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ABSTRACT

Resource managers have been involved in artificial reef development off the Texas coast
for over 50 years. The donation of 12 Liberty Ships in 1975-1976 formed the foundation of the
current Texas Parks and Wildlife Department Artificial Reef Program (Program). These ships
represent the first successful reef development activity within Texas using stable, durable, and
complex material. In 1989, the Texas legislature directed the Texas Parks and Wildlife
Department to develop the artificial reef potential off Texas, based on the 1984 National Fishing
Enhancement Act. The Texas Artificial Reef Plan was adopted in 1990, formally creating the
Program. The Program utilizes the federally approved Rigs-to-Reefs Program which provides the
oil and gas industry a method to donate their obsolete petroleum structures as artificial reefs in i
lieu of the standard salvage removal option required by federal law. |

The Program has reefed 64 obsolete petroleum jackets, one caisson, two decks and one
net guard at 37 of the 46 currently permitted reef sites in the offshore waters of Texas. These
donations have provided nearly $9 million dollars to the Texas Artificial Reef Fund. Other
materials used in the construction of reefs placed at Texas reef sites include: 300 blocks made of |
coal combustion fly-ash by-products stacked in a pyramid shape; one pipe structure welded in the ‘
shape of a 4-pile jacket structure; 132 concrete fabricated “reef balls”; 46 square open-ended
concrete (box) culverts; 22 concrete anchors; four stacks of concrete culvert pieces on slag; 50 1-
2 ton natural quarry rocks; four sections of a 55-ton U.S. Navy surplus steel buoy; one 100-ft
YR-U.S. Navy barge; one T-2 steel tanker; four 100-ft long barges; and one obsolete 44-ft steel
tugboat. The Program continues to assess new materials and obsolete oil and gas structures on a
case-by-case basis to determine their overall benefits to the program.




INTRODUCTION

Artificial reefs are structures placed by man in the aquatic environment, which alter the
habitat to achieve ecosystem benefits. The benefits sought through the use of artificial reefs have
been the enhancement of fishery resources in conjunction with increasing fishing and diving
opportunities. The development of artificial reefs requires comprehensive planning strategies for
reef placement, deployment, maintenance, and management of the reefs to maximize their assets,
minimize their liabilities, and achieve desired purposes (Stephan et al. 1990).

Marine anglers have long recognized the utility of artificial structures in enhancing their -
fishing efforts. The first documented marine reef construction in the United States occurred in
the mid 1800s (Stone 1986). The construction of reefs in the marine environment gained
momentum in the 1930s, and by the 1960s a variety of materials such as automobiles and tires
were commonly used. However, these materials were found to quickly deteriorate and became
unstable as reef substrate.

By the mid 1970s, artificial reefs were recognized as important tools for the enhancement
of marine habitat and fisheries management (Johnston 1974; Stone 1986). This was seen in
Bohnsack and Sutherland’s (1985) review of English scientific literature on artificial reefs
through 1983. They identified 413 references, of which more than 75% were written after 1970.
Most of these papers identified published areas with emphasis on: general program descriptions;
structural designs of habitat; biology of reef organisms; and monitoring and assessment.

In 1984, Congress enacted the National Fishing Enhancement Act (P.L. 98-623, Title I)
creating a National Artificial Reef Plan (Stone 1985). This plan provides guidance for
individuals and agencies interested in artificial reef development and management. In the Gulf
of Mexico, states operate autonomous artificial reef programs but have an open exchange of
information and dialog on reef issues, facilitated by the Gulf States Marine Fisheries
Commission (GSMFC) Artificial Reef Subcommittee (GSMFC 1993).

In 1999.the combined Artificial Reef Subcommittees of the Atlantic and Gulf States
Marine Fisheries Commissions used their knowledge and experience of state artificial reef
programs to update the National Artificial Reef Plan. The revised National Plan references the
GSMFC Artificial Reef Subcommittee's Guidelines for Marine Artificial Reef Materials
(GSMFC 1997). It was submitted to the National Oceanic and Atmospheric Administration’s
National Marine Fisheries Service for their review and for processing through public notice. In
addition, the GSMFC Technical Coordinating Committee presented this revised plan to the Gulf
of Mexico Fisheries Management Council (Council) for their comments and endorsement in
January 2001.

The Council recommended that charter boat captains and private reef building
entrepreneurs also be given a chance to provide their own knowledge and experience into the
revised materials guidelines before being incorporated as part of the revised National Plan. The
GSMEFC has responded by providing a forum for private charter boat operators and reef builders'




2

input to the Artificial Reef Subcommittee, which is currently revising the National Materials
Guidelines document.

The Texas Artificial Reef Program (Program) in the Gulf of Mexico is managed by the
Texas Parks and Wildlife Department (TPWD). The Program's strengths include: flexibility in
creating reef sites; processes for evaluating reef materials and sites; and support from leaders and
citizens of Texas.

REEF DEVELOPMENT AND MANAGEMENT IN TEXAS

History

Resource managers have been involved in artificial reef development off Texas for over
50 years. Crowe and McEachron (1986) documented 68 intentional artificial reef areas that were
created in Texas marine waters from 1947-1984, consisting of oyster shell, tires, automobiles,
construction rubble, and ships. In 1972, the United States Congress offered surplus U.S. Navy
Liberty Ships in its Reserve Fleet to coastal states for use as artificial reefs. Twelve Liberty
Ships were acquired by Texas during 1975-1976 and placed at five sites in the Gulf of Mexico.
Other than these ships, most of these materials had little long-term success because they were
easily broken up and moved by storms. By 1984, at least 2,191 de facto artificial reef areas had
also been created, including open water spoil disposal areas, piers and docks, jetties, oil and gas
well shell pads, and active offshore petroleum platforms (Crowe and McEachron 1986).

Natural hard bottom reef substrate is limited in the Gulf of Mexico (Parker et al. 1983)..

The Council estimated total natural reef habitat in the Gulf of Mexico to be 15,000 mi?, with one-
third offshore of Louisiana and Texas. This is also the area where 99% of the platforms in the
Gulf of Mexico currently exist. Gallaway and Lewbel (1982) and Gallaway and Cole (1997)
estimated that petroleum platforms provide 2,000 mi® of additional reef fish habitat, increasing
the total amount of hard substrate habitat by an estimated 27%. These durable, complex steel
structures are different from natural reef substrate, in that they extend throughout the water
column, and allow space for sessile reef invertebrates to attach. This increased surface area has
created an interactive food web supporting a diversity of valuable reef fish species.

With an escalation of rig removals in the early 1980s, artificial hard substrate and its
associated reef dwelling organisms were in jeopardy. From 1938 - 1982, over 4,500 petroleum
platforms had been placed in the Gulf of Mexico (Gallaway and Lewbel 1982). The need to
preserve these diverse ecosystems created by offshore rigs became more evident to state and
federal agencies. Wide spread support from the general public (primarily divers and anglers) for
converting these structures into permanent artificial reefs inspired Congress to pass the National
Fishing Enhancement Act in 1984. This legislation provided regulatory guidance to the states for
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permitting and accepting liability for obsolete petroleum structures.

Pulsipher et al. (2000) documented that 5,561 platforms or structures have been installed
on the Gulf of Mexico Outer Continental Shelf since 1942. They classified about 50% of these
structures as “non-major” structures, having six or fewer wells. As of 1997, 1,645 of these
structures had been removed leaving 3,916 operating platforms in federal waters. About 68% of
the total number of removed structures was non-major, with 86% located in less than 400 ft of
water. The investigators also reported that as the number of operating platforms installed in the
1960s and 1970s became uneconomical to operate and were removed, fewer replacement
platforms were installed. Over time, installation of platforms has occurred farther from shore
and in deeper water.

Pulsipher et al. (2000) used a forecasting model based on current oil prices and other
economical issues to predict that between 1998 and 2023 approximately 142 platforms will be
installed annually in the Gulf of Mexico’s Outer Continental Shelf and approximately 186
platforms will be removed each year. In addition to these platforms in federal waters, there are
approximately 800 platforms that have been placed in Texas state waters since the 1940s. Texas
state jurisdiction extends from the Texas shoreline to nine nautical miles (nm) into the Gulf of
Mexico. As platforms in state and federal waters end petroleum productlon the need to convert
them into artificial reefs will be of continuing importance.

In January 1983, the U.S. Department of the Interior Mineral Management Service
(MMS), the federal agency responsible for regulating and monitoring platform removals in
federal waters, stated its support of a concept termed "Rigs-to-Reefs," in which obsolete oil and
gas structures could be converted to artificial reefs to preserve these valuable habitats (GSMFC '
1993). The MMS divides the Gulf into management blocks (lease blocks) that are 3 x 3 statute
miles (mi) in dimension. In 1989, largely in response to this loss of hard substrate habitat and
national legislation to protect it, the Texas legislature directed TPWD to develop the artificial
_reef potential off Texas for enhancing fishery resources and fishing and diving opportunities.

