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Despite the national and states' eagerness to support
artificial reef devel opnent, |ocal governnents |ack scientific,
systematic, and practical information regarding artificial reef
construction. Especially, due to the shortage of funds for
research and nonitoring, political expediency for attracting
tourist divers and fishernen, disposal of "materials of
opportunity,” many of the artificial reefs sunk in the United
St at es have been haphazardly procured.

In this review, four future priorities are recommended to
hel p sol ve proper contenporary reef managenent issues. First, a
mast er plan for each specific-site-reef project must be devel oped
to be anticipated howit could be now and in the future. Second,
a nore centralized artificial reef devel opnent systemis needed
to achieve the state-w de reef objectives of control and
regulation. Third, a reef conplex generated by accunul ati on of
reef groups are encoureged because it provides nore i ndependent
ecol ogi cal functions than an individual reef. Finally,
establishment of local or regional artificial reef advisory
commttees are strongly recomended to provide input and

expertise by their nenbers.
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PREFACE

Since the late 1970's, public enthusiasmfor artificial reef
depl oynent has escalated rapidly in the United States. In
response to this, Congress enacted the National Fishing
Enhancenent Act in 1984 (see Appendix A), which directed the
Secretary of Commerce to develop a national artificial reef plan.

Despite this growi ng nation-wi de public interest, nost
coastal states have not devel oped conprehensive artificial reef
managenent plans. However, the State of Florida drafted the
Florida Artificial Reef Devel opnent Plan in 1992. 1In fact, the
Fl ori da Departnent of Environnmental Protection, the Arny Corps of
Engi neers, and the U S. Coast Guard have played major roles in
devel oping artificial reefs in Florida waters. At the county
| evel, anong 30 reef counties, Dade, Broward, and Pal m Beach have
been nost active in artificial reef depl oynent.

In this context, ny research exam nes how the national,
state, and | ocal governnents' reef policies are inter-rel ated,
what kind of tort theories could be applied to injuries and
damages associated with artificial reef devel opnent, and which
managenent tools are nost efficient and cost w se.

Under the direct supervision of Dr. Janmes Bohnsack of the
Sout heast Fisheries Center, NMFS, NOAA, | prepared twenty-five
general research questions in three different areas: policy,
l[tability, and managenent (see Appendix B). Then, | divided them

into four biological questions (see Appendix C), five |egal



gquestions (see Appendix D), fifteen general questions at the
state level (see Appendix E), and seventeen general questions at
the county | evel (see Appendix F).

Questions that | selected in interviews with | ocal

artificial reef experts are followed by the Internship Research

Cal endar (see Appendix G. In Septenber 1994, | visited
Tal | ahassee to interview Jon Dodrill, the FDEP Artificial Reef
Coordinator. | also stopped at the Jacksonville District of the

Arny Corps of Engineers and obtained an update of reef permtting
regul ati ons.

In October, | participated in the Artificial Reef
Coordi nators' Meeting in Sarasota, at which Dr. Bill Lindberg's
Suwannee River Artificial Reef Project was presented. Also, three
staff nmenbers fromthe Reef Ball Devel opnent G oup, Ltd.,
denonstrated how to nold reef balls (see Appendix H).

Through personal neetings with artificial reef coordinators
and | ocal biologists, |I had the privilege of garnering inportant
current reef information. Furthernore, during the weekly
meetings with ny supervisor, | closely scrutinized and finely
tuned all of the reef data collected in the field.

Consequently, | hope this paper will bring useful
information to bear upon and sharpen attention to the proper reef
building for ultimtely enhancing natural resources.

D.S. Jang 1995
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| NTRODUCTI ON

In the United States, artificial reefs have been depl oyed
for over 150 years! mainly targeting nulti-species for
recreational interests, unlike Japan, which has nostly advanced
them for over 200 years? as enhancing comerci al |y val uabl e nono-
species for fishery harvests. During the 1970's and the early
1980's, under growi ng national public interest in environnental
protection and natural resources preservation, several
congressional actions have incited "public enthusiasmfor
artificial reef"? deploynent, in light of creation of the
Nat i onal Marine Fisheries Service (NVFS),* enactnent of the
Magnuson Fi shery Conservation and Management Act® (MFCMA) in
1976, establishnment of eight regional fishery councils® mandat ed
by MFCMA, and the codification of the National Fishing
Enhancenent Act’ (NFEA) in 1984.

As of 1985, when the National Artificial Reef Plan (NARP)
was devel oped with conprehensive guidelines and criteria for
facilitating appropriate artificial reef devel opnent, artificial
reef construction in the United States has entered a new phase
based on systematic scientific research and recreational and
comercial utilization.® This national plan encourages states to

participate in developing their own site-specific plans and



mai ntai ning regul atory control. Wth this encouragenent, the
State of Florida has nmade great efforts in drafting a
conprehensive state-level artificial reef devel opnment plan® and
gui del i nes for technical evaluation of fish habitats. '

In the wave of ceasel ess public demand and both national and
state-level eagerness for artificial reef devel opnent, nore than
30 counties in Florida'* have devel oped nunerous artificial reefs
of fshore in the Gulf of Mexico, the Atlantic, and the Florida
Keys. This popularity has booned because artificial reef
depl oynent has been acceptable for a variety of reasons such as

3

mtigation,' habitat enhancement,®® reduction of user pressure on

natural reefs,'* disposal of "materials of opportunity,"?

6

i ncreased production of fish stocks,'® inproved economi c

" attraction of recreational activities,'® and

per f or mance, !
pronotion of efficiency.?

Despite the potential and explicit beneficial nmeasures for
artificial reef developnent, little regarding |ong-term adverse
envi ronnent al consequences i s known about inpacts on bi ol ogical
and ecol ogi cal fish habitats,?° issues on disguised disposal of

certain types of "materials of opportunity,"?

and aesthetically
di spl easi ng underwat er scenery. |In order to properly address
controversies arising fromartificial reef deploynent, three

maj or areas will be analyzed in this review policy and



permtting procedures, liability concerns, and nmanagenent
assessnment. Dade, Broward, and Pal m Beach County's artificial
reef prograns will receive the bulk of the attention throughout

t he anal yses, since they are the nost active |ocal governnents in

devel oping artificial reefs in Florida waters.

CHAPTER 1
PCLI CY AND PERM TTI NG PROCEDURES

1. National Artificial Reef Plan

In 1972, the federal governnment expressed a desire to
facilitate a national-level artificial reef devel opnment plan by
|l egislating P.L. 92-402.22 Pursuant to section 3(a), the
Secretary of Commerce woul d provide surplus World War |1 Liberty
ships to the states to use as offshore artificial reefs for the
conservation of marine life.

In the md-1980's, the federal governnent realized that
properly designed and constructed artificial reefs could help
resol ve nunerous problenms confronting federal and state fishery
managenent. In response to this sentinent, Congress passed the
NFEA?® in October 1984, requiring the Secretary of Commerce to
develop a long-termnational artificial reef plan. The NFEA
establ i shed national standards and direction for responsible
artificial reef construction in U S. navigable waters. In
accordance wth the NFEA, Title Il, section 203, artificial reefs

must be sited, constructed, nonitored, and nanaged, based on the



best scientific data available, in a manner that wll:
1) enhance fishery resources to the naxi mum extent
practi cabl e;
2) facilitate access and utilization by United States
recreational and comercial fishernen;
3) mnimze conflicts anobng conpeting uses of waters

covered under the [NFEA, Title Il] and the
resources in such waters;

4) mnimze environnental risks and risks to personal
health and property; and
5) be consistent with generally accepted principles of
international |aw and not create any unreasonabl e
obstruction to navigation. ?*
Pertinent to this directive, the Secretary of Conmerce,
t hrough the NVFS under NOAA, produced the NARP® in Novenber
1985. It was developed in consultation with many federal
agenci es?® concerned in review ng and approving federal pernits
for artificial reef devel opment and with substantial assistance
fromstates, |ocal governments, and the public. The NARP
characterizes the federal role to provide technical advice,
gui dance, regul ations, and encouragenent for the proper uses of
artificial reefs by states, |ocal governments, or private

entities.?

