxon structure is one of the most productive in

Florida. Over 3,700 structures are located in the Gulf of Mexico and

about 40 become obsolete every year  Dean, 1983!. The fact that most of

these structures are located off Louisiana and Texas results in

significant operational and logistic costs for towing these structures to

the eastern Gulf. In spite of the costs, it was estimated that Exxon'8

platform donation as a reef saved 5 million dollars over the costs of

dismantling and disposal on shore  Dean, 1983!. Costs and/or savings can

be expected to vary depending on water depth at the platform site,
platform size, and distance to the reef site. Shell Oil Company �985!,
for example, estimated that use of a platform as an artificial reef

 i.e., one towed to another location! would cost from approximately one

half to one seventh of that required for dismantling and disposal on

shore. This variation was largely dependent on water depth.
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Carleton et al ~ �982! and Woodhead et al- �982! discussed the

results of creating artificial reefs from wastes generated by burning

coal in power plants. The need to dispose of these wastes and the

shortage of sufficient land-fill capacity raised the potential for ocean

disposal combined with reef construction. A conversion process that

combines a sludge filtercake with fly ash is required to stabilize the

wastes and protect the environment- Preliminary results seem to indicate

that the waste product is nontoxic to marine life and the reefs attract

fishes and invertebrates.

The Japanese government has ceased funding the construction of

artificial reefs built from waste materials  Bohnsack and Sutherland, in

press!. The Japanese artificial reef program is directed toward

commercial fishermen and uses special designs and materials including

steel-reinforced or prestressed concrete, polyethylene concrete, rubber,

and fiberglass-reinforced plastic  FRP!. Sheehy �981! suggested that

the manufactured reefs used by the Japanese offer greater design

flexibility, extended life spans, and better bottom stability than the

materials commonly used in the United States. Sheehy �983! compared a

scrap culvert reef and a Japanese-designed FRP reef and found the latter

to be superior in terms of attracting and sustaining desired target

species of fishes and forage species in Florida waters. Major costs of

FRP reefs are in materials and construction rather than in

transportation, handling, and placement as with scrap material reefs

 Sheehy, 1983! ~

The reefs described in the preceding discussion are all designed

as bottom structures. Mid-water and surface structures are also

available for use in attracting pelagic fish species. These types of

fish attractors generally consist of a float, an attractor  e.g.,

discarded net material, synthetic-covered fiberglass frames and

streamers, etc.!, and an anchored mooring  Mclntosh Marine, 1983! ~

Mcllwain and Lukens �978! reported successful efforts in attracting

pelagic species to two artificial reef sites off Mississippi using

mid-water attraction devices. Mclntosh Marine   1983! also found that it

was possible to increase the number of fishes at artificial reef sites by

the addition of mid-water attraction devices. Myatt �978! described the

use of mid-water devices to create a "trolling alley" adjacent to natural

or artificial reefs and increase the catch rate of pelagic fishes.

Given the existing evidence, it is apparent that concrete

materials, steel ships and barges, and obsolete petroleum platforms will
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most likely be used in constructing artificial reefs in the United

States- Japanese-designed structures also present a significant

potential for increasing artificial reef productivity in U.S. waters.

other materials are less suitable because of their lack of durability or

availability. Therefore, the discussions which follow in selecting reef

sites based on operational characteristics will focus only on the

proposed use of these four types of materials.

3 ' 2 ENVIRONMENTAL FACTORS

Bohnsack and Sutherland  in press! summarized the state-of-the-art

in artificial reef design and placement and found that some investigators

concluded that correct site selection was more important than reef

design. Many artificial reef projects have been less than successful

because reef planners have failed to consider substrate conditions and

the energy environment at a site. Site selection should be based on

optimum environmental conditions.

Important oceanographic considerations include wave direction and

force and magnitude of tidal and ocean currents. Mathews �985!

suggested that areas with strong tidal currents should be avoided because

these currents will cause erosion on alternate sides of the reef, causing

it to sink. A relatively weak current could be beneficial to a reef

situated at right angles to the current. Sheehy �982! has developed

stability calculation equations that use available oceanographic data and

estimates of significant and maximum wave heights and periods, current

velocities, and substrate data. These equations have been used to

predict the stability of various Japanese-designed unit reef

configurations under various conditions.

Depth is of prime importance in placing artificial reefs for

several reasons. First, regulatory agencies require a certain minimum

clearance for navigational purposes. In Florida, the COE prefers a

minimum clearance of 50 ft   15 m! although more or less may be required

depending on the location and type of reef  J. Winn, 1985, personal

communication, COE!. The Oil Industry International Exploration and

Production Forum   1984! has taken the view that at least 130 ft �G m! of

clearance should exist when petroleum platforms are used as artificial

reefs. Figure 3. 1 shows bathymetric contours off the Florida Panhandle.

It is significant to note that the shelf off Pensacola, Florida tends to

be among the narrowest in the Gulf of Mexico.
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Secondly, depth is important depending on the target fish species

desired. Mathews �981! suggested that the optimum reef depth ie 90 to

120 ft �7 to 37 m! . This is due to the fact that shallow reefs in 30 to

45 ft  9 to 14 m! depths do not attract the large benthic species common

to reefs in 60 to 120 ft �8 to 37 m! depths. Shallow to intermediate

depths may be desired if the reef is to serve a sizeable recreational

diver population.

Finally, depth is an important factor when considering the

potential impacts of severe storms on a reef. Reef materials in waters

too shallow can be moved around or exposed to sedimentation during a

storm. Mathews   1981! suggested that sites be chosen in water depths

that are below the maximum affected depth during a 10-year storm event.

This depth can be determined from the fact that a wave does not affect

the bottom when the depth is greater than one half the wave length.

Substrate type is an important biological concern in. the siting of

artificial reefs. It is also a major operational consideration.

Artificial reefs placed in areas of soft clay or silty sediments can sink
into the bottom. Sand or sand/shell bottoms are the preferred substrate

for siting reefs because of the greater support they provide  Mathews,

1981! ~ Figure F 1 shows the distribution of sediment types off

the Florida Panhandle. Most of the bottom consists of a sand substrate

 Brooks, 1973!.

Grove and Sonu   1985! identified three topographies that are

favorable for artificial reef placement  Figure 3.2!. These include

placement in areas with gentle slopes and a relatively flat profile; in
areas not far from the shoreward encroachment of a depression; and in

areas on either side of a ridge which divides water masses or bottom

topography. Most of the bottoms of concern can be classified under the
first type of condition, given the general lack of topographic features
and the parallel depth contours in the study area  Figure 3. 1!.
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4.0 ARTIFICIAL REEF SITE SELECTION

The previous section discussed the importance of considering the

types of reef materials and environmental conditions in siting artificial

reefs. Other data which are important in site selection include existing

reef locations, navigational fairways, commercial trawl fishing areas>

pipeline and communication cable routes, and military exclusion areas ~

All of these data are considered in the following description concerning

the selection of potential reef sites. In the selection process,

exclusion mapping techniques were used. With this technique, areas that

are unsuitable on the basis of environmental conditions, navigational or

military hazards, pipeline or cable routes, or interference with

commercial fishing grounds were excluded from consideration. The

remaining areas were selected as potential sites.

