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1.0 Introduction

Deployed 2003 to 2008

Martin County ha®ne of the most active and well developetificial reef program in the state
of Florida. Since the earfi970s private and netor-profit groups have been deploying a wide
variety of artificial substrate offshore to enhanaeal fishing and divingMore recently, the
Martin County Coastal Engineerimjvision began administering a more innovative program
that deploys artificial reef projects in cooperation withFleida Fish and Wildlife
Conservation Commission (FWC) aluttal citizens. Lessons learned from earlier efforts
(including those of other groups and agencies) have refined the program significantly. For
example, many materials that have been used histortoatlyild artificial reefsare now known
to be poouality reef substrate. Artificial reef constructiomimw limited almost exclusivelyp

natural rock, concrete and steel materials.
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Martin County has constructed éxcess 060 artificial reefs using discarded concrete and steel
bridge components, stelkllled derelict vessels and natural limestone rock. Within the last
decade, dozens of purpeieilt artificial reef modules have been deployed in varying arrays

Martin County Atrtificial Reefs

Deployed 2003 to 2008

offshore to attract popular fish species. As the value and popularity of artificial reefs continue to

grow, new strategies and reefing materials may be identified to further enhance local reef
habitats.Figure 1 showsthe ocat i on of

M gemtitiechoffsBareartrfitiay rées

sites and Figure 2 shows tlistance to the offshore reef sites from St. Lucie Indetnual
artificial reefmonitoringis required fortwo years following material placementhis report
includes data collected 008 ad 2009 for reefs created since 300

Reef Name Materials Site Deployment Dates
Mitigation Site A bridge pieces Nearshore Jul-Sep 2000
Mitigation Site B bridge pieces Nearshore Jul-Sep 2000
Mitigation Site C bridge pieces Nearshore Jul-Sep 2000
Evans Crary Bridge bridge pieces Ernst Summer 2000
Tetrahedron Stack concrete pyramids Sirotkin 4,25 Apr 2001
Tetrahedron Patch-Yellow concrete pyramids Sirotkin 28 Mar 2002
Tetrahedron Patch-Pink concrete pyramids Sirotkin 28 Mar 2002
Tetrahedron Patch-Blue concrete pyramids Sirotkin 28 Mar 2002
Tetrahedron Patch-White concrete pyramids Sirotkin 28 Jun 2002
Tetrahedron Patch-Black concrete pyramids Sirotkin 28 Jun 2002
Tree Barge 14006 bar Sirotkin 19 Apr 2002
Wickstrom 1686 carg Sirotkin 21 Jan 2003
Railroad Tie Stack concrete RR ties Sirotkin Mar-Jun 2003
High Queen and Zeppo tug & 120 Sirotkin 7 Aug 2003
Five Peaks Patch-Blue concrete RR ties Sirotkin 2 Jun 2004
Five Peaks Patch-Orange concrete RR ties Sirotkin 2 Jun 2004
Five Peaks Patch-Yellow concrete RR ties Sirotkin 28-29 Jun 2004
Five Peaks Patch-Pink concrete RR ties Sirotkin 28-29 Jun 2004
Five Peaks Patch-Black concrete RR ties Sirotkin 28-29 Jun 2004
Tension Barge 1406 bar Sirotkin 17 Jul 2004
Reefmaker Triangle concrete & steel units | Donaldson 18 May 2005
Reefmaker Texas concrete & steel units | Donaldson 20 May 2005
Reefmaker Cement Barge concrete & steel units | Donaldson 20 May 2005
Reefmaker Traffic Barge concrete & steel units | Donaldson 20 May 2005
Reefmaker Upside Down Barge concrete & steel units | Donaldson 20 May 2005
Reefmaker Inlet Barge concrete & steel units | Donaldson 20 May 2005
Sirotkin Diamond Patch N concrete & steel units Sirotkin 21 May 2005
Sirotkin Diamond Patch C concrete & steel units Sirotkin 21 May 2005
Sirotkin Diamond Patch S concrete & steel units Sirotkin 21 May 2005
Reefmaker Tree Barge concrete & steel units Sirotkin 21 May 2005
Clifton Perry Memorial bridge pieces Donaldson Jan-May 2005
Frances Langford Memorial bridge pieces Sirotkin Feb-Aug 2005
PCL Deep bridge pieces Sirotkin Oct 2006
PCL Shallow bridge pieces Donaldson Nov-Dec 2006
PCL River bridge pieces IR Lagoon Nov 2006-Jan 2007
West 400 400 tons concrete Ernst 15 Jun 2007
Mango 440 tons concrete Ernst 15,26 Jun 2007
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Martin County Atrtificial Reefs