The foll ow ng federal agencies are involved in
differing degrees of reviewing and permtting artificial reef
construction in U S. coastal waters.
A. Departnment of the Interior (DA)

In 1953, Congress passed the Quter Continental Shelf Lands

Act (OCSLA), ?® legislating the Truman Procl amation on the



Conti nental Shelf of 1945 which declared U. S. sovereign rights
over this area.?® The OCSLA reaffirnmed this exclusive
jurisdiction over the continental shelf, creating not only
conpr ehensive authority for the Secretary of the Interior® to
expl ore and exploit the minerals (oil, gas, and sul phur)?3

t hrough | easi ng prograns, but also the obligation to prevent
wast e di sposal 32 and for the conservaton of the living and non-
living resources.?

For exanpl e, when obsolete oil platforns are transforned to
artificial reefs, the Mnerals Managenent Service (MVB) of the
DA is responsible for preparing the environnental inpact
assessment.® In this assessment, the MVB nust take into
consi deration what the Endangered Species Act of 1973 (ESA)* and
the Marine Mammal Protection Act of 1972 (MWPA)3® require in
terms of the protection of marine animals and pl ants.

Especial |y, the ESA "Section 7 Consultation"® requires that each
federal agency initially determ ne whether any endangered or

t hreat ened species is present in the area where the oil platforns
are to be renoved. |If that is the case, then the MVS nust
consult with the DO (through the FW5) and the DOC (through the
NVFS) to prepare a biol ogical assessnent.3®

Under the Fish and Wldlife Act of 1956 (FWA)*° and the
Commerci al Fisheries Research and Devel opnent Act of 1964

(CFRDA) , “° Congress established an extensive national fish and



6
wildlife policy. The FWA mainly authorizes the Secretary of the
Interior to devel op nmeasures for "maxi mum sust ai nabl e production
of fish and fishery products,"* to contribute to national
econony, and to protect fish and wildlife resources. The CFRDA
mandat es the Secretary of the Interior to cooperate with the
states carrying out progranms for research and devel opnent of
comercial fishery resources in territorial waters.*

The Fish and Wldlife Service (FW5) under the DA is
responsi bl e for increasing sport fishing and boating
opportunities under the Federal Aid in Sport Fish Restoration Act
of 1950.% cCurrently, under the nanme of Wl | op/Breaux federal
grant, this division has provided anglers and boaters' tax
dollars* to the states for fishery resources enhancement
projects such as artificial reefs.

B. Departnent of Commerce (DOC)

By the md of 1970's, due to the gradual depletion of
fishery stocks beyond territorial waters by the grow ng advanced
fishing technology and the international trend to extend offshore
fisheries jurisdiction, the passage of the MFCMA® in 1976
extended the exclusive U S. fisheries jurisdiction to 200
nautical mles offshore. The MFCMA aut horizes the Secretary of
Commerce to oversee eight regional fishery managenent councils to

6

devel op their own fishery managerment plans.* The councils are

conposed of the regional director of the NMFS and state fishery



managenent officers, as well as individuals fromeach state who
are recomrended by state governors and appoi nted by the Secretary
of Conmerce. ¥’

The FWA and CFRDA al so assign authority for the Secretary
of Conmerce, through the NOAA, to nmaintain and increase the
public opportunities for comrercial and recreational uses of fish
and wildlife resources.*® Specifically, in 1985, the NVFS under
NCAA pl ayed an active role in preparing the conprehensi ve NARP
mandat ed by the NFEA of 1984.

C. Departnent of Defense (DOD)

Traditionally, the DOD is responsible for protecting
national security and naintaining navigational capacity in US.
navi gabl e waters. Under section 10 of the Rivers and Harbors Act
of 1899 (RHA), *® the Army Corps of Engineers (ACE), an el ement of
the DOD, has broad regulatory authority over the construction of
piers, jetties, and simlar structures, or the disposal of
dredged and fill materials in U S. territorial waters. On the
ot her hand, the RHA section 13 prohibits from di scharging any
refuse in U S. navigable waters without a permt fromthe ACE
Further, ACE s regulatory authority is clearly extended beyond
the U S. territorial sea, regulating artificial islands,
instal |l ati ons, and other fixed structures |ocated on the outer
continental shelf.® Hence, the ACE s responsibility for

permtting artificial reefs is assigned both in the territorial



sea and on the outer continental shelf.

Whereas section 10 of the RHA gives the ACE basic authority
in permtting artificial reef projects, the nore specific
requi renents of |egislation such as the Federal Water Pollution
Control Act of 1972 (FWPCA)*°! amended by the O ean Water Act of
1977 (CWA), %2 the Marine Protection, Research and Sanctuaries Act
of 1972 (MPRSA), °3 the National Environmental Policy Act of 1969
(NEPA), ** and the Coastal Zone Management Act of 1972 (CzZMp), *°
are fully integrated into the ACE's permtting consideration.

Section 101 of the CWA established a national goal to
elimnate the discharge of pollutants in navigable waterways by
1985.°¢ Under this goal, the National Pollutant Discharge
Eli minati on System (NPDES) was created by section 402 of the CWA,
under which permts for discharge of pollutants nust be approved
by the EPA or by the states with EPA authorized prograns.
Section 404 realizes not only the ACE s traditional function such
as permtting for the discharge of dredged or fill materials into
navi gabl e waters, but it also directs the ACE to apply water
gqual ity standards adopted by the EPA. Section 401 defines that
states have veto power over EPA or ACE s permts, if the states
have nore restrictive water quality standards that are
i nconpatible with those permts.

In 1972, the MPRSA, commonly known as the Ocean Dunpi ng Act

(ODA), was enacted "to regul ate the dunping of all types of



materials into ocean waters,” and to prevent or strictly limt
any ocean dunping of certain materials which mght affect adverse
i mpacts on human and marine life.* Under the ODA, ACE's
authority is reaffirmed for permtting the di scharge of dredged
or fill materials into U S. waterways, whereas the EPA is
enpowered for permtting the disposal of any other non-dredged
types of pollutants.

The NEPA, signed in 1969, may turn out to be the nost
instrunmental environnental |aw. The NEPA requires that al
federal agencies, before undertaking major actions that could
significantly affect the quality of human environnent, prepare
envi ronnmental inpact statenents to avoid or mtigate adverse
envi ronment al consequences. °® Prior to the NEPA, the ACE was
traditionally concerned about the pronotion of channels in
har bors and the revi ew of navigable capacity of the nation's
wat er ways. °°

In 1970, however, the U S. Fifth Grcuit Court of Appeals
ruled in Zabel v. Tabb® that, in the ACE's permt review ng
process, ecological factors should be taken into consideration.
Since then, the ACE has been able to reject a permt application,
if it finds that adverse environnental effects mght result from
such activities.

In 1972, Congress passed the CZMA, which established a

programthat has allowed federal funding for coastal states to
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devel op their own coastal zone managenent progranms. The CZMA
provi des the coastal states with a flexible approach in
adm nistrating their prograns. Especially, with respect to
artificial reef devel opnent plans, the "federal consistency "°
provision in the CZMA is an inportant nmandate requiring that
federal agencies' actions, such as the ACE, be consistent with
the federally approved coastal zone managenent program of the
st at e.

D. Departnent of Transportation (DOT)

The U. S. Coast CGuard (USCG, an elenent of the DOI, has the
prinme responsibility to establish aids to navigational safety for
commerce, naval nobility, and recreational activities. Thus, it
exercises regulatory authority over artificial reef deploynent in
navi gabl e waters in relation to proper buoy markings and
navi gati onal clearance.® Wthout the USCG s authority, neither
t he establishnment, erection, nor maintenance of any aids to
navi gati on can be allowed.® Oherw se, penalties are prescribed
for establishing unauthorized aids to nmaritime navigation. ®

Wth regards to artificial reef construction, the nain role
of the USCGis in the deploying of nmechanical or notorized
devi ces such as steel vessels, airplanes, and mlitary equi pnent,
whi ch may contain pollutants such as oil, gas, and grease, as
wel | as other contam ants. The Marine Inspection Ofice of the

USCG is directly responsible to insure that the vessel is
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exam ned and free of any presence of hazardous nmaterials, inter
alia, oil, gas, and chem cals. The Marine Safety O fice wl
establish a security zone around the vessel-sinking location to
insure the safety of people aboard spectator crafts.