4 e 1 OPERATIONAL CONSIDERATIONS

Operational concerns are minimal for the Florida Panhandle coastal

area. From an operational perspective, it is an excellent area for

establishing artificial reefs. Depths increase rapidly from shore

 Figure 4. 1!, providing for nearshore reefs with minimal opportunities

for conflict with commercial trawlers. The bottom is generally hard or

sandy which provides optimum substrate conditions. Navigational fairways

and a military zone to the east eliminate some areas from consideration,

but these concerns are minimal in light of other conditioners

4.2 SITE SELECTION

Existing artificial reef sites are depicted in Figure 4.2 and

summarized in Table 4 ~ 1 ~ Artificial reef sites proposed by the Escambia

County Marine Recreation Committee and the suggested area for artificial

reef siting are shown in Figure 4-3- The proposed zone was selected on

the need to satisfy the requirments of both the nearshore and offshore

fishermen. Although the areas west of the pass into Pensacola Bay

satisfies the operational requirements for reef siting, the area east of

the pass appears to be better suited for artificial reefs because of the

deep water habitats near shore. This allows construction of reef

habitats of various types  i.e, low profile, high profile! within minimum

distances from shore thereby providing for a variety of users. However,

it should be noted that sites l. 16, 17, 18, and 19 would provide

artificial reefs for the small boat fisherman wishing to stay close to

shore. Operational conditions in this area are suitable for low profile

reefs-
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FIOVAE 4.R. LOCATION OF EXISTINO IIRGFS OFF THE FLORIOA PANHAIIOLE.
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4 3 SUGGESTED REEF MATERIALS

Existing reefs in the area are constructed of an airplane wreck,

tires, and a Liberty Ship. The ship and airplane wreck are particularly

attractive to divers and, if left in tact, provide good habitat for

fishes. The relatively deep water in the area of the existing reefs

allows for high-profile reef structures while maintaining a 50-ft �5-m!

clearance. It was mentioned at a meeting with fishermen in Pensacola in

January, 1986 that Escambia County has developed plans for increasing the

numbers of artificial reefs off Pensacola Bay. The plans call for

creating reef complexes at new and existing reefs using old ships,

concrete rubble, and Japanese-designed structures. All of these would

provide excellent reef materials in the shallow to mid-depth ranges

 i.e., 40 to 150 ft! �2 to 45 m! of the area. However, in the deeper

parts of this zone, reefs should be constructed primarily of large

materials for which design and placement can be more easily controlled.

Intact ships and barges or Japanese-designed structures would satisfy

this need. The design and construction of reefs made of concrete rubble

are difficult, if not impossible, to control in deeper waters. During

deployment this material is likely to spread over a large area and lose

its effectiveness in attracting fish.

This area of Florida is one of the most suitable along the entire

Gulf coast for artificial reefs constructed of intact, obsolete oil

production platforms. The deep waters needed for this kind of reef are

at their closest point to shore in this area of the Gulf. The Tenneco

platform was sunk in 115 ft �3 m! of water just 22 mi �5 km! southeast

of Pensacola- This is the average distance that the majority of the

fishermen in Mississippi and Alabama have been traveling to reach reefs

off their shores in waters 80 ft �4 m! deep or less. 'the existing

Tenneco reef provides the opportunity to create a reef complex in this
area using additional platform or large ships with their superstructures

intact  as long as the minimum navigational clearance is maintained!.
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5 0 DISCUSSIONS AND CONCLUSIONS

5 1 TRANSPORTATION OF REEF /MATERIALS

Transportation of reef materials to the proposed site probably

represents the largest single operation in terms of both effort and cost

in the artificial reef construction process- Various types of methods

are available to transpart the materials to a site depending an the

materials used.

Barges will generally be the preferred mode of transport for

concrete materials because of the weight and volumes involved. Heavy

equipment such as trucks ar cranes will be required to load the materials

onto the vessels' For unloading at the reef site, either "bottom

dumping" or crane-equipped barges are necessary. It is significant to

note that with barges, placement of materials on the bottom is generally

scattered and it is difficult, if not impossible, to form the reef in a

particular deeign. Narking the site with a buoy and anchoring during

unloading can minimize the scatter of reef materials.

Sheehy �983! used air bags to float Japanese-designed FRP reef

units to a site off Panama City' These 5-m long by 1 ' 0-m diameter units

were towed to the site by small  i.e., 5-ton! boats. However, most

Japanese-designed structures weigh on the order of several tons and

require crane-equipped barges for transport, unloading, and placement.

To date, two obsolete petroleum platforms  Tenneco and Narathon!

and a submerged production system  Exxon! have been moved from their

locations off Lauisiana and deployed as artificial reefs off Alabama and

Florida. The submerged production system was a 2,200-ton structure towed

300 mi �83 km! to a locatian 35 mi �6 km! offshore Apalachicala,

Florida in 110 ft �4 m! of water in 1980  Sheehy and Vik, 1982! ~ Twa

other obsolete platforms  Stages I and II! used by the U.S. Navy far

scientific ObServations were Sunk in place off Panama City, Florida.

Tenneco donated a platform to the State of Florida in 1982 for an

artificial reef in 175 ft �3 m! of water 22 mi �5 km! southeast of

Pensacola. The original structure was transported by barge in two

sections. The deck section measures 72 ' 5 ft �2 m! by 50 ft �5 m! and

is 26 ft  8 m! tall. The 130 ft long steel jacket rests on its side and

projects upward in the water column about 90 ft �7 m!. Holes were cut
in the deck section before deployment to permit light penetration and to

attract mare fishes  Johnke, 1984! ~
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In 1983, Oceaneering International, Inc. engineered a new

technique for moving petroleum structures. An obsolete Marathon platform
jacket in 208 ft �3 m! of water off Louisiana was fitted with buoyancy
tanks, toppled in place, and towed to a reef site 50 mi  80 km! off

Alabama. The structure lies on its side in 240 ft �3 m! of water,

leaving a clearance of 130 ft �0 m! ~ The deck structure which had been

removed from the jacket was also tcwed to the site on a barge and placed
on the bottom near the jacket structure.

A variety of comments were received from oil companies, agencies,

and others concerning the technical feasibility of transporting petroleum

platforms in response to a Minerals Management Service  MMS! request for
information on platform dl.spositions  Federal ~ae ister, 13 November 1994,
p ~ 44925! - These comments are summarized in Table 5.1. Overall, it

appears that the technology is currently available to remove existing

platforms from water depths of 300 ft  91 m! or less and to transport the
structures to sites for use as artificial reefs. The weight of the

jackets and the available technology may limit the use of platforms in

water depths greater than 300 ft  91 m! ~ However, economics, and not

technology, will eventually dictate the fate of these structures.

5 ~ 2 DEPLOYMENT

Published literature that concerns descriptions of techniques used

in deploying reef materials is generally lacking. It is assumed that in

most cases, the reef materials are transported to a location above the

reef site and allowed to drop from the surface. In shallow waters, a

crane can be used to deposit materials and construct a reef to desired

specifications. This may be less feasible in deep waters. In deep as
well as shallow waters, currents could induce drifting which would result

in scattering of the materials. It is important to mark the reef site

and to anchor vessels unloading materials to ensure proper placement of

the materials- Demoran   1981! reported that anchoring the bow and stern

of an obsolete ship before sinking facilitated maintaining the desired

position of the hull-

5 9 3 OPTIMUM REEF SIZE AND CONFIGURATION

The following discussion is summarized from Bohnsack and

Sutherland  in press! who reviewed the literature on the optimum design

and placement of artificial reefs. while much of the knowledge on this

subject has come from U.S.-sponsored research, the vast majority of the

794



Company/Age ncy Comments

Atlantic Richfield Company a! Buoyancy tanks may be needed for towing
a jacket to a disposal site.

a! A major technical problem is providing
buoyancy during transport.

b! During towing of a refloated platform,
operators must ensure control at all

times, particularly in congested areas
and during periods of adverse weather.

Chevron U. S.A. Inc.

Cities Service a! Size and bulk of many jackets exceed
the capacity of existing equipment to
remove in one piece.

b! Refloating equipment is not currently
available with sufficient capacity to
transport large jackets.

c! Technology and equipment are being
developed to facilitate platform
removal by refloating.

a! Capability exists to salvage whole
platform jackets in waters to 200 ft.

b! In deep waters, platforms have to be
dismantled.

Conoco Inc.

a! Even in water up to 1,000 ft, it is
feasible to cut platforms into pieces
and to transport on barges.

b! Primary problem in deep waters is to
refloat and transport the jacket.

ExxOn Company, U.S-AD

a! A jacket cannot simply be removed from
deep water and placed in a shallow
location because the structures are not

designed to resist the large
overturning moment.

Marathon Oil Company
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Company/Agency Comments

a!

b!

a!

b!

Pennzoil Company

a!

b!

Phillips Petroleum
Company

a!

b!

Shell Oil Company
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Minerals Nanagement Service

National Ocean Industries

Assoc iat ion

Oceaneering International,
Inc.

a!

b!

c!

a!

b!

c!

Only economic and planning limitations
restrict the potential utilization of
oil and gas structures as artificial
reefs.

Transportation of a jacket by
controlled flotation may be safer than
transport by a conventional barge.
Technology is available, but at high
cost, to remove platforms from deep
water by removing in sections.

Technology exists for relocating most
structures in water depths of 200 ft or
less.

Economics, not technology, is the
limiting factor in the use of post
production platforms.