From 1982 when the first petroleum jacket was donated to the Gulf of Mexico Rigs-to-
Reefs program, through December 2002, 64 donations of petroleum structures have occurred in
Texas. Twenty-nine petroleum structures were towed to established reef sites, 16 were toppled
in place, and 19 were partially removed (Appendix A-2; Figure 1). Of these, 53 were from
federal waters (two being from Louisiana) and the remaining 11 from state waters. A list of
petroleum structures and other materials, with locations, coordinates, and donation amounts can
be found in the Appendix A. '

Texas Artificial Reef Plan

To guide future development and placement of reefs off the coast of Texas, the Program
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drafted the Texas Artificial Reef Plan (Plan) in 1990. Legislation for the Texas Artificial Reef
Act is provided under the Texas Parks and Wildlife Code, Chapter 89, (Section 89.001-89.0061).

The Plan follows an exclusion mapping approach. This technique applies geographic,
hydrographic, geological, biological, ecological, social and economic considerations as site
criteria (Stephan et al. 1990).

- Desi gn'

The Plan promotes the use of diverse materials, and specifically requires that only highly durable,
stable and complex structures in a "form as close to their current form" as possible be used.
Petroleum platforms meet this criterion in addition to providing the maximum biological profile
in the water column. The Plan also requires that these structures meet EPA clean water standards
and be free of hydrocarbons before being accepted into the Program.

The Plan also gives guidance on reef location criteria to provide the optimum benefits to
the reef fishery resource and recreational users, while minimizing impacts to other user groups in
the Gulf of Mexico. Some of the criteria used in determining optimum reef location benefits
include evaluating the biological, hydrographic, geographic, geological, ecological, social and
economic factors surrounding each potential donation.

Bottom Characteristics

An important biological criterion for determining where artificial reefs are located is
whether hard bottom habitat is available or limited in a specific area. The loss of an oil and gas
platform structure means a loss of reef fish habitat. Preserving these structures for reef fish
habitat in the Gulf of Mexico can aid in increasin g reef fish stock size (Gallaway and Cole 1997).

- Hydrographic considerations include evaluating the depth of water where the structure is
located and the profile of that structure. Although biological activity occurs at 4ll depths,
biological productivity and diversity on platform reefs increase as the profile of the structure
increases. Recent research has documented that the majority of biological activity surrounding a
platform structure occurs above 300 ft (Dokken et al. 2000).

Geographic considerations include locating reef sites at least 2 nm from designated safety
fairways, and different distances from shore in accordance with user's preferences. Recent
demographic surveys have shown anglers prefer shallower reefs closer to shore and divers prefer
deeper reefs farther offshore (Ditton et al. 1995).

Staff have calculated the spatial impact of artificial reefs on the Gulf bottom and found
that if all platforms were converted into artificial reefs they would take up less than 0.2% of the
bottom, causing little impact on other user groups (TPWD 2002). However, Texas has
determined, with input from the U.S. Army Corps of Engineers (COE), that to minimally impact
other user groups, reef sites should be at least 3 mi apart. From an operational perspective, reef
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sites should also be located offshore of major cities for accessibility and economic benefits.

Program Guidance

The Plan requires that all potential donations be reviewed by a citizen's advisory
committee composed of interested user groups in the Gulf of Mexico. This advisory committee
allows for a forum to minimize conflicts between user groups before the permitting process
begins. The committee includes representatives from the following interest groups: recreational
fishing; offshore oil and gas industry; commercial shrimp fishery; Texas diving clubs;
environmental issues; university research; nautical archeology; state oil and gas leasing; maritime
interests; land resources; and transportation (Appendix B). This diverse group has provided an
excellent forum for discussing and reaching consensus on a variety of reef issues.

Rigs-to-Reefs Program

The state legislation, which created the Program also provided for future needs by
establishing a dedicated Artificial Reef Fund. Through the Rigs-to-Reefs program, devised by
MMS, petroleum companies are allowed to donate their structures to individual state artificial
reef programs instead of having to remove them from the sea bottom once they are no longer
producing. In the Texas Rigs-to-Reef Program, donors are also required to donate 50% of their
realized savings to the Program. Realized savings are defined as the monetary difference
between donating a petroleum structure to the Program relative to the costs for moving the
structure to shore and returning the bottom to its former natural condition. Monies received
through donations are legislatively dedicated to the Artificial Reef Fund. These donations
provide funds for research, administration of permits, liability and construction of near shore
artificial reefs. In addition, they cover the maintenance of buoys marking each new reef.

Individual Permit Sites

“There are several alternative permit options that may be used when a petroleum structure
is donated to the Program. The Galveston District COE has developed a policy which allows the
permitting of individual 40-ac reef sites as long as site location and materials placed in it meet
the guidelines of the Plan. Each 40-ac permitted reef site encompasses 1/16 of a square mile
(1320 ft x 1320 ft) and has enough space to cluster at least nine jacket structures on the bottom.

The initial donor at a particular permitted reef site is allowed to topple the structure in
place if clearance restrictions can be met. Other donors of nearby structures are encouraged to
transport their structures to that site to increase its complexity and to avoid additional permitting.
There are exceptions to this reef size policy, such as four 160-ac Liberty Ship reef sites along the
Texas coast, and the 418-ac South Padre Island reef site. These larger permitted areas were
created before the Plan was initiated and contain a variety of reef material.




General Permit Area

Although many of Texas artificial reef sites are individually permitied, reefs created in
the High Island Outer Continental Shelf (OCS) leasing area are an exception (Figures 1, 2).
Under the anthority of a General Permit from the COE, artificial reefs created in the General
Permit Area (70-110 miles offshore) are constructed without the requirement of a 30-day public
comment period. The special conditions of this permit are listed in Appendix C. Basically, the
permit requires the reef location to be at least 3 mi from another reef site, 2 nm from any safety
fairway and 1,000 ft from any active pipeline while not disturbing any abandoned pipelines. In
addition, the location must have at least 85 ft of water depth over the highest portion of the
structure (a U.S. Coast Guard requirement) and be at least one-half nautical mile away from any
natural hard bottom communities (such as the Flower Garden National Marine Sanctuary East
and West Banks). Reefs that do not meet these criteria require an individual permit from the
COE, issued after a 30 day public comment period.

In 1994, the Program was granted General Permit 19942 by the COE for 2,510 mi® of the
High Island (HI) area located in the Northwestern Gulf of Mexico. The original permit area
encompassed 260 leasing blocks totaling 5,758 ac. In 1999, the General Permit was modified to
increase the planning area to 17,603 ac, which now encompasses 316 leasing blocks. This
General Permit allows the Reef Program to create 40-ac artificial reef sites. Petroleum
companies can now bypass the lengthy and uncertain public comment period when creating a
new artificial reef site in this area if their donation meets the criteria outlined in the General
Permit.

in 1994, a petroleum structure in HI-A-3535 donated by OXY USA became the first
artificial reef site developed under the General Permit. To date, 19 of the 24 artificial reefs
created in this General Permit Area have followed the general guidelines; five required individual
permits because they did not meet distance requirements.

Remeoval Options

Prior to the acceptance of a petroleum structure into the Program, all wells must be
properly plugged and wellheads removed. With two exceptions, the Program has also required
all decks to be removed from the jacket structure. Petroleum companies have three jacket
removal options.

Explosive Removal:  Explosive removal is the most common removal option in deep water
reefing. It involves using explosives to sever the jacket legs 15 ft below the mud line, and
pulling the structure over in a horizontal position onto the bottomn (Figure 3a.) or towing the
structure to another reef site. The first rigs donated to the Program were removed through the use
of explosive procedures. This method is efficient but damages the sessile marine fauna on the
platform legs. Incidental loss of reef and pelagic fish communities around the platform,
mmchiding commercially and recreationally important fish species, can also occur.
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Data from the National Marine Fisheries Service (NMFS) platform removal observer
program in both federal and stateé waters showed that from 1989-1998 a total of 958 structures
were salvaged using explosives, averaging 96 structures annually. The most severely impacted
fish species at explosive removals in order of abundance were Atlantic spadefish (Chaetodipterus
faber), blue runner (Caranx crysos}, red snapper (Lutjanus campechanus), and sheepshead
(Archosargus probaocephalus). These four species accounted for 86% of the estimated mortality
(Gitschlag et al. 2001).

The Program has been monitoring a cluster of six jackets which were towed to the
Freeport Liberty Ship Reef Complex (GA-A-22) after being removed by explosives by Cal Dive
International and Blue Dolphin Energy. The jackets were placed in 100 ft of water with a
vertical profile from the bottom of 60 ft. These six structures (known as Star Reef) were placed
in the shape of a Texas star at the complex in 1994 and are attracting numerous commercially
important reef fish such as red snapper and amberjack. Although many of the original encrusting
organisms were lost during the removal process, sponges, tunicates, hydroids, and bryoczoans
quickly repopulated the structure (TPWD unpublished data).

Full Mechanical Removal: A second removal option involves full mechanical removal of the
jacket. Jacket piles are cut 15 ft below the mud line with abrasive or mechanical cutters, and then the
entire structure is placed in a horizontal position on the bottom (Figure 3b.).