Deployed 2003 to 2008

Reef Name Materials Site Deployment Dates

Grand Teton 728 tons concrete Ernst 26,30 Jun 2007
KD Select 537 tons concrete Sirotkin 9 Jul 2007
Ann Marie 260 tons concrete S County 11 Jun 2008
Fogel Capital Management 245 tons concrete S County 13 Jun 2008
The Heap 268 tons concrete S County 20 Jun 2008
Jack MacDonald 272 tons concrete S County 20 Jun 2008
Lentine 240 tons concrete S County 13 Jun 2008
Shirley 249 tons concrete S County 11 Jun 2008
American Custom Yachts Tower Prefab steel tower Sirotkin 27 Jun 2008
Bausch American Towers Tower Prefab steel tower Sirotkin 27 Jun 2008
Baratta Sight-See-Er Tower Prefab steel tower Sirotkin 27 Jun 2008
Deborah Schmidt Tower Prefab steel tower Sirotkin 27 Jun 2008

Table 1. Martin County artificial reefsdeployed 2000 t®2008

The artificial reefs in Table fequire(d) annual monitoring fdine firsttwo years following their
deployment.The 2008200 annual monitoring was performed for the regfsaed from2003
to 2008. Table 2 presents the locations and water depths for the artificial reef sites. Table 3

presents the dates of the annual itwsimg performed from 200to 2000.

Latitude Longitude Water Depth Reef Crest
Reef Name N ?/v (feet) P Depth (feet)
Mitigation Site A 27°14. 41 80°11.09 10to 20 71020
Mitigation Site B 27°13. 55 80°10. 64 10t020 71020
Mitigation Site C 27°13. 33 80°10. 51 10to 20 71020
Evans Crary Bridge 27°09. 34 80°03. 36 75 49
Tetrahedron Stack 27°12 .81 80°02. 32 100 91
Tetrahedron Patch (Yellow) 27°12. 48 80°02. 36 95 87
Tetrahedron Patch (Pink) 27°1 2. 46/ 80°02. 34 95 87
Tetrahedron Patch (Blue) 27°12. 47 80°02. 35 95 87
Tetrahedron Patch (White) 27°12. 46 80°02. 32 98 95
Tetrahedron Patch (Black) 27°12. 43 80°02. 36 95 87
Tree Barge 27°13. 41 80°00. 28 190 178
Wickstrom Ship 27°13. 49 80°00. 31 188 133
Railroad Tie Stack 27°12. 20 80°02. 31 93 73
High Queen and Zeppo 27°13. 48 80°00. 25 190 175
Five Peaks Patch (Blue) 27°11. 68 80°02. 12 99 90
Five Peaks Patch (Orange) 27°11. 67 80°02. 13 97 88
Five Peaks Patch (Yellow) 27°11. 70 80°02. 14 97 91
Five Peaks Patch (Pink) 27°11. 71 80°02. 14 95 86
Five Peaks Patch (Black) 27°11. 70 80°02. 12 98 92
Tension Barge 27°13. 52 80°00. 26 190 178
Reefmaker Triangle 27°11. 59 80°05. 71 50 40
Reefmaker Texas 27°11. 41 80°06. 52 50 40
Reefmaker Cement Barge 27°12. 62 80°06.59 60 50
Reefmaker Traffic Barge 27°12. 91 80°06. 82 60 50
Reefmaker Upside-Down Barge 27°13. 95 80°06. 73 60 50
Reefmaker Inlet Barge 27°12. 02 80r°05. 70 60 50
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Deployed 2003 to 2008