Technology exists to remove and dispose
of all platforms currently in place.
Technology has been limited in past by
the lifting capacity of derrick
barge s.
Oceaneering is investigating options to
�! tow jacket horizontally to a reef
site; and �! tow the entire structure
either horizontal or vertically to a
reef site.

bk st of platforms salvaged to date have
been small structures in shallow water

that could be loaded onto barges.
Platforins to be salvaged in the future
will be too heavy to load onto barges.

No technological problems exist in
dismantling or transporting platforms.
Supplemental buoyancy will be a
consideration for large or deep
platforms.

There are no technical problems
associated with dismantling and
transporting platforms.
Technological capabilities are limited
by lifting capacities of derrick
barges.



Company/Agency Comments

Sohio

Tenneco Oil
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TABLE 5 ~ '! ~  CONTINUED ! ~

a! No technical problems associated with
dismantling and transporting platforms
in water out to 300-ft depths.

b! Zn water depths from 300 to 600 ft,
jacket weight is a serious technical
limitation. Lift capacities for
present derrick barges are not
sufficient for these weighted'

c! Underwater technology is not currently
available for salvage work for

platforms in water deeper than
1,000 f t

a! Transporting an old platform depends on
availability of an adequate capacity
barge ~

b! Buoyancy tanks have several
l imitations.



literature has originated from Japanese scientists. Information is

available on how reef size, height, complexity, spatial arrangement and

orientation, and location affect reef success in attracting fishes.

The area of the reef  i.e ~ , the amount of material deposited and

the area of bottom covered! is one of the most important design

considerations. Large reefs seem to be more productive than small reefs,

although biological productivity reaches a peak at some optiraum size

 Grove and Sonu, 1985!. In an analysis of Japanese artificial reef

studies, Grove and Sonu { 1985! found that the advantage of an artificial
reef over a natural reef was at a maximum at. a reef size of about

1<400 m  cross section! or 50,000 m  bulk volume! ~ Overall, an

artificial reef tended to be more attractive than a natural reef at sizes

ranging from 200 to 2,500 m  cross section! or 2,500 to 130,000 m

 bulk volume!  Figure 5. 1!. Various investigators have theorized as to

what constitutes an optimum size depending on location. Japanese

research has indicated that reefs should consist of a hierarchical

arrangement; many blocks ar units should form a set, sets should be

clustered into groups, and several groups should form a reef complex

 Figure 5.2! ~ Reef sites within a group should be spaced about 984 to

1,641 ft �00 to 500 m! apart while reef complexes can be spaced at least

2 mi � km! apart  Grove and Sonu, 1985! ~

There seems to be no clear evidence regarding the importance of

height or relief for attracting fieheS. From the StudieS conducted, the

effect of height depends on the species. Grove and Sonu �985! concluded

that height was more important to migratory fishes, and horizontal spread

was more important to demersal fish species-

Of more importance to fish attraction than height is the profile

of the reef. Vertical sides seem to be the best attractants  Grove and

Sonu, 1985! ~ Sheehy { 1981! explained that this is due to the interaction

of currents with the reef. Orientation of reefs should be perpendicular

to currents to maximize this interaction. Prevailing currents tend to be

alongshore in the northeastern Gulf.

Another important factor for artificial reef success is reef

complexity. This includes design, spatial arrangement, number of
chambers and openings, and the amount of interstitial space. Studies

have shown that fishes may avoid chambers with only one opening. Large

chambers and holes are also avoided by fishes. Vertical panels and

horizontal and diagonal skeletal members may be more effective than
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vertical members because of the shadows created. Investigators have also

found that artificial reefs made of different materials are superior to
reefs of one material type.

5 4 MARKING UXRENENTS

In shallow waters, marking of a reef site is an important

consideration for navigational safety reasons. This is of less concern

in deep waters, but buoys assist fishermen in locating a reef- Narking
also enables commercial trawl fishermen to avoid reefs where nets may
become entangled.

The U.S. Coast Guard  USCG! has the legal responsibility to

determine if a buoy is required on a reef. This determination is made on
the basis of:

1! physical characteristics of the obstruction;

2! depth of water in which the obstruction is located;

3! proximity of the obstruction to historic or designated vessel
routes; and

4! type of vessel traffic at the obstruction site.

Burgess   1974! stated that the USCG will not normally require marking of

a reef if there is over 85 ft �6 m! of clearance. The U.S. Coast Guard

requirements for proposed reefs off Escambia County, Florida include a

permanent buoy if less than 50 ft   15 m! of clearance is maintained.

Where greater than 50 ft �5 m! clearance is maintained, buoys are

required only until the reef has been posted on navigation charts and a

notice to mariners issued. The process would require 12 to 18 months

before a permit request for removal could be made. When marking is

required, the owner of the artificial reef must maintain the buoy. At

the Marathon platform reef', which has a minimum clearance of 80 ft

�4 m!, the oil company was required by the States of Florida and Alabama

to purchase and place the first VSCG-approved permanent buoy  Walters,

1985!. Any further responsibility was assumed by the States. Exxon was

able to avoid the need for a buoy at the reef created by its production

template [minimum clearance of 40 ft �2 m!j by placing the structure

near an existing lighted and buoyed U-S. Air Force tower  Ditton and

Folk, 1982!
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5 ~ 5 SUhf NARY OF OPERATIONAL RE UZ RENENTS

Various zones from shallow to deep waters have been established

for potential artificial reef sites' The suitability of these sites can

only be established after operational requirements are considered along

with the legal, social, economic, and biological concerns associated with

creation of reefs in these areas. As part of the analysis, it will be

necessary to establish the objectives of the reef program  i.e., the

target species desired and the user groups of the reef!. These

considerations will eventually dictate the final reef design-

In general, four types of materials are suitable for reef

construction. These are concrete blocks or rubble, obsolete ships or

barges, petroleum platforms, and Japanese-designed structures. High

density, concrete material is pxobably most suitable in shallow areas

where low profile structures will be required to comply with minimum

clearance requirements. Ships, bax'ges, and Japanese-designed structures

are suitable for intermediate depths from 60 to 150 ft �8 to 46 m!.

Petroleum platforms will be effective in waters more than 150 ft �6 m!

deep where the massive structures can attract large pelagic fishes.

Operational considerations should be major concerns in any

reef-building effort. Proper siting and deployment of a x'eef are

important not only to the success of the structure in attracting fishes,

but also in complying with restrictions related to navigational issues.

Finally, the quality of the reef construction is more important than the

quantity of reef established. Thex'efore, reef designers should consider

establishing reef coreplexes that provide diverse habitat' This is

accomplished through planned development and careful deployment of

materials.
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4 ~ Recommendations f or Specif ic Ar tif icial Reef

Site Locations In

Panhandle � F 1 or ida

Based on analyses of the available data, two potential locations for artif icial
reef s in t: he Florida panhandle are recommended:

A! A shallow water site located 21 miles southeast of Pensacola in
approximately 80 to 150 feet of water  approximate coordinates
30 10 N Latitude and 87 05 W Longitude!.

This location is probably best suited for a low prof ile reef due to the
relatively shallow water, but because of its close proximity to the
shelf edge, a higher prof ile structure would likely act as an
attractant for coastal pelagic f ishes such as cobia, king mackerel and
bluef ish as well as demersal species. This would increase the
productivity of the reef as long as it does not interfere with
nav igation.

Since scuba diving would likely occur on the reef, water clarity
should be considered in reef placement to provide the greatest
use by the greatest number of people.

B! A deep water site located 35 miles south of Pensacola in
approximately 150 to 250 feet of water  approximate coordinates
are 29 52 N Latitude and 87 13 W Longitude!.

This location would permit emplacement of a large, high prof ile
reef.

Such a structure would of fer both bottom and mid-water habitats
as well as attracting coastal pelagics. As in the case of the
high prof ile shallow water reef, this should increase the productivity of the reef.

Site specific surveys are recommended in all areas prior to reef
emplacement to ensure that existing natural or artif icial
reefs do not occur on the proposed locations and to determine
suitability of bottom type.
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V. CON CL U SION S

The purpose of this study waa to develop a plan for siting artificial reefs
in the northern Gulf of Mexico for the benefit of commercial and recreational

fisheries. Specif ically, it was to develop plans for three off shore localities:
Biloxi-Paacagoula, Mississippi; Mobile-Dauphin Island, A1abama; and Pensacola,
Florida. The information utilized in the study was acquired from existing data
sources, with no new data collected The study evaluates reef siting from the
standpoint of biological, operational, sociological, economic, and Legal
criteria.