The advantages of using this removal method in relatively shallow water (less than 100

- ft) include the lack of risks associated with explosives to: commercial divers; sea turtles; marine
mammals; commercially important reef fish; and sessile animals attached to the structure. In
1994 the Program accepted the donation of six jackets from Mobil Exploration and Producing
Corporation, that were abrasively cut below the mud line and transported intact to two separate
reef sites several miles away. Mobil Exploration and Producing Corporation was able to
transport the living reefs attached to these structures t0 new locations and protect the numerous
sea turtles and marine mammals that were observed in the vicinity during the lengthy removal
process. Due to the expense of using this new technology, there was no fiscal savings realized
from this donation.

Partial Mechanical Removal:  The third method, termed “partial mechanical removal,” is the
Program’s preferred removal method. This method leaves a structure in a state as close to its
original form as possible. This is accomplished by mechanically cutting the jacket at a safe
navigational depth (typically 85 ft) specified by the United States Coast Guard (USCG) and
placing the top section of the jacket next.to the base. . The base is left attached to the seafloor
virtually undisturbed, and the use of explosives is eliminated (Figure 3c.).

The Program first reached an agreement with MMS in 19935 to allow for a partial
mechanical cutting technique in an effort to maximize the biological, social and economic
benefits associated with petroleum structures. In October 1993, the Union Pacific Resources
Company (UPRC) became the first company in the Gulf of Mexico to use this partial mechanical
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removal method. UPRC donated a four-pile jacket structure in North Padre PN-A-58, located 62
mi southeast of Corpus Christi, Texas. Divers mechanically cut the structure at the 85-ft water
depth, and placed the upper section next to the base of the jacket in 253-ft of water. This allowed
for the creation of a higher profile reef (169-ft vertical profile) and saved the company $650,000
in removal costs.

In January 1996, a second rig (HI-A-355) owned by OXY USA Inc. underwent partial
mechanical removal at 85 ft while a portion of the upper jacket was placed at another location in
the Gulf of Mexico. This removal operation created a higher profile reef in 305 ft of water and
saved the company at least $552,400.

Since these donations, a study by the National Research Council recommended that the
MMS support partial mechanical removal as a more envirohmentally sound technique (National
Research Council 1996). Currently, the Program has received 19 donations through partial
mechanical removal in lieu of the standard explosive removal option (Appendix A-2).

Current Status:  To date the Texas Artificial Reef Program has 64 obsolete petroleum jackets, 1
caisson, 1 net guard, and 2 decks located at 37 of 46 Texas permitted reef sites {Appendix A-1,
A-2). In addition, the artificial recf fund has received nearly $9 million in donations from
petroleum companies. The Program continues to assess each donation on a case-by-case basis
for its value to the Program and fo determine if it meets the guidelines of the Plan.

Liberty Ship Reefs

The Liberty Ship reef sites form the nucleus of the near shore reefs within the current
Program and represent the first successful reef development activity along the Texas coast. In an
ironic twist of fate, 11 of 12 Liberty Ships, which survived enemy sinking afternpts during World
War I, were intentionally sunk at four sites in the Gulf of Mexico during 1975-1976 to create
artificial reefs (Figure 1, Appendix A-1). (A fifth reef site was created by the accidental sinking
of the George Vancouver as it was being towed to the Freeport Liberty Ship Reef during a
storm). Texas acquired the ships during the early 1970s. The ships were cleaned, their super
structures removed, and all salvageable items sold. Large holes were then cut in their hulls to
allow for water flow before being reefed.

While the Liberty Ships sunk off Texas had similar functions during the war, each has a
unique and fascinating wartime history. These lightly armed ships carried millions of tons of
cargo and thousands of troops to battle zones in Europe, Africa, and the South Pacific throughout
World War II. Liberty Ships were originally built to bolster the United State's inadequate
merchant marine fleet at the beginning of World War II. Each ship was 440 ft in length and able
10 carry 22.5 million Ibs of cargo in their holds. Generally, the ships were equipped with 2 76-
mm guns and 8 20-mm anti-aircraft machine guns. A U.S. merchant marine crew operated the
ship while a U.S. Navy armed guard manned the guns (Arnold et al. 1968).
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The Program is using the hisiorical significance of these ships in promoting the use of
Liberty Ship reef sites to the diving and angling public. Brochures describing each reef site have
been produced and a book jointly written by the Program and Texas Historical Commission staff
is nearing completion. These Liberty Ship reef complexes continue to attract sport anglers and
divers, offering thern a dual encounter with magnificent reefs and America's maritime heritage.
Amold et al. (1998) provides a detailed history of how these ships were acquired and reefed in
Texas waters.

Other Vessels

in addition to the Liberty Ships, the V.A. Fogg (previously known as the SS Four Lakes, a
T-2 tanker) was inherited by the Texas Coastal and Marine Council after she sank on February 1,
1972. The V.A. Fogg had sailed from Freeport, Texas into the Gulf of Mexico after offloading a
cargo of benzene, a highly volatile hydrocarbon. She was heading to a point 50 mi offshore to
clean the tanks and was carrying a load of xylene. It is not known what caused a spark which
ignited the benezene fumes and then the volatile cargo. The explosion ripped apart the ship’s
hull plating midway between the midships and aft superstructures, almost splitting the vessel in
two. She quickly sank in 100 ft of water (Amold et al. 1998). This unfortunate accident created
the beginnings of the Freeport Liberty Sh}p Reef Site, in which the Program reefed two other
Liberty Ships.

Additional vessels reefed by the Program include: one 100-ft YR-U.S. Navy barge; four
100-ft long hopper barges; and one obsolete 44-ft steel tegboat.

Future vessel acquisitions will include the T/8 Texas Clipper, a 473-ft converted maritime
training vessel. She was previously commissioned as the USS Queens (APA 103),.a U.S. Naval
attack transport / personnel carrier in 1944, The ship is currently berthed at the U.S. Maritime
Administration Reserve Fleet in Beaumont, Texas. Plans call for the ship to be ¢leaned of hazardous
materials and sunk in the southern portion of the coast as a premier dive and fishing reef. Addmonal
ships may be added to this site in the future.

Other Reef Materials

Although Rigs-to-Reefs donations have been the foundation of the Program, many of
these reefs are greater than 35 mi from shore and out of the reach of average recreational Gulf
boaters. To provide additional opportunities for fishing and diving, the Program has used monies
from the Artificial Reef Fund to create and enhance a number of near shore artificial reefs with
other complex, durable, and stable materials.

Since 1988, the Houston Lighting and Power Company (HL&P} and Texas A&M
University at Galveston (TAMUG) have extensively evaluated the potential for constructing reefs
made of coal combustion by-products (CCB), known as fly ash. Fly ash is the powder-sized
CCB which is transported in flue gases from the boiler and collected by devices such as
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electrostatic precipitators and bag houses. Fly ash can be molded into blocks and pellets. HL&P
did extensive testing of fly ash pellets with different mixes of concrete in the laboratory and
developed a protocol which requires that ash mix in reef materials come from only one source of
coal or specific sources of coal to reduce metal and organic toxicants. Baker et al. (1951}
evaluated bioaccumulation of heavy metals and contaminants in sessile organisms (e.g. oysters)
in a Galveston Bay fly ash pellet reef. The results of the study alleviated U.S. Environmental
Protection Agency (EPA) concerns on using the material as artificial reef substrate.

In 1993, 300 two-ton (4 ft x 4 ft x 3 f1) coal combustion fly-ash blocks were placed in an -
18-ft tall pyramid shaped mound af the Freeport Liberty Ship Reef. Fish monitoring research
conducted between 1993 and 1994 by HL&P, TAMUG, and the Program through fish trapping
and tagging indicated large numbers of reef fish present. Extensive growth of sessile organisms
was also documented (TAMUG and TPWD, unpublished data). No significant bioaccumulation
of heavy metals or ather contaminants was found in sessile organisms (Baker et al. 1995). These
tests, using EPA testing protocols, in both controlled and field conditions, convinced the GSMFC
to reverse its prohibition on the use of coal combustion fly-ash as a suitable reef material in 1995
(R. Lukens, Gulf States Marine Fisheries Commission, personal communication; GSMFC 1997),

In 1993, Galveston County and Conoco jointly financed the creation of a 46-ft tall welded
pipe structure made from 1,000 ft of surplus pipe to resemble a 4-pile jacket structure. The
structure was placed near the VA Fogg and the coal combustion fly ash pyramid at the Freeport
Liberty Ship Reef. The welded pipe structure’s raised profile reportedly attracts nurnerous
pelagic fish such as greater amberjack (Seriola dumerili) (TPWD unpublished data).

In addition, artificial reef funds were used to acquire and/or deploy miscellaneous reef
materials including: 132 concrete fabricated “reef balls”; 46 square open-ended (box) concrete
culverts; 23 concrete anchors; four stacks of concrete culvert pieces on slag; S0 1-2 ton natural
quarry rocks; and four sections of 2 35-ton U.S. Navy surplus steel buoy. The Program
continues to assess new materials on a case-by-case basis to determine their overall benefits to
the Program.