E. Environnmental Protection Agency (EPA)

The EPA, in general, acts as a review agency for ACE s reef
permts only if those materials are deposited under the water
quality criteria promul gated by the EPA. Al though t he EPA does
not have oversight authority over the ACE's dunping pernits,® if
the EPA declines to concur in ternms of application of water
qual ity standards, the ACE nay not issue the permts.

Conversely, if the ACE issues dunping permts in accordance with
MPRSA' s requirenents, the EPA must not intervene in the ACE s

di scretionary decision, unless it finds that the "dunping...wll
result in an unacceptably adverse inpact on mnunicipal water
supplies, shellfish beds, wildlife, fisheries..., or recreational
areas. "%

At this point, two questions are bound to be raised. Wat
ki nds of reef materials must be regul ated before dunpi ng? And how
does the MPRSA define dunping? To the first, the MPRSA requires
the EPA and the ACE to regulate all materials dunped into U.S.
navi gabl e waters.® In this context, which types of materials
will be allowed to be dunped, which will not, and which will be

exenpted fromregul ations? WMaterials such as solid wastes,
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i ndustrial wastes, radioactive wastes, sewage, sl udge,
i ncinerator residue, and dredged materials, nmust be regul ated by
the EPA and the ACE before dunping into ocean waters.
Furthernore, the MPRSA prohibits high-1level radioactive and
medi cal substances and chem cal and radi ol ogi cal wastes from
bei ng dunped into navi gabl e waters. ®°

However, the MPRSA excl udes effluent from ocean sewage,
outfalls, construction of any fixed structure or artificial
i sland, and the deposit of oyster shells or other materials for
t he purpose of devel oping fishery resources from dunpi ng
regul ations.® This provision connotates that deployments into
ocean waters for purposes other than disposal are not 'dunping,'’
so that they may be excluded fromthe regul ati ons of the MPRSA.
As a result, one of the major criticisnms of this equivocal
definition is that reef builders and waste materi al managers can
easily find a | oop-hole for the disguised disposal of industrial

wast es under the nane of fishery resources enhancenent.

2. Florida Artificial Reef Devel opnent Pl an

The degree of state-level involvenent in artificial reef
devel opnment ranges fromdirect efforts to construct artificial
reefs to support as a guardian for the | ocal governnents
artificial reef prograns. To achi eve the maxi num goals, the NARP
suggests that "appropriate state agencies play a ngjor role in

t he devel opnment of national and site-specific guidelines for
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artificial reefs."’t

In response, the State of Florida--through
then its Department of Natural Resources (FDNR), ’? Division of
Mari ne Resources, O fice of Fisheries Managenent and Assi stance
Servi ces--has conprehensively fornmulated the Florida Artificial
Reef Devel opnment Plan (FARDP). In the same nmanner with the NARP
t he FARDP provi des general guidelines for individual counties or
regions to prepare their own site-specific plans based on | ocal
needs and managenent strategies.

Prior to the creation of the FARDP, in Novenber 1987
various reef-building comunities nmet in Mam for the First
Florida Artificial Reef Summit.’® The participants in this
neeti ng assuredly supported the necessity of an expanded state-
| evel artificial reef programfor a centralized permtting system
to help county-level artificial reef prograns inplenent the

st at ewi de pl an. "

The First Summt produced nunerous artificial
reef managenent needs, but the Florida congressional |egislative
backi ng was not then ready to fund the operation. In the spring
of 1989, however, the Saltwater Fishing License Bill (HB 2033)
was passed in Florida, ® possibly providing a basis for reliable
reef funding and for a statew de plan.

In January 1990, the Second Florida Artificial Reef Sunmt
was held in Tall ahassee, which reenphasi zed the need for witten

standards and procedures, with even stricter permt conditions.

In time, Florida State Legislature showed a will to support a
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statewide artificial reef plan. They subsequently passed
| egislation that created the Florida Artificial Fishing Reef
Program (FAFRP). " It provided that the state shoul d provide
grants to coastal |ocal governnents for the construction of
artificial reefs.” According to the mandates on the FAFRP
section 2 and 3, the FDNR devel oped Conprehensive Artificial Reef
Program code in 19907° and drafted the FARDP in 1992.

Early in 1994, Florida State Representative Ritchie® and
Senat or Dant zl er® presented bills to the Florida House and
Senate Natural Resources Conmittees, respectively, anmending the
FAFRP to assign responsibility for the artificial-fishing-reef
programto the FDEP; to provide procedures for permtting the
construction of artificial reefs in certain areas of the state;
and to provide crimnal penalties. This proposed |egislation
drew the southwest artificial reef coordinators' attention, who
have expected that as to be nore restrictive. They concl uded
that some of the changes woul d be positive, but others
del eterious. Thereafter, artificial reef coordinators in
sout hwest Florida and the Florida Sea Gant faculty prepared the
| npact of Proposed Legislation on Florida's Artificial Reef
Progranf? to informand advise their |ocal governments and
| egi sl ative del egations of the potential inpact and ramfications
of this proposed legislation to the future of Florida's

artificial reef program
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Fl ori da Departnment of Environnental Protection

Prior to July 1, 1975, the effective date of the Florida
Envi ronment al Reor gani zation Act, 8 the Board of Trustees of the
| nternal |nprovement Trust Fund (BTIITF)® had enforcenent and
managenent responsibilities and permtting authority for Florida
soverei gn subnerged | ands. After the reorgani zation of the state
governmental structures in 1975, the BTIITF retained the
fiduciary responsibilities of nmanaging state subnerged | ands.
However, the Florida Departnment of Environnental Regul ations
(FDER) took over jurisdictional authority over the issuance of
artificial reef permts.

Si mul t aneously, the FDNR had responsibilities to review all
reef applications. The FDER could not decide whether or not to
permit wthout considering FDNR s reconmmrendations.®  According
to the Sovereignty Submerged Lands Managenent code, 8 a ' consent
of use' (letter of consent) is required fromDi vision of State
Lands in the FDNR for |ocal counties' artificial reef building in
territorial waters of Florida.?

As of July 1, 1993, all of the existing |legal authorities
and functions of the FDER and the FDNR were eventual ly merged

into the Florida Departnent of Environmental Protection (FDEP).?8®

3. Local CGovernnents (Dade, Broward,
and Pal m Beach County)

In Florida, |ocal county governnments have been invol ved



16
actively in directing or coordinating artificial reef deploynent.
The NARP defines the |ocal governnment's role in artificial reef
devel opnent as coordinating "materials of opportunity,” providing
techni cal support for private entities, raising funds, obtaining

state and federal funds for |ocal reef construction and

transportation, and publicizing |ocal reef efforts.?8°

Anong nmany
coastal counties in Florida, three counties--Dade, Broward, and
Pal m Beach- - have engaged in artificial reef devel opnent affairs
nost actively, aimng for attraction of tourist divers and
recreational fishernen.

According to the survey in Artificial Reef Evaluation
Capabilities of Florida Counties®, the degree of artificial reef
program capacity at the county |evel can be classified into three
categories: (1) "Special Ofice"--a designated reef office with
sal aried staff and space for files and equi pnent, (2) "Added
Task"--no special office but additional duty for sone salaried
staff, and (3) "Volunteers"--volunteers working in cooperation
with county staff.® Dade, Broward, and Pal m Beach County's
artificial reef prograns were indicated as belonging to the
"Added Task" group.