Latitude Longitude Water Depth Reef Crest
Reef Name N W (fee) | Depth (feet)

Sirotkin Diamond Patch N 27A 13.| 8A 02. 7 100 90
Sirotkin Diamond Patch C 27A 13.| 8A 02. ] 105 95
Sirotkin Diamond Patch S 27A 13.| 8A 02. 7 100 90
Reefmaker Tree Barge 27°13. 42 80°00. 27 185 175
Clifton Perry Memorial 27°13. 33 80°06. 13 66 40 to 50
Frances Langford Memorial 27°1 3. 35 80°01. 04 150 118
PCL Deep 27°12. 92 80°01. 77 122 104
PCL Shallow 27°13. 04 80°05. 74 60 41
PCL River 27°12. 77 80°11.19 1071 17 7 @ MLW
West 400 27° 09.735' 80°03. 85 62 46
Mango 27° 09.702' 80° 03.702' 61 48
Grand Teton 27° 09.708"' 80° 03.535 62 34

KD Select 27° 11.476' 80° 01.474' 124 113
Ann Marie 27° 04.6576 80° 02.2976 67 59
Fogel Capital Management 27°04.7736 80° 02.2976 67 60
The Heap 27° 04.8886 80° 02.43006 68 63
Jack MacDonald 27° 04.8856 80° 02.3146 68 59
Lentine 27° 04.7696 80° 02.4236 68 62
Shirley 27° 04.6630 80° 02.44006 66 61
American Custom Yachts Tower 27°13.1486 80° 00.3386 190 155
Bausch American Towers Tower 27° 13.1526 80° 00.2596 189 154
Baratta Sight-See-Er Tower 27° 13.3016 80° 00.3076 187 172
Deborah Schmidt Tower 27°13.2776 80° 00.26606 187 152

Table 2. Locations of Martin County artificial reefs deployed 2000 t2008.

In 2007, four new reefs were deployed using mixed concrete materialsleeper site in the
Sirotkin Reé areaand three shallower sites in the Ernst Reef These sites are calléD

Select, Grand Teton, West 4&@dMango Reefrespectively.ln 2008, four steel towers in the
Sirotkin Artificial Reef area and six concrete patch reefs in the South L Adiftcial Reef

areas were deployed. And in 2009, three more concrete patch reefs were deployed in the
Sirotkin Artificial Reef area. Table 1 summarizes all artificial reef deployments performed since

2000inMartinCount yés offshore reef sites.
Reef Name 2009 2008 2007 2006 2005 2004
o . 5/21, 6/30,
Mitigation Site A no no 8/18 12/27 no [1] 6/1
Mitigation Site B no no 8/18 5/22 no [1] 5/26 & 29
o . 5/21,
Mitigation Site C no no 7/11 12/27 no [1] 5/26 & 30
Evans Crary Bridge no no no no 6/17 5/10,23,30
Tetrahedron Stack no no no 5/21 6/17 5/21, 6/11
Tetrahedron Patch-Yellow no no 7/18 4/26 6/7 5/24, 6/3
Tetrahedron Patch-Pink no no 7/18 4/26 6/7 5/24, 6/4
Tetrahedron Patch-Blue no no 7/18 4/26 6/7 5/24, 6/5
Tetrahedron Patch-White no no 7/18 4/26 6/7 5/24, 6/6
Tetrahedron Patch-Black no no 7/18 4/26 6/7 5124, 6/7
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Martin County Atrtificial Reefs