Many of these projects utilized volunteer time as well as donated equipment and services
from numerous local citizens and companies. The reef ball project was funded by a grant from
Reef Ball Development Group, Ltd. (Brandenton, Florida) and construction was accomplished
through the efforts of Sea-Borne Cadets at TAMUG over the summer school session, This
projsct allowed these students to learn construction methods, as well as how to build reef fish
habitat. - -
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RESEARCH

Social Surveys

From a soctological and economic aspect, artificial reefs have an important impact in

. Texas. The Program sponsored a series of surveys using mail questionnaire methodology to
better ascertain these attitudes, opinions, and behavior patterns. Osburn et al. (1995) documented
that in Texas waters, over 73% of all fishing and diving charter boat trips were to natural or
artificial hard substrate habitats and that over 52,000 anglers and 6,000 divers on charter boats
visit TPWD artificial reef sites each year. Ditton et al. {1995) found that 44% of the total number
of trips taken offshore in Texas by charter boats (which encompassed charter, party, and diving
boats) were to artificial reefs. Ditton and Baker (1999) also found that in a random sample of
1,059 Texas sport divers, 56% indicated they had taken one or more trips in the previous 12
months to artificial reefs in Texas offshore waters. Of those, 55% visited artificial reefs created
by the Program. '

With an estimated 900,000 saltwater anglers and 250,000 divers in Texas, demand
remains high for fishing and diving opportunities at these reef sites. Maximizing social and
economic benefits from artificial reefs requires continual knowledge about the preferences of the
reef user groups and how they change over time. These surveys will continue to be funded to
access social and economic impacts of artificial reefs to the state of Texas.

. Fish Population Studies

Artificial reefs are important biclogically and can function to: (1) redistribute biomass;
(2) increase exploitable biomass by aggregating previously unexploited biomass; and (3) improve
aspects of survival and growth, creating new production. Artificial habitats can potentially alter
fishing effort, gear, size of fish at entry to the fishery, species targeted, and catch. The impact of
change in fishing mortality on stocks is dependent on the relative level of exploitation and the
rate of movemnent of the resource to the artificial habitat (Polovina 1991).

During 1996-1997, the Program investigated the use of collapsible traps to tag fish
underwater as a potential long-term monitoring tool for assessing reef fish populations. The cost
effectiveness and efficiency of this gear type was compared to hook and line capture techniques.
During the initial effort, 223 red snapper (Lutjanus campechanus) were tagged underwater by
divers after capture by three collapsible traps, and 291 red snapper were tagged on the surface by
anglers after capture by hook and line techniques. The collapsible traps appeared to be more size
selective for smaller sized red snapper than hook and line techniques. Fish tagged underwater
had a higher recapture rate of 25.5% compared to the 11.9% recapture rate for fish caught and
tagged on the surface. Although three recapture periods were used to evaluate tag return data,
findings suggested that future efforts directed at monitoring artificial reef fish populations should
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use multiple gear types with equal effort applied to account for size-selective capture patterns and
logistical constratnts (Culbertson and Peter 1998).

Currently, diver surveys (using photographic and video transects) are being used to
facilitate the collection of data to document all species of fish present at reef sites and their
relative abundance. In addition, the Program continues to build on its success through
coordinated planning and research with other government agencies, universities, and private
industries. :

Exotic Tunicate Studies

The Program and TAMUG conducted an unusual monitoring project that investigated the
dominance of an ascidian on an obsolete oil production platform. The ascidian dominated an 8-
pile structure 12 nm west of Stetson Bank at High Island (HI) A-532, in 190 ft of water. The
structure was converted into an artificial reef in 1997. The upper 89 ft of this structure was
mechanically cut and placed on the sea floor next to the undisturbed lower section of the rig.
Before the platform was cut, Program divers observed a thin white encrusting ascidian colonizing
most of the structure below the water line. Program dives between 1998 and 2001 confirmed
that the animal colonized the majority of both portions of the structure from 89 ft to below 138 ft
(Culbertson and Harper 2000).

Samples of the ascidian at HI-A-532 were collected and compared to other species found
in the Gulf of Mexico and the Pacific. It was identified as Didemnum perlucidum, in the Family
Didemnidae (G. Lambert, University of Washington, Seattle, personal commurnication). This
ascidian forms a thin tunic layer over the colony, less than 1 mm thick, and appears white due to
the aster-like spicules in the tunic. Colonization occurs through sexual and asexual reproductive
budding. It settles or grows over native encrusting organisms such as sponges, corals, bryozoans,
hydroids, and mollusks until the colonized animal is hindered in growth and survival. Divers
recently observed this same species colonizing other platforms within 12 nm of the HI-A-332
reef site (Culbertson and Harper 2000).

Monniot (1983} first described D. perlucidum from Guadaloupe in the Western
Caribbean. This species appears to be a native of the Western Caribbean, where it occurs in
small numbers, usually on the under surface of stones on reef flats, and on the undersides of coral
(1. Goodbody, University of West Indies, Jamaica, personal communication). Although it is
currently found growing on both artificial and natural coral reefs in Hawaii and Guam, itis not a
dominant species in the Pacific (Kott 2001). The Program was the first to report this species
colonizing oil and gas platforms, but it'is unknown how this organism first became established in
the Gulf of Mexico.

During 2000, five monitoring stations were established at HI-A-532. Monitoring during
2000-2001 determined that D. periucidum quickly colonizes hard substrate. Evaluation of the
data collected is currently in progress, but initial observations showed that complete re-
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colonization of 100-cm? surfaces could occur within two to three months (Culbertson and Harper
2000). It is known that artificial substrates allow ascidians to colonize more quickly without
competition, whereas natural coral reefs protect their space from fouling organisms with stinging
nematocysts (Kott 2001).

DIVING PROGRAM

SCUBA diving is the primary method of conducting research within the Program. Diving
projects are executed by a core team comprised of Program staff with the assistance of volunteer
divers from universities and other agencies. Many of the underwater projects are large in scope
and could not be completed without the support of dedicated volunteers. Diving conditions vary
greatly; visibility ranges from zero to over 150 ft. Reef sites vary from 33 to over 300 ft in water
depth with most being at least 98 ft deep. '

Currently, the Program has the challenge of monitoring 44 reef sites (two other permitted
sites do not contain material at this time). New reef sites are continually added. If possible,
- divers investigate potential platform donations prior to their acceptance into the Program. Divers
accomplish a variety of tasks before and after the creation of a reef site, including: assessing the
area within a reef site to determine the most advantageous locations for material; determining
bottom stability; and collecting data on marine life before and after reefing. Fragile ecosystems
are identified and left undisturbed. Once reef material is placed on the bottom, divers are used to
verify that USCG clearance requirements have been met.

Dive teams use fish counts, video, still photographs and fish tagging to monitor reef
health. Pelagic and reef associated fish, fouling communities, and the development of
biodiversity are recorded and compared over time. Of special importance is the ldentlficatlon of
marine mammals and turtles that frequent reef sites.

The Program utilizes specialized dive equipment to increase safety and perform research
more efficiently. In some cases, Aqa Mark IV Divator (Interspiro Co.) full-face masks are used
so divers can verbally communicate with each other and with team members on the support
vessel. A communication device, worn on the masks, transmits an audible signal up to 300 ft.
The masks are especially useful for communication between divers and the vessel in low
visibility situations. :

Diver safety is paramount in the Program. Each dive team member is required to undergo
annual training sessions that test one's physical abilities and skills using various pieces of
technical dive equipment. Shively et al. (1998) developed the Artificial Reef Program Scientific
Diving Standards and Safety Manual under which the dive program operates. This publication
serves as a guide for dive planning and safety and is based on American Academy of Underwater
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Sciences (AAUS) standards. The dive program averages 168 dives per year (Table 1.).

FUTURE RESEARCH NEEDS AND DONATIONS

" Conducting research on present and future artificial reefs is inherently difficult and
expensive given the open ocean environment in which the research must take place.
Nevertheless, in order to better establish the bioclogical, sociological, and economic value of these
reefs, research must continue and expand. '

Some areas of research that should continue in the Program include: 1) in-depth angler
and diver surveys to determine preferences of reef locations, material types, use rates, etc.; 2)
evaluation of material types, deployment methods and reef configurations for the best biological
impacts; 3) evaluation of biological and ecological survey methods to better ascertain biological
impacts; and 4) investigation of alternative in-situ observation and data collection methods
utilizing new or improved technologies. '

The Program will continue to obtain additional reef donations and research new types of
materials that will meet the established materials goidelines. Obsolete petroleum platforms are
continually added fo the Program as they become available and a stock-pile of other materials
such as granite blocks, and obsolete concrete utility poles and bridge spans will aid in enhancing
current reef sites. A strategic plan is being drafted with the Texas Department of Transportation
to enable the Program to acquire obsolete bridge and other road building materials for use in
creating reefs. '

With the majority of the Program’s reef sites being greater than 30 mi offshore, strategic
plans are being developed for the creation of near shore reef sites along the Gulf of Mexico coast.
Plans call for the development of shallow water reefs near major entrances into the Guif to
provide reef access for small boats and others that do not want to travel far offshore. To aid in
this effort, the Program is negotiating leases of property with several coastal communities for the
storage of reef material until reef development can begin.