Since 1981, the Dade County Artificial Reef Program has
performed under the auspices of the Departnent of Environnenta

Resour ces Managenent (DERM), Natural Resources Division

Restorati on and Enhancenent Section. Ben Mstkoff is the only
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full-time staff who has main responsibility for coordinating
artificial reefs, although the section, which includes about 17
enpl oyees, utilize each other's expertise in mtigation projects,
beach renourishnment, bay water quality nonitoring, reef damage
assessnent, and fishery managenent issues.®

No full-time enployee works for the Broward County
Artificial Reef Program |Instead, it is coordinated by three
part-tine staff. Anong them Ken Banks is the |ead agent,
wor ki ng in the Departnment of Natural Resources Protection (DNRP)
Bi ol ogi cal Resources Division, Marine Resources Section. These
staff menbers do not work only on artificial reef devel opnent,
but they also set aside tinme to | ook after beach erosion, sea
turtle protection, and any other marine resource issues.¥

The Artificial Reef Programfor Pal m Beach County was
started in 1985 when the Board of County Comm ssioners created
the Artificial Reef Commttee. These conmm ssioners gave the Palm
Beach County DERM responsibilities for admnistrating artificial
reef progranms in conjunction with the Artificial Reef Commttee.

Ji m Vaughn works full-time in the DERM Coastal and Wetl and
Di vi si on, Environmental Enhancenent Section, along with four

other part-tine enpl oyees. %

4. Ceneral Permt System

Al reef builders are required to obtain appropriate permts
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when devel opi ng new reef sites and tinely renewal of existing
permts if needed for additional construction at already
established sites. The permtting process starts by submtting
to the FDEP a Joint Application for generating reef sites in the
waters of Florida.® The FDEP acts as the | ead agency in
receiving and distributing copies of reef applications to other
state and federal agencies for review. Al though a single Joint
Application formis submtted to be approved, separate witten
permts nust be obtained fromeach applicabl e agency before reef
construction comences.® |f reef builders plan to deposit
materials in the Florida State water, they are required to obtain
a separate witten permt fromthe FDEP and the ACE. However, if
they are planning to do it beyond the state's water, solely ACE s
permt is required--even if the FDEP will have application review
privileges.®®

On April 11, 1984, the Jacksonville District of the ACE
i ssued a General Permt SAJ-50 system which has been typically
required for all artificial fishing reefs and fish attractors in
Fl orida, the Conmonweal th of Puerto Rico, and the U S. Territory
of the Virgin Islands.®® In this schene, general pernit
conditions and criteria were pre-developed to facilitate the
permt review and approval process. Thus, a reef permit wll be
granted if the proposed reef project neets these pre-approved

basic criteria. %
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The reason why a single application formand a general
permt system have been designed for use by all the applicable
agencies is to mnimze delays, efforts, and paper work.
Conversely, unless the proposed project neets the general
permt's (SAJ-50) criteria, a regular or individual permt may be
required and will probably prolong the approval process. ' Under
normal processing conditions, a permt may be issued within 60-90
days fromthe subnission of the application. %

In addition, copies of a Joint Application will be provided
to a nunber of review ng federal agencies: the USCG who is
interested in markings and navi gational safety requirenents; the
EPA, who mght interfere with the reef material discharge that is
inconpatible with water quality standards; the FWS and t he NVFS,
interested in fishing and general environnmental concerns; and the
Air Force, Navy, and NASA, using the ocean waters for mlitary

4

purposes or for the space program !° Copies al so are dispensed

% such as the Division of State

to appropriate state agencies,?
Lands, the Division of Beaches and Shores Permiting, and the
Bureau of Land and Aquatic Resources Managenent, and to the

appl i cabl e regional fisheries management councils. 19



CHAPTER 2
LI ABI LI TY CONCERNS REGARDI NG ARTI FI CI AL REEF
DEVELOPMENT | N THE U. S. NAVI GABLE WATERS

Liability is an ongoing concern for artificial reef
depl oyment in the United States!® to both reef pernmittees and
permtters, because it mght becone a restraint to the reef
devel opnent, especially to private reef builders who have the
burden of showi ng the proof of financial ability such as
i nsurance and assets for any would-be liability |aw suits. ! The
NFEA, Title Il, section 205(c) and (d) address the liability
i ssue fromthe perspective of the reef permttee, material donor,
and federal governnent.

First of all, the NFEA notices that the permttee and any
permttee's insurer could be excluded fromthe liability for any
damage if they conply with the terns and conditions of the

9

permit.'® Conversely, the pernmittee and the insurer are |iable

for damages caused by activities beyond the terns and conditions

of the pernmit.!0

Therefore, a potential permttee, before a reef
permt is issued, nust "denonstrate the financial ability to
assunme liability for all danmages that may arise wth respect to
an artificial reef."

Second, the material donor is not |iable for danmages ari sing

fromthe use of such materials if they have already transferred

19
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the title to the permttee and "such materials neet applicable
requi renents of the [National Artificial Reef Plan]...and are not
ot herwi se defective at the tine title is transferred. "2

Finally, with respect to the federal governnment, the NFEA
states no liability on the part of the United States. Instead,
t he NFEA mandates a stringent permt issuance for the Secretary
of the Army through consultation with appropriate federal and
state agenci es!'® to ensure the pernittee's plan for siting,
constructing, nonitoring, and managing the artificial reef based

4

on all applicable criteria.'™ This is to ensure the use of

proper artificial reef materials,® to consider the NARP' s
recommendations, and to notify any need to deviate fromthe reef
permit criteria.®

The NARP sets in array seven potential risks of injuring
per sons and damagi ng property and natural resources caused by
i nproper artificial reef construction:

(1) injuries to personnel handling the reef materials;

(2) damage to vessels transporting reef materials;

(3) inproper |ocation causing damage to fishing gear;

(4) damage to vessels in transit over the reef;

(5) injury to recreational divers;

(6) deconposition or novenent of the reef material to
an unaut hori zed | ocation; or

(7) environnmental hazards caused by inconplete cleaning
of hulls or holds containing toxic residues.’

One nore was added to the above |list by the FARDP. (8) "placing
materials in the wong place or in an unauthorized area."!®

Wo is liable for the above injuries or damages? To date,
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nobody could clearly answer this question, because no liability
case arising frominjuries or damages associated with artificial
reef devel opnent has been brought to the courts.!® Thus, to
predi ct how the courts will decide on the above question, one can
only hypot hesi ze situations that m ght invoke |law suits during
actual artificial reef construction projects in navigable waters
of the United States.

Presumabl y, according to the NARP, potential injuries or
damages related to artificial reef deploynent are likely to
happen in three stages: (1) plan and permt stage, (2)
construction stage, and (3) rmonitoring stage. ! Simlarly,
Collins applies tort theories such as negligence, nuisance, and
strict liability to three different stages: (1) siting, (2)
transportation to site, and (3) on site.

Because of "a dearth of case law involving artificial

"122 and the slack interpretation of liability by the NFEA '

reefs
one should refer to admralty |aw, sovereign imunity, and
traditional tort theories to track the answers for the above

“ Accordingly, with respect to liability concern, this

questi on. 2
chapter will discuss tort theories and governnental sovereign
immunity. At first, an attenpt will be nade to explicate clearly
the jurisdictional boundaries between the federal and state

wat er s.

1. Jurisdictional Boundaries Between Feder al
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and State Waters
A. Subnerged Lands Act %

Since the late 1930's, controversi es have energed
surroundi ng oil and gas discovery from subnmerged | ands in
California offshore and ownership of those mnerals. On October
19, 1945, the United States filed a lawsuit in the U S Suprene
Court against the State of California to determ ne which
government could own them or had paranount rights in and over

t he submerged | ands of f the coast of California.!?