Deployed 2003 to 2008

Reef Name 2009 2008 2007 2006 2005 2004

Tree Barge no no 9/3 6/3 no [2] no [2]
Wickstrom Ship no no 9/3 6/3 no [2] 8/18
Railroad Tie Stack no 8/5 6/25 5/23 6/8 5/23 & 29
High Queen and Zeppo no no 9/15 no [2] no [2] 8/27
Five Peaks Patch-Blue 10/2 6/25 7/10 5/27 6/8 deployed
Five Peaks Patch-Orange 10/2 6/25 7/10 5/27 6/8 deployed
Five Peaks Patch-Yellow 10/2 6/25 7/10 5/27 6/8 deployed
Five Peaks Patch-Pink 10/2 6/25 7/10 5/27 6/8 deployed
Five Peaks Patch-Black 10/2 6/25 7/10 5/27 6/8 deployed
Tension Barge no no 9/15 no [2] no [2] deployed
Reefmaker Triangle no no 6/24 5/23 deployed NA
Reefmaker Texas no 7/24 6/25 4/21, 6/30 | deployed NA
Reefmaker Cement Barge no no 6/22 4/21 deployed NA
Reefmaker Traffic Barge no no 6/21 4/3 deployed NA
Seefmaker Upside-down no no 6/19 no [3] deployed NA

arge
Reefmaker Inlet Barge no no 6/21 no [3] deployed NA
Sirotkin Diamond Patch N no no no [3] 3/6 deployed NA
Sirotkin Diamond Patch C no no 7/10 no [3] deployed NA
Sirotkin Diamond Patch S no 12/21 no [3] 3/6 deployed NA
Reefmaker Tree Barge no no 9/3 6/3 deployed NA
Clifton Perry Memorial 9/28 7/24 6/24 4/3 deployed NA
Frances Langford Memorial 10/8 12/21 8/8 6/2 deployed NA
PCL Deep 10/2 12/20 10/29 deployed NA NA
PCL Shallow 9/28 6/25 9/20 deployed NA NA
PCL IRL 10/25 no deployed NA NA NA
West 400 8/26 6/27 deployed NA NA NA
Mango 10/8 6/27 deployed NA NA NA
Grand Teton 8/26 6/19 deployed NA NA NA
KD Select 10/10 12/20 deployed NA NA NA
Ann Marie 8/31 deployed NA NA NA NA
Fogel Capital Management 8/31 deployed NA NA NA NA
The Heap 10/8 deployed NA NA NA NA
Jack MacDonald 9/1 deployed NA NA NA NA
Lentine 9/1 deployed NA NA NA NA
Shirley 10/8 deployed NA NA NA NA
American Custom Yachts 10/15 deployed NA NA NA NA
Tower
Bausch American Towers no [3] deployed NA NA NA NA
Tower
Baratta Sight-See-Er Tower no [3] deployed NA NA
Deborah Schmidt Tower no [3] deployed NA NA NA NA

Notes:

1. Mitigation reef monitomg not completed in 2005 due to poor visibility.

2. Annualin-watermonitoring not required for reef sites in water depths greater than 100 feet.

3. Not every Reefmaker unit is monitored every year.

Table 3. Annual monitoring dates for Martin County artificial reefs
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1.1 Project Objectives

Artificial reefs are an increasingly valuable amenity for recreational fishing and diving. Florida
registers more boats, has more certified scuba divers and more licesisett and nenesident
marineanglers than any other state. For several decades in Martin County, artificial reefs have
been enhancinigcal fishing and diving while alleviating pressure on natural reef systems.

While there is no scientific confirmation yet that artdicieefs en&nce regional fish populations

or reducehuman impactso naturalreef and hardottom communitiesnany fisheries biologists
believe they do, ancegular monitoring magventually describe their full contribution to the
nearshore marine environment.

Annual monitoring of each artificial reef structuige two consecutive yearsyhich includes
documentingassociatedlora and faunais required by th&).S. Army Corps of Engineerdhe
primary objectives of the monitoring effate toverify artificial red locations, document
biological activity (benthidlora and invertebrates, demersal and pelagiccommunities) and
evaluate engineering performance (stability and condition of the reef materials, scour and
settlement Effective analysis of artificialreef monitoring data may result in a program that
optimizes reef placement and engineering in ways that maximize bothessiedt recreational
enhancement.

1.2 Methodology

The monitoring techniques usedtomontba r t i n Count y 6 sn2808 and 2009c i a |
wereidentical tothe methodology used by Harris and Dillon in previous annual monitoring

efforts. Diversmadedirect measurements the reefsrecorded/isualobservationsand

collectedstill and video photography document vital statigts for each artificial reef

Fieldwork was performed by the authors and other qualified divers to ensure that all pertinent
engineering andiblogical data were collected.