CONCLUSION

Moving forward from 50 years of marine habitat enhancement, the Texas Artificial Reef
Program continues to pursue future reef donations to continue its efforts in providing hard substrate
for marine communities in the Gulf of Mexico. The potential supply of donated petroleum platforms
to the Program remains high in the foreseeable future. Materials of opportunity continue to be
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readily available. In addition to increasing habitat, reef construction enhances fishing and diving
opportunities for the public. Based on current research results, diversity in reef site selection and
materials appears to be the best way to maximize benefits to reef users, given the wide range in.
primary activities and geographic location of these user groups along the Texas coast. Unfortunately,
the logistics and expense of utilizing available reef building materials remains onerous to the
Program, and frustrating to anglers and divers anxious to see these materials incorporated into reefs.

It has been the expectation of these citizens that government, private industry and vested
interest groups should work together to achieve the public's greatest good. The Texas Artificial Reef
Program is a successful example of this cooperative effort. Habitat enhancement, in conjunction

with increased fishing and diving opportunities, are the continued goals of the Texas Artificial Reef
Program. .
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Table 1. Total dives per annual year (January - December) of all Program divers combined.
(Program divers include staff and scientific divers from other groups that participated in TPWD
dives). - ' :

Year Number of Dives
1994 28 .

1995 172

1996 160

1997 96

1998 147

1999 151

2000 ' 250

2001 300

2002 208

Average 168
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Figure 1. Artificial reef locations along the Texas coast in the Gulf of Mexico.
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Appendix A. Location and description of artificial reef sites.
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Appendix A-1. Texas Artificial Reef Program matertal summary.

Latitude and Distance  Water
Reef Site Name Dongr Structure Longitude in NADS3 fromLand  Depll
Barr's Reef (GA-189) Texas Game.and Fish Commission Concrate Culverts 2g° 0B.4t4 12 nin 57-H
g4t 4211 Galveston
Texas Parks & Wildlife 1400 Reef Bails 29° 08339
g4° 42048
Basco's Reef (HI-117) Resd Tool Company & Offshore 50 Quarry Rocks 29* 18014 23 nn 5O-#
Marine Serviges, Inc. g3 53.31 Sabine Pass
Texas Parks & Wikilife Marad Buoy piece #1 29°  18.029'
Diametar 14 feet 83* 53.262
Marad Buoy piece #2 29°  18.032
Diamater 14 feet 93°  53.267
Marad Buoy piste #3 29°  18.026°
Dismeter 16 feet 93 53269
Marad Buoy piece #4 24°  18.028
Diameter 16 feet 93° 53267
U8 Coast Guard 10 Concrete Anchors 29° 18018
93° B3.350
3 Concrete Anchors 20°  17.59%
g3° 53zz7
3 Congcrete Archors 80 1resr
g3*  B3.308
6 Concrete Anchors 29°  18.03%1
93  53.303
Boatrnen's Reef (MU-746L)  Boatmen's Association Surken Barge 27° 48.36% 8 rm 80t
g8° 58.287 Part Aransas
Gifford Hill 46 Goncrete Culverts 270 45411
ag"  58.27%
Brazos-A-132 Reetf Arco Cil & Gas Company BA-A-132 {B-pile jacket) 27°  49.96% 40nm  200-#
g5® 584017  Pont Q'Connor
Brazos-A-28 Reef Maoblt Producing Texas & New BA-386S {4-pile jacket) 28> 08985 47 nm 150-#
Mexico, Inc. 85° 28707 Port O'Connor
ReefScape, 1..L.C. BA-578 (4-pite jacket) 28°  08.835
g5°  2aTeY
Samedan Oil Corporation BA-A-28 (4-pile jacket) 28° (8.008
g5° 29728
Freeport Liberty Ship Resl V.A. Fogg Middis section 28° 35.64T 2nm 1024
Site (GA-A-22) 94>  48.786' Freaport
V.A. Fogg Nerth section 28° 3569t
o94® 48782
V.A. Fogg South saction 28° 35610
94° 48749
Cal-Dive Internationat & Blue GA-288 No, 10 (4-pile jacketd) 28°  J5.75%
Dolphin Energy _ g4°  4B.683
GA-288 No. 4 {4-pile jacket) 28> 35779
94°  48.674°
GA-288 No. § (4-plle jacket) 28* 35.788%
94° 4RETE
GA-288 No. 8 (4-pile jacket) 28° 35785
g4 48688
GA-286 No. 1 {4-pile jacket) 28 35.795
94° 48,709
GA-296 No. 6 (4-pile jacket) 280 35768
94° 48712
Galveston County/Conoco Conoco Struciure 28°  35.59%
G4° 48,723
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Latitade and Distance  Water
Reef Site Name Donor Struciure Longitude in NAD&3 fromLand Depth
HL&P {Rsliant Energy) 300 2-ton Coal-ash Blecks: 28°  85.801
84° 48784
Texas Coastal & Marine Council Liberly Bhip-B. F. Shaw 28* 38877
84°  4B.GGE'
Likerty Ship-William F. Allen 28° 35849
94° 48738
Galveston-A-125 Heef Levinson Partners, nc. GA-A-125 (3-pile jacket 28°  15.044 5t nm 1681t
base) 84®  43.302' Freeport
GA-A-125 {3-pile jacket top} 28°  15.069"
a4° 43,308
George Vancouver Liberty  Texas Coastal & Marine Councll Liberty Ship-George 28>  47.580" g nm BO-t
Ship Reef (BA-336} ' vancouver gg5°  20.868' Freeport
High island-A-371 Reef El Pago Production Off & Gas HE-A-271 {4-pile jacket) 28° 264371 &6 nm 160~
Company 83° 43.080' Galvasion
High island-A-281 Reaf Cheuron USA, Ing, FEA-281 "A" (4-plle jacke) 28°  21.820 74 nm 185-1
g3°  47.104" Galvesion
HI-A-281 *A* Aux. (4-pile 28> 21.880"
jacket) 93°  47.074
Seagull Energy Corporation Hi-A-414 {4-pile jacket) 28* 21814
93° 47077
High Isiand-A-285 Reef Gicbal Industries Offshore, LL.C.  HI-A-285 {B-pile jacket base] 28 213§ 75 nm 185-&
: 9% 51374 Galveston
Fil-A-285 (B-plle jacket top) 28 21.32%
83> 51.320'
High isiand-A-298 Reef Freeport-McMoran, Inc. HI-A-289 (B-pite jacket) 28°  18.246' C80nm 182-#
' ' a3 4By Galveston
Fhillips Patroleum Company HI-A-288 {4-pile jacket) 28 18192
a23°  48.NF
WC-480 (8-pile jacket} 28° 18.233
83° 450954
High Island-A-302 Reef Unogal HI-A-302 (8-pile jacket base) 28°  14.47% 78nom  212-f
93 5265 Galveston
Hi-A-302 (8-plle jacket top) 28 14,468
83* 526884
High island-A-313 Reef B Paso Production Off & Gas Hi-A-313 A {B-pile jacket 28°  11.450° 90 nm 214-%
Company base} 93° 35354 Galveston
Hi-A-313 A {8-pile jacke! top) 28 11,448
83° 35302
Hi-A-313 B (3-pile jacket) 28 11390
g3° 353258
Hi-A-314 A {3-pile jacket) 28°  11.382
g3°  35.340°
Hi-A-314 B (3-pile jacket) 28° 11381
. 893°  35.355'
High Island-A-315 Reet Mesa Petroleum Company HI-A-315 (8-pile jacket) 28° 12,863 88nm  214-%
g3° 41923 Galveston
Uinion Pacific Resources WC-604 (3-pile jacked 28 12802
Company 83°  41.38¢
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940

01985

Latitude asd Distance  Water
Reef Site Name Donor Structure Longitude in NAD83 from Land  Depth
High Island-A-3%7 Reef Kerr-McGee Corporation HI-A-327 {B-pile jacket base) 28° 087 85 nm 207t
93¢ 33.88% Galveston
HI-A-327 (8-pile jacket top) 28° 08.15¢
93°  33.907
Net Guard- 10 pisces 28° 08,144
clustered 23° 33814
High Island-A-130 Ree! El Paso Production Ol & Gas HI-8-330 (8-pils jacket basa) 28°  05.788' 110 nm 265t
: Company 9% ZaT1e Galveston
Hi-A-330 (8-pile jacket top 28°  05.814"
nonth section} g3° 23703
rl-A-330 (8-pile jacke! top 280 0h.Tey
south section) 83* Z28.682
High Istand-A-341 Reef Unocal HI-A-341 (4-pite drilling 28°  05.881' g5nm 254-it
jacket) 93° 51.591 (alveston
H1-A-341 (4-plle production 28° 05639
jackef) 83° H201%F
High Island-A-348 Reef El Paso Production Oif & Gas HI-A-34%2 (B-pile jacket base) 28" 04,198 100 pm 278t
Company 83° 28168 Galveston
Hi-A-349 (8-pife jacket top 28°  04.252
north setion} g3 281817
HI-A-349 (8-pite Jacket top 28° 04218
south section) 93° 28.159'
High Island-A-355 Reef Oxy LISA, Inc. Mi-A-355 {(8-pile jacket base} 28° 62507 103 e 306-H
§3* 42.581' (Galveston
HI-A-355 (8-pils jacket top) oE°  (2.482
a3° 42518
High island-A-462 Reef CNG Producing Compaty HE-A-482 (4-pile jucket hage} 280 17650 8tnm 178t
: 94 14,624 Galvaston
Hi-A-462 [4-pile jacket top) 28>  17.6688
’ g4 14.800
High island-A-477 Reef CNG Producing Company Hi-A-477 (B-pile jacket base) 28° 16.342' 88 nm 1641
94° 19.603 Galvaston
HE-A-477 (G-pile jacket op} 28> 16.368'
44° 19,508
Pogo Producing Company Hi-A-451 (3-pile jacket) 28° 18.364'
i 94 19.856
High island-A-480 Reet Sarmedan O Corporation Fik-A-4B0 (4-pile jacket east 280 17.247 B85 nm 155-ft
haif} 84°  2H67F Galvesion
H{-A-480 {4-pile jacket west 28° 17259
hai) o4° 28732
High island-A-487 Reef Amerada Hess Corporation Hi-A-487 {4-pile jackat) 28° 14,929 72 nm 176-1t
' 84 16.314 Gatlveston
High isiand-A-492 Reet Transco Exploration Company ME-A-492 {B-pile jacket) 28°  13.598 75 nm 195-f
84®  03.500' Galveston
High Isiznd-A-497 Reet £1 Paso Production Ol & Gas HE-A-487 (4-pile jacket base) 28° (605 88nm 2204t
Company 8¢  {1.867 Galveston
HI-A-487 (4-pile jacket fop) 28°  10.630"




Appendix A-1, (continued).