The Suprenme
Court held in favor of the federal governnment that the paranount
rights within the U S. territorial sea remained in the United
States, 2’ on the ground of national security, comerce, and
foreign affairs.?®

Despite this Suprene Court ruling, a great controversy in
Congress did not cease concerning the mneral resources ownership
issue within U S territorial waters. 1In 1953, Congress finally
enact ed the Subnerged Lands Act (SLA), which rel eased and
relinquished to the coastal states all federal proprietary rights
and clains in the three nautical mle territorial sea, except the
federal navigational servitude and control of navigable waters
and their subnerged |lands "for the Constitutional purpose of
commerce, navigation, national defense, and internationa

29

affairs."? Therefore, the SLA confirmed three purposes: (1)

state title to the territorial sea, (2) outer limt of state
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ocean boundaries, and (3) still nost aspects of federal authority
both within and beyond the three nmile territorial sea.®®

In addition, the SLA section 1301(2) and 1312 adm ts any
coastal state, except the original thirteen states, to be able to
extend their ocean boundaries beyond three geographical mles, if
it could prove that "it was so provided by constitution or |aws
prior to or at the tinme such state becane a nenber of the Union,
or if it has been heretofore approved by Congress."'! The SLA
left this claimto the courts to determ ne whether a state could
establish a historic claimbeyond three nautical mles.

As a result, only Texas and Florida were able to establish
such clains beyond three nautical mles. 1In 1960, the Suprene
Court recognized the three marine | eagues (9 nautical mles)
boundaries in the Gulf of Mexico of both Florida--based on
Congr essi onal approval in 1868 constitution--and Texas--based on

its historic claim?®

In this context, Florida State can have
jurisdictional authority to control and nmanage all the artificial
reef devel opnent activities within three nautical mles of the
Atlantic and nine nautical mles of the Gulf of Mexico.
B. Quter Continental Shelf Lands Act®®

Congr ess subsequently passed the OCSLA, confirmng the
federal government's exclusive jurisdiction and control over the

seabed and its subsoil beyond the state territorial limts. ¥

Wil e the OCSLA authorizes the DO to explore and produce oil and
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direct state regul ation of non-citizens. 3

Especially, the
Al askan Supreme Court considered, in the State v. Bundrant, !
whet her Skiriotes limted the extraterritorial control over
Al aska's offshore crab fishery solely to the residents of Al aska.
Because of the inportance of offshore crab fishery conservation

and the state's legitimate interest in regulation of the those
fishery, Al aska has to have authority to regulate effectively
both its citizens and non-citizens. Further, if the state is
forced to distinguish between them it wll allow the opportunity
for Alaskans to transfer their citizenship to another state.*

Al t hough the courts ruled for the limted state's
extraterritorial jurisdiction, a coastal state should exercise
cautiously its purview beyond its jurisdictional boundaries.
Christie, in Coastal and Ccean Managenent Law, describes three
focusi ng i ssues when the court considers whether a federal |aw
preenpts state action within federal waters:

(1) Did Congress intend to occupy the field?

(2) I's there a conflict?

(3) Does the state regulation present an obstacle to

the goal s and purposes of the federal |aw?!

First of all, if Congress intends, by legislating such as
the MFCMA, to occupy the entire field of fishery regulation in
the EEZ with no roomleft for state action, then any state

fishery regulation in this area is preenpted by such | aws.

Second, federal preenption can prevent a state action if the
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di verse activities so as not to create unreasonable risks of
physical harmto others."'® Thus, whether negligent or not will
be considered as follow ng questions: (1) does one have a duty
owed to other on a standard of care? (2) is there a breach or a
violation of that duty by one who is under a duty? (3) does that
breach of a duty cause sufficient injury to other owed on a
standard of care? and (4) is there actual |oss or damage
resulting fromthat break of a duty?!®’

In a | egal concept, Kionka describes that "negligence" does
not nean "the absence of carefulness as a state of mnd," |ike
forgetful ness or inattentiveness as noral fault. Instead, the
| egal term "negligence" is defined as the reasonabl eness of

"conduct . " 158

In other words, if one's negligent conduct causes
an unreasonable harmto others, he may be negligent, regardless
of reasonabl eness of his belief or thought, concerning the safety

of others. *°

In general, in judging whether that conduct is
negligent or not, a test is whether that conduct is perforned by
a reasonabl e person. This reasonable person is not "perfect or
infallible,” but his errors nust be "reasonabl e or excusable
under the circunstances” based on ordinary care--though he can
make a mi stake or m sjudgment. ¢

B. Nui sance

The term "nui sance"” could be the interest of a plaintiff who

has been interfered with, but is irrelevant to the conduct of the



30

def endant, unlike "negligence. "

Wth regard to artificial
reefs, Collins is positive, saying that "a reef could be viewed
as a public nuisance if it was inproperly sited and a private
party was found responsible. "5

Al so, interferences with public convenience during reef
depl oynment by obstructing a navigable stream by creating any
condi tion which nakes ot her navigation inconvenient, or by
crowdi ng small crafts, could be considered as public nuisance.
Anot her exanpl e of nui sance woul d be the aesthetic disturbance by
t he unsecured scrap tires washed upon a public beach.
C. Strict Liability

According to the degree of tortious fault, three categories
of nodern tort law include: (1) "negligence,” creating an

unreasonable risk of harm (2) "intentional torts,” conducting in

the sense of intent, and (3) "strict liability," w thout

consi deration of fault. '

The traditional concept of category
(3) has devel oped to nodern cases resulting from "abnornmally
dangerous conditions and activities"'® (e.g. blasting or storing
dangerous substances in |arge urban area). !

To disclose its roots, at first, Rylands v. Fletcher®®® nust
be taken into consideration to define "natural use,” or "non-
natural (or artificial) use" of the close. If a |and-owner

lawful Iy has used his property for certain purposes and a person

outside that property was harned by the product (e.g. debris)
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fromthe operation of the |aw of nature, then, the |and-owner
woul d not be liable for strict liability. However, the |and-
owner could be liable for non-natural (or artificial) conditions
on his premses, if a product of non-natural use escaped fromhis
prem ses and caused personal injuries, or property damage.

Further, there are still sonme questions to apply to this
case theory of artificial reef construction with respect to the
interpretation of term nology--"natural use,”™ or "non-natural

use. Regarding its applicability, Collins asks, "what is a

natural use? |Is an artificial reef just a duplication of a

natural use, or is it non-natural ?"'®

The application of those
terms i s not determ nable, but anorphous, depending on each
different situation. For exanple, the storage of expl osive
substances in quantity mght bring unusual risks in the m dst of
a large city, but not in honestead areas. Also, a water
reservoir mght be a key elenment in farm ng areas, but
i nappropriate in a nearby coal nining area.®® Thus, a test of
whet her or not an activity is conducted in an unusual or abnormal
dangerous condition is very inportant to apply the strict
l[iability theory.

Associated with artificial reef sinking, this theory could
apply to the deploynent of a huge jetliner in navigable water

because it could be unusual material as an artificial reef. I n

the case of sinking a Boeing 727 by Dade County, its fusel age-
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sustai ning security was attached to ten specialty anchors. But,
if sone of these anchors are torn off by strong wave action or
vandal i sm '’ the sunken jetliner might be dislocated fromthe
original permtted site. Then, if that causes danage to a vesse
whi ch navi gat es above the area, this unusual or abnormal use of
light-weight alumnummaterials in stormand hurricane vul nerable

areas mght be clainmed for strict liability.