The ojectives of the study have been accomplished The three site-apecif ic
artif icial reef development plans have been completed, and a prescribed
procedure developed which may be appl ied to the siting of artif icial reef s in
any geographic area. While the applicability of this procedure remains to be
tested in areas other than the northern Gulf of Mexico, it is evident that the
general characteristics of the siting-plan procedure remain valid whatever the
geographic area. Specif ic decisions on reef siting will require site-specif ic
inf ormation. The plan def ines the scope, quality, and quantity of this
inf ormation within each of the components evaluated. The three plans developed
in this study may be used as models f or the development of reef siting plans, as
well as providing information necessary for def initive artificial reef siting in
the three specif ied geographic areas. awhile the processes developed in this
study are generally applicable, the results reported are not, and may only be
applied uniquely to each of the three specif ic study areas.

In the course of this study it became apparent that much of the inf ormation
required for def initive artif icial reef aiting-plan development is lacking or
severely limited. Those data most wanting were in the sociologic component of
the study. In other geographic areas it may be presumed that a similar lack of
information could occur in any or all of the f ive components which are
evaluated. The result of this lack of available inf ormation may require that
substantial data gathering and collection ef forts be conducted at some proposed
artif icial reef sites. The present study would have benef ited from such an
effort for the sociologic component, although def initive information was
suff icient in the other areas- The circumstance of varying amounts of
information and level of precision between the evaluative components should be
expected. The result is a condition in which some of the components may be
evaluated mare precisely than others. This is unfortunate, but need not be a
severely limiting factor so long as an adequate, though minimal amount of
information is available. The "minimally adequate" information level is a
subjective determination and will vary between regions and among investigators.
In some cases it may prove essential to generate signif icant amounts of
additional information to supplement that already available. It need be
recognized that in most if not all cases there will be a signif icant lack of
information within one or more of the evaluative components. New or additional
data collection activities will be predicated by f iacal, temporal, legal, and
political constraints. In extreme cases the lack oE available data, coupled
with the inability to generate new information, may prove a severe handicap to
use of the reef siting procedure developed here.

The procedures developed in this study are generally straightforward and
readily accomplished The significance and utility of utilizing a local
advisory committee and public meetings cannot be overemphasized. The advantages
of having two levels and sources for local input and evaluation are myriad. On
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the one hand the mechanism provides sources and types of information generally
impossible to obtain through conventional means, while at the same time allowing
the public to participate directly in the reef-siting activity. The process
involves political as well as other factors, and the early routine involvement
of competing factions and interests allows for possible identif icati ion and
resolution of specif ic problems as they develop.

The siting of artif icial reefs in the coastal areas of the United States
will be accomplished whether or not def initive site specif ic plans are
developed. It is hoped that the mechanisms and procedures def ined in this study
w ill provide the basis f or rational, objective ar tif icial reef siting
evaluations and decisions. The social, economic, environmental, and other
impacts coincident with the development of major artificial reef complexes off
our shores will signif icantly effect those areas undergoing such development.
Many decisions must be made and courses of action decided upon. It is believed
that the inf ormation included in this study will provide a logical procedure for
understanding and evaluating the courses of action to be taken, and to def ine
and resolve the problems leading to optimal artif icial reef development and
siting decisions.
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P R03 ECT S UMMARY

a. Title: Siting Plans for the Establishment of Artificial Reefs in the
Gu 1 f of Mexico.

b. Co-Applicants: Mississippi-Alabama Sea Grant Consortium and Continental
Shelf Associates, Inc.

c. Primary Objective: Develop a workable plan for siting artificial
reefs in the Gulf of Mexico that vould benefit recreational and

commercial fisheries. Intended for a wide variety of potential
user groups but most notable State fish and game agencies,
fisheries commissions, and councils.

d. Summary of Work to be Performed: This study has two major objectives:
1! the organization of an Advisory Group composed of representatives
of the co-applicants and interested parties from each of the affected
Gulf Coast States, and 2! the development of three comprehensive
site development plans covering the following demand centers:
Gulfport/Biloxi, MS; Mobile Bay brea  Pascagoula, MS, Dauphin Island,
AL; Gulf Shores, AL!; and Florida Panhandle  Pensacola, Ft. Walton
Beach, Deetin!. These plans which vill follow the established
Corps of Engineers, Environmental Assessment process. The latter
objective vill employ a multi-disciplinary approach to the complex veb
of biological, economic, legal, operational, and social
issues associated vith the establishment of artificial
reefs. The end products will consist of three detailed
siting plane for each affected Gulf Coast State vhich will
identify and characterize specific artificial reef areas.
These products can be immediately implemented by
artificial reef sponsoring organizations.

e. Principal Geographic Impact of Project: Gulf of Mexico,

f. Total Federal Funds Requested; Total Amount and Percentage of
Total Project Costs: $ 115 000 ; 77.5 X,

g. Project Costa to be Provided from Non-Federal Government Sources;
Total Amount snd Percentage of Total Project Cost: $ 33 273

22.5 Z.

h. Total Project Costs: $148 273

i, Principal Uses for Federal Funds and Amount Requested for Each Use:

HASGC CSA

l:e<ier a l

$69,981
Hatch Match

$ lj 728 $ 15 545
Federal

S 45 019

Specif ic budgets for each component of the project are included as appendices.



A. IDENTIFICATION OF THE PROBLEM

Several States bordering on the Gulf of Mexico, e.g,, Alabama, Florida,

Mississippi, and Texas, have developed artificial reefs using a variety of

materials. However, to date no comprehensive plan has been established to

systematically site artificial reefs throughout the Gulf.

This problem can be characterized by its legal, social, economic,

biological, and operational. facets. For example, if an artif icial reef is to

be established, where should it be located  biological, operational, and legal

factors!? � What materials should be used {economic and operational factors!?-

How should it be implemented to maximize benefits {sociological, economic, and

biological!? The difficulty in establishing clearcut answers to such multi-

disciplinary questions has been the limiting factor in the development of

comprehensive artificial reef plans for the Gulf of Mexico' In other words,

the interdependency of the above-named factors imposes real-world conflicts

and complications.

B. PROJECT GOALS AND OBJECTIVES

This proposed study vill treat the five major disciplines holistically.

The co-applicants have assembled a team of recognized experts in their

respective fields who will work toward an identifiable goal, i.e., the

development of artificial reef siting plans for three major areas within the

Gulf of Mexico. The vehicle we propose to utilize to accomplish our objective

does not represent "new" methodology. The technique we vill etnploy will be

described in detail shortly.

First., we present a description of the five major components and subcomponents

of our plan. Our multi-diecipl inary approach vill analyze the following:
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In order to develop comprehensive artificial reef siting plans, there are

a myriad of State, Federal and local laws which must be considered.

The legal study will address the fol lowing:

 a! Obligations under the consistency provisions of the Coastal Zone
Management Ac t;

 b! Federal tax incentives for entities willing to yield ownership of
artificial reef materials;

 c! Federal and State law applicable to potential legal liability for
injuries or damage to third parties throughout the artificial reef
development process and once the reef is established;

 d! Appropriate international, Federal, State, and local laws governing
obstruction to navigation as related to the establishment of
artificial reefs; and

 e! Regulatory approval from Federal agencies under the Submerged Lands Act;
Outer Continental Shelf Lands Act; Ocean Dumping Act; Endangered
Species Act; Marine, Protection, Research and Sanctuaries Act;
the National Environmental Policy Act; and the Marine Mammal Protection
Act. Section 404 of' the Clean Water Act and Section lO of the Rivers
and Harbors Act although applicable, vill not be addressed here as the
format of the total project is based upon KA requirements under these
prov1slons ~

While much of the vark outlined in this section is being addressed by the

Sport Fishing Institute through its 1983 SK grant, considerable interpretation

and refinement of their products will be needed to produce site plans for the

specific geographic areas targeted by this proposal. Details and nuances of

state snd local laws will have to be carefully analyzed and legal expertise

will be needed on the site planning advisory committee.

2!

The sociological component of the study will evaluate, interpret and refine

data emanating f rom the Sport Fishing Institute regarding sociologica1 factors

sf f ec t ing t he development of art if ic ial reef site plans f or the three target

coast segments. In part iculsr, sociologists will review and interpret
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recreational boat registration data, demographic information, recreational

fishing characterization information, recreation access and facility

information and other pertinent data in order to develop site plans that are

responsive to the needs of the various user groups.