27

Latitude and Distance  Water
Reef Sits Name Donor Structore Longitude in NADS3 from Land Depth
High island-A-515 Heef Samedian Qil Corporation HE-A-515 (4-pile jacked 28° Q.4 78 nm 2021t
4%  12.805' Galvesion
High islant-A-520 Reef Quxy USA, Inc, RI-A-520 (B-pile jacket) 28 07.460' 82 nm 238-ft
- ' 93° 57.418 Galveston
High island-A-532 Reef Karr-MeGee Comporation HI-A-532 (8-pile jackst basa) 28° 05937 75nm 1924
940 30,723 Galveston
HI-A-532 (8-pile Jacksl top) 28 05.938'
94° 30752
High Isiand-A-542 Resf Hali-Houston Ol Company HI-A-542 {4-;3%6 jacket) 8¢ (52,863‘ g4 nm 230t
94° 00142 Galbveston
High island-AL67 Reel Challenger Minerals, nc. HI-ASE7 [Bpile jackel) 27 BBENY 87 nm  2B8.f
B4 131417 Galveston
Ocean Energy, Inc. HI-A-562 {4-pile jacket) 27°  &8.573
a4* 13.088'
High island-A-570 Renf CNG Producing Company HI-A-870 (8-pila jacket base) 27 57.082 118 nm 2704t
. 84° 2713 Galveston
HI-A-570 (8-pie jacket top) 27°  57.055'
a4¢  DRrew
Lonestar Reef (MU-7701.) 3 Barges 27¢ 41.519 10 om 72-H
95° 58514 Port Aransas
Matagorda isiand Liberty Ship Texas Coastal & Marine Councll Liberly Ship-Dwight L. Moody 28* 06008 21 nm 107-8#
Reef (MI-616) 88* 05.207 Port O'Connor
Liberty Ship-George Dewey 28°  07.003
8G° 05286
Liberty Ship-Jim Bridger 28%  06.924'
86¢ (51858
Maﬁgorda Istand-71Z Reef  Chevron USA, Inc. MI-712 (deck structurs) 27 49.972 29 nm 1304t
36°  30.387 Port Aransas
Matagorda Island-A-7 Reef  Taylor Energy Company Mi-A-7 {4-pile jacket base) 27  Bi.as¥ 87 nm 188t
g6°  11.57¢ Port O'Connor
MI-A-7 {4-plie jacket top) 27°  51.38%
g968° 11423
Mitchell's Renf (GA-189) Mitehell Energy Corporation "B {(4-pile jacket base) 29% 08637 11 pm 60-ft
84° 40,796 Galveston
"C" (4-pile facket base) 29°  08.853
94° AQ.B12
Mustang island Liberty $hip  Texas Coastal & Marine Council Liberty Ship-Charles A. 27 34.074 18 nm 110-ft
Reef (ML-B02) Danabow 86°  51.602' Port Aransas
Liberty Ship-Charies A. 27° 34.078
Dana:stem 96¢ 51.84%
Libarly Ship-Conrad Weiser 27° 34169
96°  51.585'
Liberty Ship-Rachaet Jackson 20 34,028
96> E1.575'
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Latituce and Distance  Water
Reef Site Name Donor Structure Longituce in NADS3 from Land Depth
Mustaryy island-828 Reef Apache Corporation MU-881 "A" {4-pile jacket) 2y 25.088 27 nm 165-H
98*  45.70% Port Aransas
ML-881 "B" d-pile jacket) 21 26980
pB* 45726
Ccean Energy, Ing. MU-828 "A* (4-pile jacket) 27" 26.854"
o6 45110
MUE-831 (4-pile jacket) 27°  26.838
96° 45,728
Narth Padre tstand-967 Reefl Samedan Of Corporation PR-967 (d-pife jacket aasi eB° 52040 22 nm 125-f
haif} r A V-7 4 Port Mansfield
PN-967 {4-pile jacket west 2g° 52058
half) g7°  0R.008'
Narth Padre Istand-A-88 Beef Urion Pacific Resources PN-A-58 {4-pites jacket base) 26* 56120 35 nm 2541
Company . B6° 45164 Port Mansfield
PN-A-58 (4-pile jacket top) 28° 58130
85°  45.148
North Padre istand-A-72 Seagull Ensrgy Corporation PN-A-72 (3-pile jacket 26° B2.389' 33 nm  254-#t
Reef base) 968° 46,338 Port Mansfield
PN-A-T2 {3-pille jackst top} 26° Baadp
o68° 468.361'
Port Isabel Reef (P3-1168L} Marine Selvage & Services 80 Tughoat-Couriney Lee 25° 58.089 7 am 75-#t
: 97°  03.920' Santiago Pass
Mobil Producing Texas & Naw - PE-1065 "E" (3-pile jacket) 25 58173
Mexico, inc. . : 97° 03.979
P&-1066 “F" {3-pile jacket) 25"  58.00%
g7*  03.ei7
Texas Parks & Wildiife 32 Reef Balls 25° 58152
o7 03983
U.S. YR Navy Barge 25° B8.180'
a87° 03790
Port Mansfield Liberty Ship  Mohil Producing Texas & New PS-1047 "D" (4-pile jacket) 26° 28499 15 nm 102-ft
Reef (PS-1078) Maxico, Inc. : gre 01287 Port Mansfield
PS-1048 “B* {4-pile jacket) 26" 25784
97° 01448
PSD6S "0 {d-pile jacket) 260 2BeY
g7 Q1228
PB-1066 "A-1" (1/2 4-pile 26° 25689
RAcket) gre 01568
PS-1066 "A-2" (1/2 4-pite 28° 28757
jacket) 97° 01.810°
Bmit Americas, Inc. P&-H64 “A" {d-pile jacket B 2851
. base) 97" 013671
PS-1084 "A" (4-pile jacket 26> 25.508
fop) a7 A
P5-1064 "B* (4-pile jacke! o6* 28494
base)} 97° 01.309%°
PS-1084 "B" (4-pile jacket 26° 25500
top) a7 0133y
Texas Coastal & Marine Couned Liberty Ship-Edward W. 26° 25828
Seripps 87°  01.505
Liberty Ship-George L. Farley 28° 25.59%
g7 01.287
Liberty Ship-Joshua Thomas 26° 25508

87°  01.842
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Distance  Water

Latitude and
Reef Site Name Donor Structure Longitude in NAD83 fromLand Depth
S.AL.T. Reef (HI-85) Center of Reef (no material 29° 21.514 18 nm 43-ft
to date) 93°  50.060' Sabine Pass
Sabine Reef (HI-117) Center of Reef (no material 29° 18.214' 22 nm 36-ft
to date) 93° 55.310' Sabine Pass




Appendix A-2. Summary of donations to the Texas Artificial Reef Program by calendar year fromi1961-2002.