3. Defenses to Negligence Liability

A. Reasonabl e Care

I n judgi ng whether the defendant's conduct is negligent, the
crucial issue will be the reasonabl eness of his/her conduct--that
is, objective standards of reasonabl eness.’* Thus, the proof of
t he exercise of such "reasonable care” or "due care" by the

"reasonabl e person of ordinary prudence"?!’?

is a strong
affirmati ve defense.
B. Contributory Negligence

Contributory negligence is when a plaintiff contributes to
his/her own injuries.' That is to say, if failure of his/her
due care for his/her own safety contributes to his/her injury,
t hen he/ she may be barred from his/her clainmng for conpensation
because of his/her own fault other than a defendant's

negligence.' Thus, this theory can serve as another affirmtive

def ense whi ch nust be proved by the defendant. |In sonme states,



33

the proof of contributory negligence is a conplete bar to a
plaintiff's recovery, but in other states, the proof of
contributory negligence has been abandoned based on the adoption
of conparative negligence theory. "
C. Conparative Negligence

As of 1968, conparative negligence theory had been adopted
by only seven states. As of md-1991, however, 45 states had
codified this theory under the strong preferable trend. "
According to the conparative negligence doctrine, the proof of
contributory negligence is not an absolute bar to a plaintiff's
recovery for injuries. Instead, his/her recovery is calcul ated
proportionally according to how nmuch a plaintiff's fault bears to
the total injuries.*”

There are two basic proportional cal cul ati on methods.
First, if a plaintiff is 70% at fault and a defendant 30% then
the plaintiff still can recover 30% of his/her damage. Second is
a "50%rule” by which the plaintiff recovers nothing if his/her
fault was at |east 50% or nore than that of defendant.’®
D. Assunption of Risk

Al t hough a defendant who has a duty of standard care for a
plaintiff is negligent, assunption of risk theory can be anot her
defense for a defendant, because the plaintiff knew the risk and

it.179

chose to encounter Assunption of risk doctrine is simlar

to contributory negligence, ' but, theoretically, there is a
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di stinction between the two. Assunption of risk is perforned by
a plaintiff's voluntary consent to accept a known risk. On the
ot her hand, contributory negligence is created by the plaintiff's
"unr easonabl e conduct . "8
A typical exanple is that when a swi mMmer goes to the beach
on a rough day, despite the sign warning the dangerous situation,
the swi mmer decides to go in anyway. That person has assuned the
risk.® Concerning artificial reefs, a diver goes down to the
artificial reef site and his/her thigh is cut and seriously
injured by a sharp reef edge. Consequently, the diver panics and
makes an abnormal energency ascent resulting in lung injury. 1In
this situation, the permttee nay be required to assune a certain
anount of negligence for not fixing the unusual dangerous sharp
reef edge before putting it down on the bottom But the diver
nmust al so assune the risk of fully realizing that there could be
unexpect ed and dangerous situations underwater. &
Because of this applicable assunption of risk theory, reef
permt holders are customarily nore concerned about the
i nspection for navigational safety soon after a hurricane or a
tropical stormhits reef sites, than checking the reef conditions
regardi ng diver safety. In general, the governnenta
reef permt holders are nore flaccid in this issue because divers
have to use their own discretionary judgenent whether or not to

go in, assuming their own risks engaged in their activities.®
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E. Statutory Conpliance
Sage notes, "a violation of the statute or regulation in

itself (per se) is negligence. "

However, to be clearly liable,
a defendant's violation of such a statute or regul ation nust be
referred to "proxi mate cause"” between the tortious conduct and

its consequences. '8

Accordingly, statutory conpliance with
permt requirenents and conditions are the proof of reasonable
care, being imune fromliability pursuant to the NFEA Title |

sec. 205 (c).

4. Sovereign Inmunity

An inmunity is a conplete bar to tort liability clains.
This immnity is not a privilege--"negation of the existence of
the tort liability"--but a defense to liability.'® That is to
say, a defendant can be sued but his/her tort liability will be
immune in this theory. Historically, tort inmunity has been
gi ven to governnments, public enployees, non-profit organizations,
and between spouses, parents, and children. But with respect to
artificial reefs, governnment entities and non-profit fishing
organi zations are generally tort-inmune units under the doctrine
of sovereign inmunity.
A. Federal Covernnent

In its original root under comon | aw, the doctrine of

substantive imunity cane fromthe concept that "[a] | awsuit
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coul d not be brought against the Crown (the Sovereign) in the

Crown's own courts without its consent," as reflected fromthe

di vi ne concept: "[T]he king can do no wong. "

In rejection of
this anachronistic doctrine, the U S. Suprene Court ruled in
Cohens v. Virginia that the United States, founded as the
" Supremacy of the People' and denocratic governnent, could not be
sued without its consent. '8°

In this regard, Congress passed the Federal Tort C ainms Act
in 1946, % which contains a nunber of exceptions, preserving
immunity fromlawsuits agai nst the federal governnent. One of
t he exceptions is that "federal government is not liable for acts
done with due care in the execution of a statute or regul ation,
even though it is invalid,...or the failure to exercise or
performa discretionary function or duty on the part of a federal
agency or an enpl oyee of the Governnent."!® Thus, the
applicabilty of immnity theory is depending on whether the
federal government or its agencies such as the ACE, the USCG and
the EPA act with reasonable care in performance of procedural
requi renents mandated by reef permt conditions and regul ations
B. State Governnents

At the state |evel, nobst states have adopted the doctrine of
sovereign imunity, and in 1973, the Florida Legislature passed
the Florida Tort Cains Act (FTCA), 2 which actually linmted the

state's tort liability under the concept of no fear of liability,
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no precipitation of the public treasury and just public policy. 9
The state is not liable in tort liability "for policy decisions
of state officials engaging the exercise of [their]

"194 |I'n general, the FTCA recognized traditional

di scretion.
governmental inmunity for the action or inaction of judicial,

| egi sl ative, or governnmental functions, but general governnental
l[iability mght be waived for proprietary functions of

gover nnent . 1%

The criticismbased on the "governnental -
proprietary” distinction arises nore realistically at the | ocal
governmental |evel
C. Local Governments

To claima certain degree of sovereign imunity for |oca
governments under the state level, a distinction between state
and | ocal governnents results fromthe concept that
muni ci palities have a dual character: as a branch of governnent

6 Counties

of their parent state and a nunicipal corporation.*®
are very inportant |ocal governnment entities with respect to
artificial reef devel opnent because nost reef permttees active
today are coastal counties. ¥’

Tracing the rule to its root, the English case of Russell wv.
Men of Devon'®® was followed in the United States so that |oca
governmental inmunity was once universally accepted. But it soon

became controversial between governnental and proprietary dual

functions of |ocal governnments. Accordingly, when a |ocal
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government acts in governnental or public functions, it is inmune
fromtort liability. But when it acts |like a corporate or
private entity, its immunity is waived to the extent of a private
cor por at i on. 1%°

However, there have been substantial disagreenent and
i nconsi stency anong the cases in distinguishing between
governmental and proprietary functions.?© |n 1957, Hargrove v.
Town of Cocoa Beach initially made a distinction between
governmental and proprietary capacity of |ocal governments. Wth
this ruling and a trend of enacting statutes governing the tort
liability of state and |ocal governnents, the courts began to
wai ve | ocal governnents' immunity for proprietary actions. 2%
This type of abolition of governnental imunity has becone "the

trend in many states. "2

Accordi ngly, governnent officers or

enpl oyees are personally liable for their torts, except for
perform ng a discretionary adm nistrative function, or exercising
judicial or legislative capacity in good faith. 2%

Liability issue so far has been a restraint for | ocal
artificial reef developnent. This is one of the reasons why
private individuals are hardly given permts in Florida. The
ACE' s Jacksonville District requires that the private individual
reef applicant has at least a mllion-dollar liability insurance

4

policy.?®* In general, a person who holds the permit is

responsi ble for the reef operation. However, liability issues
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arising fromreef devel opnent is not that sinple. Wo, between
state and county, has responsibility for artificial reefs sunk on
the state subnerged | ands by the county? The state has the
authority of ownership, managenent, and jurisdiction in the state
territorial waters, whereas the counties hold permts for
artificial reefs in these waters. In this situation, neither the
counties nor the state take over any title fromthe original
mat eri al donors. The material donors, by contract, generally
give up their title of authority as soon as the materials touch
the bottom of the ocean. Thereafter, who owns these artificial

> indeed, as Mbst koff

reefs? Nobody really owns those things, ?°
says, "it belongs to the people of Florida, belongs to the
citizens of the United States. Anything we put out there is the
publ i ¢ domai n. " 2%
Most people agree with this public property concept, but

which entity is really liable for operating those reef material s?
Thomas O ingan, Professor of Law at the University of Mam Law
School, notes, "I would not say in the pure sense that the state

"207  However, to answer this

does not own the artificial reefs.
guestion, one should consider who has exclusive jurisdictional
power over themrather than asking who owns them In this
regard, the state has explicitly exclusive jurisdictiona

authority within state territorial waters. 2%

Today, fromthe state's point of view, counties seemto be
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willing to assune the liability for their reef building and
managenent . 2°°  But counties are still fearful of liability
sui ts--al though they are under the unbrella of governnenta
sovereign imunity. Pursuant to the NFEA, an artificial reef
permt holder is responsible for proper siting, constructing,
nmoni toring, and managing reefs. In practice, counties are
reluctant to pass any ordi nance, reenforcing any kind of
nmonitoring and regulation of artificial reefs, because once they
manage and nonitor them they nust bear the inplication of

responsibility for those activities. 2!