Further, sociologists vill participate directly as part of the advisory

group in order to provide effective consideration of user needs in the

selection of specific artificial reef sites.

3! Economics

Number, location, and ownership of existing platforms/reefs in each
target area;

 a!

 b! Annual maintenance costs of platforms/reefs;

Liability insurance premiums for platforms/reefs materials if left
unchanged;

 c!

 d! Dismantling cost s of platforms/reef materials;

 e! Transportation costs of dismantling;

Salvage value of platforms/reef materials;

 g! Potential sites for  artificial! reefs;

Transportation costs of platforms/reef materials to reef sites; h!

 i! Installation costs of reefs;

 j! AnnUal maintenance costs af reefs;
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Economic analysis is concerned mainly with estimation and comparison of

benefits and costs of establishing artificial reefs at various locations

within each target coastal segment. Benefits and costs vill be studied vith

special reference to hov the siting plans vill affect local fishery groups,

local communities, and finally, the regional economy.

To develop effective site plans, it is necessary to collect and interpret

data on numerous variables:



 k! Liability insurance premiums for reefs;

  l! Value of commercial f ishing f rom reef s;

 m! Value of recreational fishing from reefs;

 n! Sources of funds for converting platforms/reef materials to reefs;
and

 o! Itemized list of sunk costs.

In conducting economic analyses in this project, special attention vill be

given to economic research being conducted by the Sport Fishing Institute.

Particular attention vill be given to SFI s efforts to develop economic

evaluation methodologies that will enable researchers to estimate the value of

artificial reefs snd to facilitate charitable donations of reef construction

material.

To facilitate effective interpretation and application of economic

variables and data, and to provide guidance on the effects of reef design and

location factors on the economic soundness of reef siting alternatives, an

economist vill serve as a member of the reef siting advisory committee.

4!

h number of diverse biological factors vill be evaluated in the

development of artificial reef siting plans. We assume that some pertinent

data will be available from the Sport Fishing Institute; however, a variety of

other data sources vill be identified and utilized, as appropriate.

The biological component vill address:

 a! Existing substrate snd oceanographic conditions;

 b! Existing productivity and water quality;

 c! BioIogy of target species;

 d! Proximity to other productive fishing areas  live bottom areas,
established trawling areas, etc.!; and
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 e! Reef utility as harvest areas/sanctuaries.

5.

The operational component will assess and evaluate practical issues

relevant to the establishment of artificial reef sites.

Factors which will be investigated include:

 a! Existing reefs/trawl "hangs";

 b! Available deployment techniques;

 c! Methods to transport artificial reef material to desired locations;

 d! Reef size and configuration optimization,

 e! Navigation clearance and marking requirements recommendations;

 f! Orientation of reef material on the substrate and within the water
column; and

 g! Reef materials available/suitable for use.

Again, it is assumed by the co-applicants that some pertinent basic

operational data will be available from the Sport Fishing Institute to support

the investigation.

As mentioned previously, these disciplines will be treated in a holistic

manner. To identify a vehicle or methodology for pursuing our interests we

posed two questions.

1. Is there a well-established technique which readily adapts to the
simultaneous treatment of seemingly diverse disciplines? and,

2. If such an approach exists, would its implementation maximize the
ability to translate an artificial reef concept into reality?

A technique which satisfies both of these questions is the National

Environmental Policy Act, Environmental Assessment  EA! process. Prio'r to

describing the distinct advantages of using this procedure, we provide the

fol lowing background inf ormat ion.

By definition, territoriaL waters within the Gulf of Mexico are considered



"navigable vaters" under the jurisdiction of the U.S. Army Corps of Engineers

 COE!. As such, any interested party which proposes to place structures

and/or fill material for any purpose into Gulf waters, must first obtain COK

approval. The EEZ is defined as the exclusive economic xone of the U.S. and

extends 200 miles to sea. In the context of this S-K proposal, the creation

of sn artificial reef in the Gulf must receive approval from the COE prior to

implementation.

All applications for COE approval  otherwise known as Section 10/404

permit! are subject to a "public interest review" process. The COE considers

some twenty f actors in their rev iew of Sect ion 10/404 permit appl icat iona

including economics, safety  liability!, general needs and welfare of the

people  social!, fish and wildlife values  biological!, and energy, navigation

and mineral needs  operational!. No permit is granted by the COE unless its

issuance is found to be in the public interest.

In cases where applicants intend to perform vork of a significant nature,

the COE requires the preparation of supporting documentation. One document

which often satisfies these requirements is an EA.

We propose to develop KA s vhich vill be directed to the COE Districts

 Jacksonville snd Mobile! having jurisdiction over each of the three coastal

segments. Each EA vill be vritten so that it may later support Section 10/404

permit applications that will be keyed to specific artificial reef sites.

The distinct advantages of using the EA process as a siting plan for

srtific al reefs are that: 1! its format promotes and facilitates the

incorporation of multi-disciplinary perspectives; 2! it is a recognised tool

that would be readily accepted by the principal regulatory body, i.e., COE;

and 3! the development of site-specific EA s would ensb!e artificial reef
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sponsoring organiaations to immediately interface with the COE to obtain

permitting approval.

C. APPROPRIATENESS AND NEED FOR GOVERNMENT FINANCIAL ASSISTANCE�

l. At this time, the fishing industry is engaged in intensifying its
productivity. This, coupled with the present economic situation
mitigates against obtaining funds from other public and private
sources.

2. Austere times have caused a lack of noncommitted funds within the
fishing industry which precludes the industry from undertaking a
project of this nature.

3. Sources of funding which are or have been sought by Continental Shelf
Associates, Inc. include several oil and gas companies.

D. PARTICIPATION BY PERSONS OR GROUPS OTHER THAN THE CO-APPLICANTS�

Although we believe the combined expertise of MASGC and CSA will enable us

to produce the KA siting plans, we feel that several individuals representing

related interests should be called on to advise in our effort to insure that

the end products are sensitive to their needs. Therefore, we propose to

organize an Advisory Group at the initiation of this effort. The Program

Administrator will chair the Advisory Committee. The Program Administrator

will be the final decision authority on all matters related to this effort.

This group may be composed of the following elements.

MASGC   for legal, economic, and sociological factors!

CSA  for biologicsl/regulatory and operational factors!

Sea Grant Representatives

Gulf of Mexico Marine Fishery Management Council

Sport Fishing Institute Representative

National Marine Fisheries Serv ice

Gulf States Marine Fisheries Commission

Southeastern Fisheries Association
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The co-applicants envision that this group will perform the function of a

"scoping process" for the production of the EA s. The Sport Fishing Institute

will provide a valuable link to this process as that organization is currently

gathering basic artificial reef data under an approved S-R application.

The co � applicants have the flexibility to expand snd modify the

composition of the Advisory Group, as necessary, during the 12-month initial

funding period.

E. FEDERAL STATE AND LOCAL GOVERNMENT ACTIVITIES WHICH MAY
BE AFFECTED BY THIS PROJECT

1. Coastal related State government agencies in the States of Florida,
A,labama, and Mississippi.

2. The Gulf of Mexico Fisheries Management Council and the Gulf States
Regional Fisheries Commission.

3. Federal agencies including but not limited to: National Marine
Fisheries Service, Corps of Engineers, Minerals Management Service,
Environmental Protection Agency, and Coast Guard.

F. PROJECT OUTLINE�

This effort will integrate the complex web of legal, social, economic,

biological, and operational issues associated with establishing artificial

reefs. The end products will serve as practical guides for implementing site

specific artificial reef proposals by discussing the benefits and costs

associated with available alternatives.

The specific tasks to accomplish the goals and objectives outlined in

Section B of this proposal are enumerated below and in Figure l.

Task I � Involves the foruuletion of the Advisory Group. This effort vill

be the responsibility of the co-applicants Project Managers. Once formed,

the group will: review the results of the Sport Fishing Institute s S-K

artificial reef effort as it appl ies to targeted DeTffsnd Centers within each of

the three coastal segments; and advise on EA format and the nature oj
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accompanying documentation, e.g., maps, public informat ion materials, etc.

Task II � The Principal Investigators from the co-applicants

organizations vill conduct a literature search related to the five major study

factors  as outlined in Section B!.