Calendar : : Donation
Year Reefing Date Reef Site Type of Material Reefirig Method Amount Buoy Fee
1961
4 plias of conerate culverts on
06/01/61 Barr's Reef {GA-189} slag or shek Pushad from Barge $0.00 $0.00
Total Donation Amount $0.00 £0.00
1972
Freaport Liberty Ship Reef Site
02101472 {GA-A-22) T-2 Tanker-V.A. Fogy Accidantat Sinking $0.00 $0.00
Total Ronation Amaunt $0.00 $0.66
1975
Port Mansfisid Liberty Ship Livarty Ship-Edward W, ,
0812275 Reaf (PS-1070} Scripps Towed/E xpiosives $0.00 $0.00
Port Manstield Liberty Ship : '
14/04/75 Resf (PS-1073) Liberty Ship-Joshua Thomas Towed/Explozives $0.00 $0.00
Peri Manslield Liberty Ship
11/08/75 Reef {PS-1070} Liberty Ship-George L. Farley Towed/Explosives $0.00 $0.00
‘Total Conation Amount $0.00 $0.60
1976
Mustang Island Liberty Ship
O1/28/76 Roof (MU-802) Lbarty Ship-Conrad Weiser Towed/Explosives £0.00 .06
Mustang istand Libarty Ship
DAOBAG Reef (MU-802) Libarty Ship-Rachael Jackson Towed/Explosivas $0.00 $0.00
Mustang Island Liberty Ship .
0372378 Baof (MU-802) {iberty Ship-Charles A. Dana Towat/Explosives $0.00 $0.00
ttatagorda istand Libarty Ship )
04/06/76 Roaf (MI-618)} Liberty Ship-Dwight L. Moody Towed/Explosivas $0.00 $0.00
Matagorda Islang Liberly Ship
04125176 Resf {MI-618) Liberty Ship-George Dewsy Towed/Explosives $0.00 $£0.00
Maiagorda Istand Liberty Ship ’
0645576 Reof (MI-616} Liberty Ship-Jim Bridger Towed/Explosives $0.00 50,00
Fresport Libarty Ship Beof Site .
06MDITE (GA-A-22} . Liberty Ship-81.F. Shaw Towad/Cxplosivas £0.00 $0.00
Freeport Liberty Ship Reaf She '
09/23/76 (GA-A-22) Eiberty Ship-Wiliam F. Allan Towed/Explosives $0.00 $0.00

0t



Appendix A-2. (continued).

Calendar Donaticn
Year  Reefing Date Reef Site Type of Materlal Reeflng Method . Amount Buoy Fee
Gegrge Vancouver Liberty Shig Libarly Ship-Georgs _
1976 (cont) 10/26/76 Reef (HA-3386) Vancouver Avcldental Sinking $0.00 $0.00
Totai Bionatlan Amount $0.00 $0.006
1987
UNKNOWN Boatmen's Reef {MU-746L} Barge Sunk by Flooding $0.00 $0.00
LINKROWN Lonssiar Reef {MU-7701) 3 Barges Sunk by Flopding $0.00 $0.00
Totai Donation Amourt : $0.00 $0.00
1830
Explosives/Topple in
01/25/30 High lsiand-A-482 Rasf S-pile facket’ place $35,000,00 $0.00
Totat Donation Amount ' $35,000.00 $0.00
1991
Explosives/Topple In
0619/ High Istand-A-298 Rest 4-pite lackst place ' $144,000.00 $12,000.00
Mechanical Cut/Towed
orHHa tatagorda Island-712 Reaf MI-712 Deck o reof $111,500.00  %$12,000.00
' Explosives/Topple in
09/10/91 High Island-A-520 Reaf 8-plla jacket pace $244,000.00 $12,000.00
Explostves/Towed 10
0s 8/ High Island-A-298 Resf 8-pile jacket rgof $142,738.00 $0.00
Explosives/Tawed to
11/24/91 Brazos-A-28 Reef 4-pila jackel reaf $0.00 $0.00
Explosives/Towed to _
12/04/91 High Island-A-288 Resf §-pile jacket reef $169,852.00 $0.00
Total Denation Amount $812,080.00 $38,000.00
1892
Explosives/Topple in
Q1/28/92 High istand-A-315 Roef B-pite jacket place $222.000.00  $12,000.00
: E ) Explosives/Toppla in
06/22/92 High iskand-A-281 Reof Two 4-pils jackets placa $270,000,60  $12,000.00
i Explosives/Topple n )
o712 Braros-A-28 Reef 4-pile jackat pate ’ $122,000.00  $12,000.00

23
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Calendar Donatlon
Year  Reefing Date Reef Site Type of Material Reefing Method Amount Buoy Fee
Explosives/Towsd to
1992 (cont) 1010/92 High Island-A-281 Reaf - 4-pite Jacket raef $43,230.00 $0.00
Exploshvas/Topple in
10/03792 High lsland-A-487 Raef 4-pils jacket place $198,000.00 $0.00
Explosives/Toppla in
11#15/92 Brazos-A~132 Roef g-pils jacket place $251,10006  $12,600.00
Total Donatisn Amount $1,104,330.06  $43,600.00
1993
Explosives/Topple in
04/23/93 High Istand-A-542 Reef 4-pile jacket place $136,35200  $12.000.00
Freeport Liberty Ship Reef Site
04/27/93 {GA-A-22) Weldad Pipe Stucture Lowered by Crang $0.00 £0.00
Port Mansfield Liberty Ship Explosives/Towed to
05/30193 Reef (FS-1070) Two 4-pile jackets raef $0.00 $0.00
Frespor Libarty Ship Roef Site Dropped down in Basket
07/19/93 {GA-A-22) 300 {2fon} Fly-ash Blocks Satatime $0.00 $0.00
Explosives/Topple in
08/31/83 High Island-A-567 Reef &-pile jacket place $385,000.00  $12,000.00
Taotal Donation Amount $521,352.00  $24,000.00
18994
Freeport Liberty Ship Reef Site Explosives/Towed fo
0512294 (GA-A-22) Six 4-pile jackets raef $0.00 $0.00
Mechanical Cul/Towed
OB/ 10/94 Port Isabel Rest (PS-11681) Twe 3-plle jackets e raef $0.00 $0.00
Port Mansfield |Libarty Ship Machanical Cut/Towsd
08/14/94 Raaf {P5-1070) Four 4-pile jackats to reaf $0.00 $0.00
08/16/94 Basco's Reet (HI-117) 3 Concrele Anchors Bropped off Boat $0.00 $0.00
Q8/22/94 High Island-A-480 Reot 4-pile jacket Mechanically cut inhalf  $122,333.00  $20,000.00
QH26/94 Beatmen's Rest (MU-746L) 46 Square Culvarts. A-frama / divers placed $0.00 $0.00

Total Doration Amount

$122,333.00  $20,000.00
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Calendar - Doration X
Year Reefing Date Resf Site Type of Material Reefing Method Amount Buoy Fee
1995
08/03/95 Port Isabel Rest (PS-1160L) Tugboat Flooded for Sinking $0.00 $0.00
Mechenicat Cul/ Partial
08/12/95 North Padre Island-A-58 Reef 4-pile jacke! Rernoval $317,500.00  $20,000.00
. Explosives/Topple in
H0/22/95 High fsiand-A-341 Rest Two 4-plle jackels place $205,450.00  $20,000.00

Total Donatign Smount
1896
01/08/96

0B/28/96
Total Donatien Amount

1997
03/29/97
06/06/97
08/11/97
07/30/87

_ 068/12/97
Total Donation Amount

1998
05/20/08
07/27/98

DB/14/08

High fsland-A-355 Resf

Basco's Resf (Hi-117}

High istand-A-315 Raef
High Island-A-532 Reef
North Padre tsland-987 Reef
Barr's Reaf (GA-189)

Basco's Reaf (HI-117)

High Istand-A-515 Reef
North Padre lstand-A-72 Restf

Basco's Reef (HI-117)

8-plla jacket

10 Concrets Anchars

I-plls jackst
B-pile jackat
4-pils jacket
100 Reef Balls

50 Quarry Rocks

4.pite Jacket
Apile jacket

6 Contrate Anchors

Mechanical Cut/ Partial
Removal

Dropped off Boat

Explosives/Towed to
raat

Mechanical Cul/ Partial
Removal

Mechanically cut in half

Crane / deployed
individually

Pushed off back of Boat

Explosives/Topple in
place

Machanica) Cui/ Pariial
Ramoval

Eropped off Boat

$612,950.00  540,000.00

$256.400.00  $20,000.00

$0.00 $0.00
$2586,400.00 $20,000.00

$1i9,239.ac $0.00
$248,00000  $20,000.00
$25,000.00  $20,000.00
$0.00 $0.00

$0.00 $0.00
$382,230.00  $40,000.00

$131,745.00  $20,000.00
$209,700.00  $40,300.00

$0.00 $0.00

¢e
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Ca iendnr

Donation
Year Reefing Date Reef Site Type of Material Reefing Method Amount Buoy Fee
1988 (cont.) 082598 Port Isabel Reel {PS-1169L) 32 Reef Balls Pushed off back of Boat $0.00 $0.00
08/28/98 Port Isabel Reef {PS-1189L) 1.8, YR-Navy Barge Flooded for Sinking $0.00 $0.00
09/17/98 Basco's Feef (H1-117) 3 Concrets Anchors Droppad off Boat $0.00 $0.00
o Methanical Cul/ Partia)
12/02/98 Galveston-A-125 Raef Jpite jacket Romovel $141,500.00  $20.000.00

Tots) Donation Amoung

1989
D6/23/95
OBA7/99
TFotal Doneatlon Amount
2000
06/04/00
06/07/00
06/13/00
Total Donation Amount
2001
08/25/01
08/28/01
08/37/04
10/15/09
10/23/01

Mitchell's Reef {GA-189)

High Island-A-567 Reef

High Island-A-570 Resf
High Island-A-477 Resf

High tstand-A-462 Reaf

Basco's Reef (HI-117)
Mustang istand-828 Heef
Mustaryg istand-828 Reef
High tgland-A-302 Resf