Under any circunstance,
the nost inportant condition here is that permt hol ders such as
counties must conply with the laws, regul ations, and permt

requi renents that have been mandated. On the other hand,

permtters such as the ACE and the FDEP nust issue permts

t hrough a stringent procedural process.
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CHAPTER | I |
ARTI FI Cl AL REEF MANAGEMENT ASSESSMENT
AND CONTEMPORARY CONTROVERSI AL QUESTI ONS

Artificial reef devel opnment has been energing rapidly with
growi ng public interest, because it is one of few managenent
tools that may enhance marine resources?! | ost by estuarine
habitat destruction, water pollution, and natural disaster.
Nevert hel ess, many contenporary controversies with regard to
artificial reef building exist due to inappropriate material s,
haphazard reef construction, insufficient funding, few avail able
scientific data, user conflicts, the attraction versus production
debate, and cooperation with | ocal biologists and reef engineers.

In this chapter, | discuss and assess the reality of current
reef managenent, and anal yze contenporary controversial questions

arising frominproper artificial reef deploynent.

1. Materials

Since the end of 1950's, nation-w de placenent of various
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reef materials in U S. coastal waters has been with
unsophi sticated and frugal "materials of opportunity" because of

2

| ow cost and conveni ence.?? Due to mainly insufficient

government al subsidy, prefabricated nmaterials have sel dom been

used. 213

In some cases, a great volume of solid waste disposal --
in the nane of fishery resources enhancenent--has been di squi sed
as artificial reef materials.?* According to the NARP
eval uation of any material to be used as an artificial reef,
before its deploynent, nust articulate distinctly its
effecti veness for several characteristics: function,
conpatibility, durability and stability, and availability.?*®

For function, materials nust provide fishery habitats so
that the aquatic organisnms can grow as nuch as desired.
Conmpatibility is inperative so that reef materials be in harnony
wi th the surroundi ng natural environnment both physically and
biologically. Then, artificial reef materials nust be durable
enough to resist deterioration, and nust be able to wthstand
exceptional tropical storns or hurricanes. Finally, reef
mat erials nmust be readily available for easy construction onshore
in the nost effective but inexpensive ways. 26

The trend, today, is that waste nanagers are nore than
willing to cooperate with reef building for disposition of waste

materials as it becones nore difficult to recycle and di spose of

themon |and.?” To prevent the disguised ocean dunpi ng of waste
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materials in Florida, the FARDP has established state
conprehensi ve standards for screening availability and
suitability of reef materials. The FARDP's material criteria
include: (1) be environnentally safe, (2) assure maxi num
| ongevity, (3) be legally permssible, and (4) be readily
avail abl e at minimal cost.?'®

Complying with the ACE's General Permt SAJ-50"s material
requi renents, the FARDP has classified three material categories:
(1) permissible materials (i.e. vessels, concrete, rocks, etc),
(2) prohibited materials (i.e. tires not inbedded in concrete,
househol d appliances, sludge, etc), and (3) nmaterials not
recommended for reefs (i.e. toxic or deleterious substances;
wooden naterials, vehicle bodies, etc).?'®

I n August, 1994, reviewing with the FDEP, the ACE s
Jacksonville District issued sonme changes and new conditions to
perm ssible reef materials. Materials approved by this revised
CGeneral Permt SAJ-50 include concrete and steel culverts, Arny
tanks and vessel s, bridge rubble, concrete bl ocks, and sl abs.

But aut onmobile, truck, bus, and other vehicular tires may not be
used unl ess secured and substantially enbedded in concrete. Also
prohi bited are househol d appliances such as refrigerators,
freezers, ranges, washers, dryers, furniture, boat nolds, PVC
fiberglass materials, trailers, vehicle bodies, and so on. 2%

Despite the prohibition of sonme materials and stringent
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i nspection requirenents of all nmaterials, artificial reef
depl oynment has continued through illegal or unpermtted dunping

at night to create personal fish havens??!

and in someway |ike
"public relations gimmcks" to pronote particular user groups (as
constituency).??> In this environnent, the follow ng reef
mat eri al assessment--though still controversial--will be
assuredly hel pful for reef devel opers, when choosing the best
material s known to date.
A. Steel Vessels and Barges

During the 1970's and 1980's, steel vessels were the nost
popul ar materials in the United States. In accordance with
P.L.92-402 (1972) which allowed states to use surplus Liberty
ships for artificial reefs, the FDNR sank five such ships, nostly
in the Florida Panhandl e area. ??3

Especially in the 1980's, the three nost active reef
counti es, Dade, Broward, and Pal m Beach, had sunk vessels and

barges with ardor, 2%

undoubtedly as tourist attractions for
diving and recreational fishing activities. Starting with the
sinking of the tug boat Orion in 1981, Dade County has sunk
greater than 40 steel vessels and barges during the 1980's

al one. ??°

In the beginning of its artificial reef prograns, nany
derelict vessels in the Mam River were abandoned from
accidents. They were donated free for artificial reefs. This

early circunstance fueled a | arge anount of vessel-type
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hull of the ship. And there were special effects, too-
-snoke boiled from expl odi ng cans of gasoline and ether
pl aced by the Metro Bonmb Squad. %3®
The show was part of an artificial fishing reef project devel oped
by Fish and Gane Unlimted of Honmestead in cooperation with the
Dade County Artificial Reef Program Noting this irony, Hardie
al so comments that after sinking about 40 ships during the past
decade, these people "wanted some glitter for the previously ho-
hum affairs. "3

Nevert hel ess, reef builders must not forget that the primry
goal of what they are doing is fishery resources enhancenent.
Accordingly, if sea conditions allow no option other than using
expl osi ves, these should be used very cautiously to mnimze the
detrinental inpact on the natural environnent. The vessel can be

sunk in another manner by opening the seacocks?®®

on the permtted

reef site.

B. Concrete Rubble, Culverts, and Prefabricated Structures
Concrete material can be generated in thousands of forns, 23°

so that various concrete types of configuration and conplexities

can be produced. Such prefabricated concrete nodul es were

depl oyed of fshore of Haul over Beach, ?*° fish condos off Fort

1

Lauderdal e, ?** and reef balls in several other experinental

ar eas. ?#?

Concrete rubble and culverts, according to their size,
create a variety of interstitial spaces and surfaces for

attracting marine organisns. Concrete materials are extrenely
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durable in the marine environnent.

One thing to keep in mnd is that concrete rubble, culverts,
or nodul es should be piled sufficiently high to prevent covering
by sedinent. Concrete materials tend to act |ike natural rocks.

However, concrete bridge rubble, or culverts are not attractive
for divers because they are aesthetically unpl easi ng and
unnatural looking. A limtation in using concrete naterials is
t he requirenment of heavy equi pnent to | oad and unl oad them from
dock to the reef site.?*

C. Limestone Rocks and Boul ders

Particularly in tropical regions such as southeastern
Fl ori da where the benthic substrate is inportant to attract
commercial inportant species, |linestone rocks are "superior"” reef
mat eri al s?** because they originally come from ancient coral
reefs.?® A so, the stability and durability of such materials
are excellent, providing very reliable substrate for invertebrate
col oni zat i on. 2%®

Boul der and rock size can be selected for a variety of
shapes and porosities, allowing "the snall holes for the snal
fish and the big holes for the big fish."?*” In this respect,
boul ders and |inmestone rocks can be used to facilitate other
reefs with poor conplexities. For exanple, two U. S. Arny tanks
sunk of f south Mam beach are relativly sinple conpared to other

reef materials and provide small areas for fish habitats.
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However, the Dade County DERM deposited thousands of tons of
boul ders between these two Arny tanks to conplenent their sinple
shape.