Task III - Meetings will be held at appropriate locations within each

targeted coastal segment to obtain local inputs regarding reef siting

alternatives.

Task IV � Siting plans  EA s! will be drafted concurrently for each of the

three coastal segments  Florida Panhandle, Mobile Bey area, Gulfport/Biloxi

area! on a state- or xone-specific basis. The co-applicant s Project Managers

vill insure that all materials are assimilated in the format prescribed by the

Advisory Group.

Task V � The Advisory Group and representatives from NMFS will be convened

to review and comment on the draft products.

Task VI � All solicited comments vill be used to make necessary

adjustments to draft products.

Task VII � Three copies of each siting plan  EA! vill be submitted to NMFS

for final approval.

G. PROJECT MANAGEMENT-

The project will be organized as depicted in Figure 2. Project Management

vill be vested in tvo Co-Project Managers; one from MASGC and one from CSA.

Consolidation of information from the participating Principal Investigators

vill be integrated by the tvo Project Managers. Final report preparation vill

be the responsibility of the MASGC Program Administrator.

H. MONITORING OF THE PROJECT

1. Project progress monitoring vill be the responsibility of the Co-
Project Msnagers. the Project Managers wi11 in turn be responsible
to the Program Administrator via thei r parent orgsnizst ion.

821



2. Quarterly management reports vill be required from each of the five
component Principal Investigators. Those reports will be forwarded
to the respective Project Manager for reviev. The Project Managers
vill then prepare a single composite report for delivery to the NNFS
Technical Representative.

3. At this time, the specified project tasks appear to be attainable
vithin the time frame indicated in Figure l .

EVALUATION OF PROJECT RESULTS

Upon completion of the first year s efforts, the artificial reef siting

plans vill be evaluated by NNFS. The co-applicants are interested in

translating the developmental phase products into operational reality. We

envision a second-year s efforts as having the following components:

The Advisory Group vill identify Demand Center Nanagement Teams
 DCNT! to design and implement site-specific artificial reef
proposals.

The Advisory Group vill develop and provide the DCNTs vitb
"hov-to-guides" to advance their particular artificial reef
proposals.

2.

3. The Advisory Group will organise local public meetings, as
appropriate, and assist the DCNTs in their development of
individual Section l0/404 permit applications.

4. Once permits are issued to the DCNTs, the co-applicants vill
develop artificial reef site location maps and other public
awareness documents through the auspices of Sea Grant Advisory
Services.

J. PROJECT BENEFITS

822

The f irst years developmental effort will provide benefits to fishery

interests in the Gulf of Nexico, by systematically identifying and documenting

the rationale for the optimum artificial reef sites. The choice of preparing

the siting plans in KA format will enable artif icial reef sponsors to

immediately interact with the principal. regulatory agency, i.e. COE.

K. DISSENINATION OF PROJECT RESULTS

The results of this project vill be delivered to a broed audience of the



public and private sectors by Sea Grant Advisory Services throughout the Gulf

Coast region. Delivery of project information vill be through the various

media such as brochures, handbooks, vorkshops, and general public awareness

programs.

L and M. PROJECT COSTS�

A detailed breakdova of overall project and individual component

costs, including cost sharing, is contained in the following budgets.
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APPENDIX 3
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DEVELOPMENT OF A SITING PLAN

FOR THE ESTABLISHMENT OF ARTIFICIAL

REEFS IN THE GULF OF MEXICO

PUBLIC RZG IONAL MEETINGS

AG ENDA

6.'30 p.m. -Meeting opens. Introductions. Dr. James Jones, Director,
Mississippi � Alabama Sea Grant Consortium

Dr. Semoon Chang, University of South AlabamaEconomics Component�

Sociological Component � Dr. Arthur Cosby, Mississippi State University

Dr. Albert Sage III, University of Mississippi

Kenveth Fucik, Continental Shelf Associates

Richard Shaul, Continental Shelf Associates

Summary of presentations, Dr. James Jones

Discussions/recommendations/questions from the floor
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January 21, 1986
Yerine Education Center

Gulf Coast Research Laboratory
Biloxi, MS

Legal Componen t-

Operational Component

Biological Component�

January 22, 1986
Mobil e Gas Service Co. Auditorium

Mobil e, AL

January 23, 1986
Hol i day Inn

University Mall
Pensacola, FL



ARTIFICIAL REEF SITING PLAN

RBG IONAL MEETING

BILOXI, MZS SIS SIPPI
JANUARY 21, 1986

Cirino, John
Gulf Coast Research Laboratory
E. Beach Boulevard

Ocean Springs, MS 39564
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Adams, Glen
1621 Pollard Parkway
Baton Rouge, LA 20808
�04! 766 � 4429

Bitler, Richard
U. S. Air Force

Route 2, Box 298D

Biloxi, MS 39532

Bo swel 1, B unky
Gulf Fishing Banks
9364 Ridgeview Drive
Ocean Springs, MS 39564
�01! 875-9852

Brou, Eddie

Bel-Bru Marine Mart

621 E. Howard Avenue

Biloxi, MS 39530

�01! 432-2012

Collins, Terese P.
City of Biloxi
P.O. Box 508

Biloxi> MS 39531
�01! 432-6280

David, Rusty
GCCA

15821 Albany Drive
N. Biloxi, MS 39532
�01! 392-6487 or 374-3611

Gallop, Jack
MS Pish

3307 Wall Avenue

Pascagoul a, MS 39567
�01! 762-51 57

Geller, Harry
Gel ler Investments

P.O. Drawer 920

Ocean Spr ings, MS 3 9564

Gof f, Charles E.
12608 Walker Road

Ocean Springs, MS 39564
�01! 875-7984

Gusa, Miken C.
MS Gulf Fishing Banks
23 W. Echo Hills

Gulfport, MS 39503
�01! 832-3322

Hal e th, R. D.
USMC  Ret!
5110 Courthouse Road

Gulfport, MS 39501
�01! 896-7969

Hatch, Barbara B.
5110 Courthouse Road

Gulfport, MS 39501
�01! 896-7 969

Hobbs, Allen
GCCA

2726 Briarwood Drive

Moss Point, MS 39563

Howard, Susan
Jackson Co. 'Planning Comm.
600 Corvent Street
Pascagoula, MS 39567
�0I! 769-3056

Lambeth, John
The Sun Herald

P.O. Box 4567

Biloxi, MS 39535&567
�01! 896-2353

Mc Armal ly, J im
Jackson Co. Planning Comm.
600 Corvent Street

Pascagoula, MS 39567
�01! 769-3065

Myers, Robert P.
GCCA

1515 Bayou Vista
Gautier, MS 39553
�01! 7 97%408
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Artificial Reef Siting Plan Regional Meeting
Biloxi, MS Continued

Patrick, Joe
2348 Parkview Drive

Gautier, MS 39553
�01! 497-3050

Pull is, E. R.
Ventura Charters

0702 E. Beach Boulevard
Gul f por t, MS 3 9501
�01! 896-3469

Roberts, Lynn U Lysle
Rt ~ 5, 48 Ellis Drive
Gul f p or t, MS 3 9501
�01! 832-5602

Robertson, David B.
Sports Fisherman
519 Octave Street
Biloxi, MS 3 9532

Sepe, Mark R.
Charter Boats-GCCA
6676 Calanlus Circle
Ocean. Springs, MS 39564
�01! 87 5-5151

Strickland George A-
Ms Gulf Fishing Bands
2819 Brierwood Circle
Nospoint, MS 39563
�01! 475-1470

Truax, N. W. and Jane   Cpt!
Truax Charter Service
1019 Legion Lane
Ocean Springs, MS 39564

Van Devender, Tom

Bureau of Marine Resources
P. O. Box 959

Long Beach, MS 39560
�01! 864-4602

Vile, DeWit t
4200 Dantelane Street

Moss Point, MS 39563
�01! 474-1 91 5

Webb, Dav id
3001 Graveline Road

Moss Point, MS 39563
�01! 4.97-3203

Wells, Douglas
124 Shiloh Circle
Ocean Springs, MS 39564
�01! 875-2609

Yeager, Paul
P.O. Box 223

Gaut ier MS 3 9553
�01! 4 97-9505

Young, Glenn
Boat Builder

47 Forest Hill

Ocean Springs, MS 39564
�01! 875-1229

Young, Jim
The Dive Shop
2819 Gulf Avenue

Gulfport, NS 39501
�01! 864-2321
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Captain Jerry Alycucb
Rt. 2, box 2882
Orange Beach, AL 36561

Armand A. Annan III

P.O. Box 161

Poin t Clear, AL

Brian Annan

Rt ~ 2, Box 261
Fairhope, AL 36532

Donald Annan

Rt. 2, Box 261
Pair hope, AL 36532

David B. Ball

P.O. Box 130

Mob i 1 e, AL 3 6601

C1 au de T. Banger
P.O. Box 143

Route 1

Theodore, AL 36532

Ford Brackin

3614 Bayfront Road
Mobile, Al 36605

Micky Bullock
P.O. Box 505

Montrose, AL 36559

G. Marshall Burden
3762 So. Claindee

Mobile, AL 36608

Captain R. L ~ Burns
Rt. 2, Box 2440
Orange Beach, AL 36561

S. Chang
1100 Carolina Ct.

Mob il e, AL 36609

Donnie & Jean Cochran
4154 Bacon Ct.