High Island-A-285 Reef

Two 4-pile jackets & Caisson

4-pite jacket

8-pllg jacket
G-pile jacket

dupile jackeat

MARAD Buoy
Two 4-pile jackels
A-pife jacket
8-pita Jacket |

8-pile jacket

Mechanical Cuy/ Partial
Femoval
Explosives/Towad to
rept

Machanical Cut/ Partial
Removal

Machanical Cuy Parfial
Removal
Machanical Cul/ Parial
Rearmioval

A-frame crane/Divers
Explosives/Towed fo
raef

Explosives/Towad i
repef

Machanical Cut/ Partial
Remaval -

Macharical Gutf Partial
Removal

$482,545.00 $80,300.00

$225,000.00 §75,000.00

$170,000.00 $0.00
$395,000.00  $75,000.00

$360,000.00  $20,000.00
$155,000.00  $20,000.00

$136,000.00  $20,000.00
$645,000.00 $59,000.00

$0.00 . 0.0
$36,354.00 . $0.00
$100,000.00  $20.000.00
$370,000.00  $20,000.00

$248,500.08  $20,000.00
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Calendar : Donation
Yeat Reefing Date Resaf Site Type aof Material Reefing Method Amount Buoy Fee
: Mechanlcal Cul/ Partial
2001 (cont) 10/24/0t High Island-A-327 Reaf 8-pile jacket Removal $301,085.00  $20,000.00
HA2/01 High Island-A-327 Reaf’ 18 Net Guard pieces Mechanical CuY Towad $27,000.00 $0.00
Totat Donatlon Amaunt -$1,082,918.00  $80,000,00
2002
Explosives/Towed o
GB/19/02 Brazos-A-28 Roof 4-plia Jacket roe! $10,00 $0.00
: "Mechanical Cut/ Topple
a7/19/02 Mustang tsland-628 Reof 4-pila jackst In place $75,063.00 $0.00
Explosives/Towed 1o
0720/02 High Istend-A-477 Hesf 3-pile jackat reaf $36.251.00 $0.00
Explosives/Towsd to
07/04/02 High stand-A-313 Reef 3-pile jacket reef $106,5665.00 $0.00
. Explosives/Towed to
(e fa R s High Istand-A-313 Reef 3-plle jacket reet $110,573.50 $0.00
’ Explosives/Towed to
0772502 High tstarsd-A-313 Reef 3-pile jacket et 580,237 .50 $0.00
Mechanical Cut/ Partial ’
0BA1/02 High istand-A-457 Reef 4.pile jacket Remaval $260,840.00  $20,000.00
: Mechanical Cu¥ Topple
08/18/12 High island-A-271 Roef 4-plle Jacket in placs 5178,634.00  $20,000.00
C Mechanical Gu¥ Parial
0B/24/02 High Island-A-313 Reef 8-pils jackat Removal $259,240.00  $20,000.00
’ Machanical Cuy Parfial
0B/20/02 High island-A-349 Rae! B-pils jacket Removal $328,176.00  $20,000.00
Machanical Cut/ Partial
10/ 307 High lsland-A-330 Reef 8-pile jacket Removal $342,188.00  $20,000.00
) Maochanica! Cut/ Partial
11/28/082 Matagorda |sland-A-7 Reef 4-pite jackst Removal $32,750.00 $20,000.00
Total Donation Amount $2,088,468,00 $120,000.00
Grand Total $8,551,026.00 $643,300.00

123
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~ Artificial Reef Advisory Committee
2003

Objective: This Committee was created for the purpose of advising the Department on implementation of the
Texas Artificial Reef Plan.

Authority: Advisory authority only, originally authorized by Chapier 89, Parks 3ﬁd Wildlife Code.
Subsequent to the adoption of the Artificial Reef Plan, the Parks and Wildlife Commission reauthorized the
formation of the Committee.

Commnittee Members: The 9-member Committee is composed of persons interested in the development of
the artificial reef potential off Texas. AH members are appointed by and serve at the will of the Parks and
Wiidlife Commission Chairmnan. .

Departinent Contact: Paul Hammerschrmidt

Mr. Jim Morrison, Chairman . 512-463-5233
West Gulf Marine Association {Vice-President) constance.medaniel @glo.state.tx.ug

1717 E. Loop, Suite 200
Houston, TX 77G29

W: 713-678-7655

Fr 713.672-7452

Bm@WGMA orp
Dr. Benny Gallaway

LGL Ecological Research Associates, Inc.

1410 Cavitt Street
Bryan, TX 77801
W: 979-775-2000
F: 979-775-2002
gl gallaway@excite.com

Mr. Irby Basco

849 Texas Avenue

Port Neches, TX 77651
W: 409-722-4434

F: 409-722-6428
filobag@aol.com

Mr. W, L. “Win’* Thornton, Jr.

WINMAR Consulting Services, Ine.

5700 Northwest Cenfraf Drive
Suite 150

Houston, TX 77092

W: 713-893.8240

F: 713-895-8270

C: 713-857-4880

win@winmarconsulting com

Ms. Constance McDaniel
Coastal Resources Program
Texas General Land Office
P.O. Box 12873

Austin, Texas 78711-2873
W 512-936-7958

Ms. Sharron Stewart
Galveston Bay Foundation
P.O. Box 701

Lake Jackson, TX 77566
W 970-297-6360

F: 97%-297-9710

C: 979-418-1065
sis2@brazona.net

Mr. Barto Arnold, I¥1

Instutite of Nautical Archasology
Texas A&M University

Mail Stop 4352

Anthropology Bldg., Room 112
College Station, TX 77843-4352
W 979-845-6694

¥ 979-847-9260

barnold @amu.eda

Dr. Andre M. Landry, Jr.
Department of Marine Biolegy
Texas A&M University-Galveston
5001 Avenue U, Suite 104
Galveston, TX 77551

W 409.740-4589

F:  409-740-5002

landrva@tamug tarmu.edy

M. Mike O’'Toole

Texas Department of Transportation
Project Development Section

125 East 11 Street

Austin, Texas 78701

Wi 512-416-2240

motcole @dot.state.tx.us
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Appendix C. Special conditions for the General Permit Zone of the High Islands Area in
the Gulf of Mexico. Agreement between TPWD and the US Army Corp of Engineers.
(Sheets 1-2 shown; sheets 3-5 are maps of the particular reef site within the General
Permit Area).
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SPECIAL CONDITIONS FOR GENERAL PERMIT 19942 FOR ARTIFICIAL REEFS
PLACED IN HIGH ISLAND. SPONSOR, TEXAS PARKS AND WILDLIFE
March 19, 1999 (revised April 15, 1999)

1. No sites will be placed within 3 statute miles of pre-existing artificial reef sites. One
exception to this condition may be artificial reefs that are privately owned due to "blow-outs”,
which may not allow these structures to be accepted into the Artificial Reef Program (i.e.
Topper 11, owned by Mobil, COE permit #11860 in High Island A-471).

2. No sites shall be placed within one half nautical mile from any designated natural reef sites
including Claypile, Stetson, and East and West Flower Garden Banks.

3. No sites shall be placed within 2 nautical miles of the Safety Fairways.

4 No sites shall be placed within [000-ft of active or out of service pipelines. No reef
materials or anchors associated with reef construction activities shall be placed on top of
active, out of service, or abandoned lines.

5. All material(s) to be placed on the reef(s) is(are) to be selected to avoid/minimize
movement of reef materials caused by sea conditions or currents and is{are) to be clean and
free of asphalt, creosote, petroleumn, other hydrocarbons, toxic residues, loose, free floating
material, or other deleterious substances. Such matenals may be inspected by the Corps or
their designee prior to placement. -

6. The permitiee shall maintain 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. No
material shall be placed outside the bounds of the designated reef areas.

7. No artificial reefs shall be anthorized 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 restricted zones.

8. No authorization shall be given until all necessary local, state, or Federal agency
authorizations are granted.

9. Marking of the reef when applicable, shall be in accordance with the U.S. Coast Guard
requirements.

10. No authorization is granted by this permit for the construction of artificial reefs on
significant submerged beds of sea grasses, macro-algae, coral reefs, live bottom (areas
supporting dense growth of sponges, sea fans, soft corals, and other sessile micro-
invertebrates generally associated with rock outcrops), or live oyster reefs.

11. No work shall be performed until notification is given to the owner (lease holder) or
operator of any marked utilities or structures in the block or adjacent blocks where the reef is
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1o be locatad.

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. No fish attractors shall be authorized by this permit to be placed at artificial reef sites,
which are authorized under the General Permit to the TPWD, in accordance to the guidelines
stated in the 1990 Texas Artificial Reef Plan.

Requests for Authorization Under the General Permif: In order to be authorized by this
General Permit, the Texas Parks and Wildlife Department (TPWD) is required to submit to
the District Engineer, in writing, the following information:

a. State the number of the general permit under which the work is to be conducted.

b. Statement that the work will be conducted in compliance with terms and conditions
of this General Permit.

¢. Location map showing the proposed reef site,

d. Location coordinates using the Texas State Plane Coordinate System for horizontal
~control and the mean low tide for vertical control shall be depicted in the plans.

. €. Name, address, and Telephone number of persons applying for authorization.

Upon receipt of this information, the District Engineer will advise TPWD in writing that the
work is authorized under the General Permat, or will request additional information, if needed,
or will advise that the proposed activity will require a separate permit.
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