In spite of many advantages in using boul ders and rocks, one
difficulty of this material is that in sone areas, such as the
south Atlantic and the @ulf of Mexico, rocks and boul ders are not
readi |y avail abl e. 248
D. Scrap Tires

Under the concept of using "materials of opportunity”,
mllions of scrap tires have been deployed in the United States
because of their longevity,?* potential for alleviating solid

d,?® availability in great quantities, ! and

wast e problenms on | an
the possibility of arranging themin various configurations.?%
In the early 1970's, the idea of using scrap tires as artificial
reefs grew as the disposal of scrap tires had beconme a nmjor
probl em on | and. ?®® Since then, bal ed autonobile scrap tires have
beconme popular artificial reef nmaterials in the United States.
These materials were even used by reef researchers because they
were regarded as one of the npost accessible reef materials. 2
Nevert hel ess, use of tires as artificial reefs, today, has
been net with growi ng skepticismby reef permtting agenci es and
reef builders because of their instability and aesthetic

probl ens. The NARP warned about tire instability on the ocean

bottom 2*®> |t recomended that scrap tires be conpressed tightly
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and bound in bundles with concrete slabs to keep themin

posi ti on. 2

Hence, if scrap tires are not ballasted with
sonmething |li ke concrete, they m ght nove out of the original
drop-site during normal and/or exceptional storm surges.

The Sal twater Sport Fish Section of the South Carolina
Wl dlife and Mari ne Resources Departnent and New Jersey Division
of Fish, Ganme, and WIldlife's Marine Fisheries Adm nistration
have actively used scrap tires for artificial reef materials.
Among ot hers, Broward Artificial Reef Inc., sponsored by the
Broward County DNRP, dropped nearly two mllions of scrap tires

7

on subnerged | ands.?*” When an inspection was made of the scrap

tire reefs after a regional storm it was found that many,
particularly cylindrical nodules, were washed westerly (towards
t he beaches). ?°®

Furt hernore, Shell horse conments on scrap tires in a
negati ve sense, "coral and other invertebrates rarely attach to
tires. Tire reefs serve only to attract fish, not to support

t hem n 259

Simlarly, Dodrill was critical of scrap tires:
The fish does not care about what they |ook |like as

Il ong as they are three dinensional objects, providing
shelters, habitats, places to go foraging for food.
But |I'm saying the diving is becom ng increasingly
popul ar sport in Florida. [Spread tires are]

aesthetically displeasing and | think it's an issue. ?®

E. Auto Bodi es

Vehi cl e bodies are easily available, but many criticize
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their suitability for artificial reefs. Pybas points out two
reasons why these nmaterials are not adequate for reefs. One is

1

that car bodies corrode very quickly.?* A good artificial reef

n 262

nmust persist for "at |east 20 years. A study done in the

early 1960's in California showed that car bodies and street cars

deteriorated within 3-4 years. 2%

Today, because nodern car
bodi es are nade thinner and nore conpact than in the past, the
durability factor unequivocally decreases. Another reason is
that a stormor any kind of surge can break and scatter car
bodi es because of their relatively small size.

| ndeed, Dodrill criticized the use of auto bodies as
artificial reefs that there are real high percentage of non-netal
products in an auto body such as plastics and other synthetic

product s. 264

Aut o bodies are not only aesthetically displeasing,
but they also may contain pollutants froml eftover gasoline,
residual oils and |ubricants, despite the fact that reef builders
make concerted efforts to clean auto bodies and renove the
engi nes. 25°

Li kewi se, in conmenting about auto bodies being used in
Al abama's Artificial Reef Program Bohnsack interjects that auto
bodi es are not generally considered suitable artificial reef
mat eri al s because of their short longevity, instability, and

their tendency to release "l oose materials" as the nmetal corrodes

away. 266



52

Nonet hel ess, as long as cheap auto bodies are readily
avai l abl e, they nmay be sunk as artificial reefs in the United
States under the rubric of fishery resources enhancenent, even in
the face of skepticismas waste disposal. Ocean dunping is
generally inperceptible to the public because materials dunped
into the ocean subnerge quickly where they are not observed.
Today, many divers popul ati on can bear wi tness to what happens to
t he ocean bottom surrounding artificial reefs.
F. Gl Platforns

There are approxi mately 4,000 petrol eum production pl atforns
in the coastal waters of the United States,?®” about 3,350 of them

in the Gul f of Mexico--especially off Louisiana. 2

According to
the M neral s Managenent Service (MVS), 2,000 obsolete oil and gas
production platforms will be renoved by 2010, ?%° because the OCSLA
and the Bureau of Land Managenent's | ease agreenent require that
abandoned oil platforns be renmoved. |In this regard, the rigs-to-
reefs concept as an alternative to obsolete oil and gas
production platformrenoval has been exam ned and has
predom nantly been used by the State of Florida, Louisiana, and
Texas. 2"°

Ol and gas platforns in the Gulf of Mexico had been shown
to be excellent fish aggregators by fishernmen and divers before

1

the rigs-to-reefs concept.?? The effectiveness of oil platforns

for artificial reefs are based on several characteristics: (1)
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high profile, (2) no significant inpedinment to water flow, and

(3) easy location by fishernen. 2"

Because of their great
potentials as fish aggregators and underwater scenery, oil and
gas platfornms have rapidly become popular artificial reefs for

3 However, because frames of oi

both fishermen and divers. ?
platformstructures are relatively sinple with not many hiding
holes for small fish, many criticize that oil platforns are not
good enough for producing fishery resources. Thus, these
mat erials could be better used for diving tourismand where the
fish have not been depl et ed.
G Airplanes and Arny Tanks

First of all, these materials are popular dive attractions
t hrough good public propaganda for diving tourism A Boeing 727
commercial jetliner, naned The Spirit of Mam, becane an
addition to Dade County artificial reefs in the light of nedia
coverage. It was lowered with cables offshore of Key Bi scayne at
a depth of 82 feet, and then secured with 10 specialty anchors
driven into the sand?* because the fusel age of the Boeing 727 is
made of light aluminummterial. One of the greatest issues for
this type of artificial reef is howto maintain permanent
stability on the ocean bottom during normal tides, currents, or
exceptional tropical storm surges.

Al so, the sinple shape of the fusel age of the Boeing 727

does not provide good fish shelters. To provide conpl enentary
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materials or roons are avail able. "2

Most kof f proves this
criticism saying:

Wen we will stop the dredging, we will stop filling.

When we stop inpacting natural reefs, we can really

sl ow down on the construction of artificial reefs.

Until that time, the best way we can do is to use [an

artificial reef] programas an effort to try restoring

all these inpacts. 28

Wth uncertainty as to whether it wll be successful or not,
the reef builder, at |east, should avoid repeating the sanme type
of reef developnment. Oherw se, the reef builder should nmake an
effort to deploy experinental reefs for data collection necessary
for the next reef deposits with nore conviction. No-action can
be the best alternative when actions can presunably cause future
adverse effects on the natural environment. Today, it is about
time for the reef builders to ask thensel ves, "How many nore
reefs are desirable in our county's ocean boundaries before
movi ng on?" and "Do we have the capability to nmaintain and manage

all the reefs sunk to date?"

3. Political Expediency Versus Science

The first and forenost of major functions of the NARP is to
provi de guidelines for states and reef builders to devel op
artificial reefs based on the best available scientific data. 28
If scientific data are avail abl e before policy objectives and
managenent strategies are determ ned, political decision-making

2

can be framed based on avail able scientific advice.?®? However,































































































































