Mobile, AL 36609

B ob Cox

l284 Hatson Drive
Mobile, AL 36609

ARTIFICIAL REEF SITING PLAN

REGIONAL MEETINGS

MOB IL E, ALAS AMA
JANUARY 22, 1986

Edward Cunningham
Rt. 4, Box 254
Mob i 1 e, AL 3 6609

John Dindo

P.O. Box 130

Mob il e, AL 36601

John & Brenda Doss

Rt. 4, Box 230-V
Theodore, AL 36582

W. C. Douglas
3354 Cahacee Drive
Mob il e, AL 36609

Stuart P. Dowling
19 Mary Place
Mobile, AL 36604

Melvin E. Dunn

Rt. 1, Box 502B
The odor e, AL 36512

Art Dyas
P.O. Box 1029

Mobile, AL 36633

Rick Farver

6116 Smith Lane
Mobil e, AL 36609

Captain Jack Flock
P.O. Box 162

Orange Beach, AL 36561

Angie Gleaner
Rt. 2, box 2440
Orange Beach, AL 36561

Larry Goldman
115 Rolling Hill Dr.
Daphne, AL 36582

Bill Gully
1809 Culkwood Ct.

Mob i 1 e, AL 3 6609

Judy & Robert Hardin
Rt. 2, Box 2497
Orange Beach, AL 36561
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Artificial Reef Siting Plan Regional Meeting
Mobil e, AL Con tinued

0. P. Harrison

The odor e, AL 36582

Steve Heath

P.O. Box 159

Dauphin Island, AL 36528

Robert Hodge
Rt ~ 1, Box 343
Theodore, AL 36582

Ross Hutchusson

821 W. Parkwood Drive

Mob il e, AL 36608

Lee Ann 6 Ronnie Hyer
Box 18, Wateer Road

Magnolia Springs, AL 36555

Melvin L. Hyer
1910 Spanish Drive
Saraland, AL 36571

Tom Johnston

1012 1 5th Street

Mob il e, AL 3661 5

Arlene F. Jones

P. 0. Sox 1420

Daphne, AL 36526

K. G. Jones

Rt. 4, Box 117
Mobile, AL 36605

Mark Jones

7249 Emerald Drive
Mob il e, AL 36619

George Jordan
6133 Palomino Drive

Mob il e, AL 36609

Allen Krusoe

3019 Pal amino Drive
Mob il e, AL 36609

Tom Lit tlepage
6209 Christopher Drive
Mob il e, AL 36555

Daniel K. Lyski
8 Summer Oaks

Daphne, AL 36526

Greg Mann
Rt. 1, Box 181M
Mobile, AL 36605

B i 1 1 Ma t th ews

3376 Laurel Drive

Gul f Sreez e, FL 32561

Jerry 6 Karen NcKean
5167 Norton Lane

Mobil e, AL 36608

Dawn Neley
2121 Baker Road

Mobile, AL 3661 8

Joe Mosley
4678 Airport Blvd.
Mobile, AL 36608

Captain Rudolf Motley
Dedar Woods

Theodore, AL 36582

Rickey E. Namislo
201 Bayou Avenue
Saraland, AL 36571

C ~ Sc o t t Ov erly
1409 Col tseum Boulevard

Montgomery, AL 36130

Wayne I| Debbie Owens
663 Halifax Drive

Mobile, AL 36609

Romie Perez

156 West Collins St.

Mobile, AL 36608

Jerry Pit tman
Rt. 1, Box 130
Mobile, AL 36605

Harry Shiram
3 801 Ciar idge Rd.
Mobile, AL 36608

John & Mary Smallwood
Rt. 9, Box 72-F
Eigh t Nil e, AL 3 6613

M. Staut
3651 Cedar Bend Drive f64-E
Mobile, AL 36608



Artif icial Reef Siting Plan Regional Meeting
Mobile, AL Continued

Ellen Thoeasson

400 Austell Place

Mobil e, AL 36608

Joe. B. Van Valkenburgh
P.O. Box 1796

Gulf Shores, AL 35642

Jerry Malker
Orange Beach, AL 36561

Charles E. Nil lamor

Rt. 4, Box 654-A
Mobile, AL 36609

Gil C. williamson

554 Quail Run
Theodor e, AL 36582
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ARTIFICIAL REEF SITING PLAN

RHG ZONAL MEETING

PENSACOLA, FLORIDA
JANUARY 23, 1986

Eilene Beard

S cub a Shac k I nc.

Escambia Co. Marine Rec. Comm.

719 S. Palafox Street

Pensacola, FL 32501
904-433-4319

Steve Burton

University of West Florida
Pensacola, FL 32501
724-2000

Ken Davis

Escambia Co. Marine Rec. Comm.

1999 Mass Avenue

Pensacola, FL 32505
453-2111

Mike Knicklebine

Escambia Co. Marine Rec. Comm.

199 Mass Avenue

Pensacola, FL 32505
453-2111
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Charles Hayes
349 Silver Road

Pensac ola, FL 32505
43 2-2 933

Scott B. Huggins
Charter Boat Captain
208 S. Sunset Blvd.

Pensacola, FL 32501
93 2-3 824

Eddie Lively
Charter Boat Captain
13 Highpoint Drive
Gulf Breeze, FL 32561
932-5071

Ken Merritt

Escambia Co. Marine Rec. Comm.
405 Easter St.
Pace, FL 32570
434-3161 � W ork
994-4623 - Home

James A. Newcome IIZ

Charter Boat

5408 Rawson Lane

Pensacola, FL 32501
904-47 8-2 543

Ed Perry
Destin Charter

718 Elise Lane

Destin, FL 32541
904-837-1 648

Larry Wine
Escambia Co. Marine Rec. Comm.

P.O. Box 1613

Pensacola, FL 32597
904-43 3-0 26 8

Krista Wismer

Arms trong
2079 Interstate Ct ~

Pensacola, FL 32501
944-2475



ARTIFICIAL REEF QUESTIONNAIPK
FOR TOWN MEETINGS

1. Are you a recreational or commercial fisherman?

2. How often do you fish  // af trips/month!?

From what da you fish  i.e., private boat, charter bast, share, etc.!?

b. Does tl".e boat fram which you fish have Loran C navigation?

What is the farthest distance offshore you are willing to travel to
f ish?

What type of fishing gear do you use  hook 5 line, trawl, electric
reel, etc.!'?

7.a. For what species do you usually fish?

b. What species do yau usually catch?

8. If possible, what additional species, if any, should you like to catch?

Do yau presently awn the equipment ta fish for the species listed in
question d8?

10. Do yau typically keep what you catch or release it?

11. Zf kept, do you eat it?

12. Da yau SCUBA dive  if no, go to question Ai17!?

13. Ho» often do you SCUBA dive � of trips/month!?

14. How far offshore will you travel to SCUBA dive'?

15. When SCUBA diving, what is your primary activity  i.e., spear fish,
photograph, etc.!?

16. What is the deepest water depth yau feel comfortable with diving?

17.a, Do yau fish or dive st any existing artificial reefs?

b. Ho» often do you visit these sites  g trips/month!?

18. Where»ould yau like to see additional artificial reefs placed?

Vnat areas are most heavily fished by commercial trawl fishermen?

Haw far offshore da the commercial trawlers travel?20.

Are there nea.shore areas  i.e,, less than 60 ft. depth! with known
snags that trs»lers avoid?

21.

Construction oi artificial reefs will be a function of the availability
of suitable reef material  i.e., concrete rubble, steel-hulled vessels,
e tc. ! ar funds tc construct Japanese-type st=uctures. Do the sources
of these materials and/or funds now exist in the community?

22.

What tee hni" us s are used by comme r" is 1 fishermen   i.e ., not bottom
trawl f is he amen!: long-lines, gi 1 1-ne ts, mid-wa ter trails, traps,
e tc.?

23.a.

Which areas are- most commonly fished  such areas should be identified
by type of technique listed in previous question!?
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4.a. Zf yau fish from a bast, ho» far offshore do you typically travel to
f ish'?



!Questions belaw do nat requii'e precise answers. Please make your
best !adamant and answer all questions,!

What is the name of your town?

Waw many fishermen live in your town?

commercial fishermen
recreational fishermen

[ I
  I

On any given day, haw many local fishermen iish in the
waters af yaur tawn for recreation?   !

On any aiven day. how many out-af-town fishermen fish in rhe
~stets af yaur town? [ I

Approximately how many days during a year doe» a typical
ecrearianal fisherman of your tawn fish in tha waters af

your tawn?

Approximately how many days during a year does a typical
aut-of-town recreational fisherman fish in the ~stets af
yaur town?

According to your !udgment, will artificial rect's increase
fi sh carch in the ware.s ai your' town?

  ] yes
[ I mo

'Would you be interested in havinq artificial reefs in the
waters af your town?

[ ! 1'ex
  ! Wo
check the types af a xific al reefs thar. yau prefer to have
in the waters ar your town:

oil/gas platforms
sunken snips
tires
concrete rubbles
acheis: specify

If yau have to pav for siting an artificial reef in th ~
waters of your tawn, how much would you be willing to pay
during a year for the riqht rc use rhe art ficial reef' ?

10.

sero
1 ta 50 do!.lars
51 to 100 dollars
101 to 150 dollar
151 to 200 dollars
201 to 250 dollars
251 ta 300 dollars
more than �0 dallars

kre you a commercial fishe ~an or a recrear.ional fisherman?

[ I C'Ommeroial fisherman
[ I recreat anal fisherman

If yau have an artificial reef sited in the waters af your
tawn, wnat percent of your fish ng time da you expect to
spend arcund the reef far f' shine?

12.

less than 10 percenr.
11 ta 20 percenr.
21 ta 30 percent
31 ro 40 percent
il ta 50 percent
mare than 50 percent

al reefs in your tawn may attract aut-of-tawn
and their dollars. Cxpenditures by rhese out-af-

shermen on local goods ana services are expected ta

I
I
I J

substanrial
moderate
lirrle, if any.
tera,

835

I
[ I

  !

  I
  I

I I
[ I

  I
  I
  I

I
1 !

  I
  I
  J
  I

I

Ar if ici
isherme

town fi
be;

5 days
10 days
15 days
20 days
25 days
30 days

1 day
5 days

10 days
15 days
20 days

please cant nue only ii your answer ro Wo. 0
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Development of Siting Plans for the Establishment of Artif icial
Reefs in the Gulf of Mexico

31 January 1985

9:00 a.m.

DATE:

TIME:

I OCATIOH:

Opening Remarks and Introduction of Participants

Background Information on the Development of the S-K Artificial
Reef Siting Plan Study

Relationship of Mississippi-Alabama Sea Grant � Continental Shelf
Associates, Inc.  CSA.! Siting Plan Study to.

A. National Artificial Reef Planning Document
B. Proposed Platform Removal Standards
C. National Pishing Enhancement Act of 1984

Goals of the Siting Study and Accomplishments To DateIV.

Refreshments Break

Functions of the Advisory Committee

V.

VI.

A.

B.
C.

Open Discussion Related to Items IV and VI

Lunch

Continuation of Open Discussion

Closing Remarks

VII.

VIII.

X.
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A.

B.

C.

D.

E ~

ADVISORY CONNITTEE NKETING AGENDA

Sheraton Mobile

301 Government Boulevard

Mobile, Alabama 36602
�05! 438-3431

Biological � CSA
Operational - CSA
Economic � NS/AL Sea Grant
Legal � MS/Al. Sea Grant
Sociological � MS/AL Sea Grant

"Scoping Process" from a Regional Perspective
Review of Draft Products

Second Year s Effort
Identification of "Demand Center Management Teams"

2. Development of sHow-to Guides"
3. Organisation of Local Public Meetings



P A R T I C I P A N T S

ADVISORY COMMITTEE MEETING

January 31, 1985

Af f il iat ionName

National Marine Fisheries Service
St. Petersburg, FL

Ronald Schmied

Mississippi-Alabama Sea Grant Consortium

Mississippi � Alabama Sea Grant Consortium

Mississippi-Alabama Sea Grant Consortium

Continental Shelf Associates, Inc.

Florida Department of Natural Resources

Mississippi Department of Natural Resources

South East Fisheries Association

Sport Fishing Institute

Corps of Engineers Mobile District

Florida Sea Grant College Program

Louisiana Ses Grant Col lege Program

National Ocean Industries Association

Minerals Management Service

c/o Halfhitch Tackle Shop

Jame s T. Jones

Max Flandorfer

Stanley Hecker

Robert Oja

Charles Futch

Charles Blalock

Robert Jones

Lynn Bonner Burke

Lawrence Green

William Sea~an

Charles Wilson

William DuBose

Villere Reggio, Jr.

B. J. Putnam

National Marine Fisheries Service

Panama City Laboratory
Edwin J. Keppner

Shell Offshore, Inc.

Continental Shelf Associates, Inc.

Continental Shelf Associates, Inc.

Continental Shelf Associates, Inc.

Mississippi State University

University of South Alabama

University of Mississippi

John Burgbacher

Robert Hulcahy

Richard Shaul

E. A. Kennedy

William Howard

Semoon Chang

Albert Sage
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Development of Siting Plans for the Establishment
of Artificial Reefs in the Gulf of Mexico

SECOND AVISORY COMMITTEE MEETING AGENDA

lY September 1985

9:00 a.m.

MTT:

TIME:

Qua1ity Inn - Airport & I-65
3650 Airport Boulevard
Mobile, Alabama
�05! 344-3410

LOCATION:

Opening Remarks and Introduction of  New! Participants

Recent Progress Concerning Artificial Reef Development

Principal Investigators Preliminary Reports

A. Biological Aspects - CSA
Discussion

B. Operational Aspects � CSA
Discussion

C. Sociological Aspects � MASGC
Discussion

D. Economic Aspects � MASGC
Discussion

E. Legal Aspects � MASGC
Discus s ion

Refreshment Break  this vill probably occur between B and C!

Continued Open Discussion Related to Item III

Comments and Response of Advisory Committee

Lunch

Proposed Meetings to Obtain Local Input

Closing Remarks

IV.

V.

VI.

VII '

VI!I.
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Principal Invhstigators, Project Managers, and Project Director
Meeting



September 17, 1985
Mobile, Alabama

AffiliationName

James I. Jones

Ronald Schmied

Ron Lukens

D.F. Withee

Rick Wallace

Chuck Wilson

Villere Reggio, Jr.

James Hildreth
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Stanley Hecker

Max Flandorfer

Nancy Marcellus

Cheryl Noble

Lynne Burke

Ken Fucik

E.A. Kennedy

Albert Sage

Wayne Kewley

Richard Shaul

William Howard

Donald Pybas

Edwin Keppner

PART I C IPANT S

ARTIFICIAL REEF ADVISORY COMMITTEE MEETING

Reefs in the Gulf of Mexico

Mississippi-Alabama Sea Grant Consortium

National Marine F isher ies Service,
St. Petersburg, Florida

Mississippi-Alabama Sea Grant Consortium

Mississippi-Alabama Sea Grant Consortium

Mississippi-Alabama Sea Grant Consortium

Mississippi-Alabama Sea Grant Consortium

Sport Fishing Institute

Continental Shelf Associates, Inc.

Continental Shelf Associates, Inc.

University of Mississippi

Conoco, inc.

Continental Shelf Associates, Inc.

Mississippi State University

Florida Sea Grant College Program

National Marine Fisheries Service

Panama City Laboratory

Mississippi Sea Grant Advisory Service

Eighth Coast Guard District

Alabama Sea Grant Advisory Service

Louisiana Sea Grant College Program

Minerals Management Service

Corps of Engineers � Mobile District