1.2.1 Physical Measurements

Divers inspected and measuredch artificial reefunit to determine changes

in the reef structure, including scour, settlement, @hérmovement of reef
componentsby repeating survey measuremertstablishedduring previous
monitoring surveys.Reef structure depths were measured using dive
computers fomeasurements of the bottom and both the highest and average
depths of the reef materialsh@nges in reef heights were used to assess
settlement of the materialsThe natural bottom deptH$) metersaway from

the reefs were compared to the maximum dejtimediatelyadjacent to the
reefs to assess scoleasuring tapesnd compass readings were used to
measure horizontal distancea the reefsas well asdistances and bearings
between the patch reefa/here applicable Divers alsousedbuoys at key
locations in order t@ollect accuraté&PS coordinatefsom the surface

1.2.2 Biological Surveys
Data collection methodstilizedtheroving divertechnique (RDT}o perform
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fish counts to assess the diversity aeamsity of demersal and pelagic fishes
Plant and invertebratassessments weatsoperformed by identifying benthic
flora and fauna orand amongthe artificial reef substrateto the lowest
practical taxa

1.2.3 Photo/Video Documentation

Underwater still and video cameras were used to docurobservations
during the dives.Photography wasased tohelp confirmidentificationof flora
and faunaand tocompare with still and video photograptsllected during
previous monitoringDue to varying conditions (especially visibility at the
bottom), underwater photographs for some sites or some dateroaref
sufficientquality to includein this report. Selectepghotographsgaken in 208
and 200 are included in this reporCopies of allphotographsare submitted
oncompact diskCD) at the end Bthis report.

Monitoring reports from prior years were reviewed prior to performing the fieldworkgiaad
slates were prepared in advance with sketches of the dive sites and tables for recording
measurements and observations. All data taken duritgddae was thoroughly reviewed on
the boat following each dive, and dataretransferred into fielgournak to assure that correct
and completelata were recorded and saved.

2.0 Artificial Reef Locations

A total of 20 individual artificial reef sites werenonitored n 2008 and2009, scattered among
four of the permitted offshore artificial reef sites ank estuarwrtificial reefsite The specific
artificial reef sitedisted in Table4 weremonitorad, with physicalsurveysof the reefsiteand
biological inventorieperformed foreach.

I Year Monitored
Artificial Reef 2008 2009
Clifton Perry Memorial Reef V V
Texas Reefmakers V
PCL Shallow Reef V V
PCL Deep Reef V V
Sirotkin Diamond South V
Railroad Tie Stack Reef V
Railroad Tie Patches (Five Peaks) V V
KD Select Reef V V
Frances Langford Memorial Reef V V
American Custom Yachts Tower V
Mango Reef \/ V
Grand Teton Reef V V
West 400 Reef V V
Fogel Capital Management Reef V
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Year Monitored
2008 2009

Artificial Reef

Jack MacDonald Reef
Shirley Reef

The Heap Reef
Lentine Reef

Ann Marie Reef

PCL Indian River Reef

Table 4. List of artificial reefs monitored in 2008 and 2009.

< KKK KK

The following sectionprovide a summary of théve permitted &ificial reef areas offshore of
Martin County the Ernst, Donaldson, SirotkiS8outh Countyand nearshorartificial reefareas

The locations of thartificial reefs monitored for this report are shown on trasgts, along

with otherknownreef deploynents. The permitted reef areas are located in water depths ranging
from 15to 200 feet and include artificial reefs construaiethga variety of marmade and

natural materials. The size of the individual artificial reefs is also quite variable thestype

and quantity of materials use&igure 2shows the distances from the St. Lucie Inlet sea buoy to
thefour primaryoffshoreartificial reefareasthe Ernst, Donaldson, Sirotkin and South County
Artificial Reef areas
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Figure 2. Distances from St. Lucie Inletseabuoy to the offshore atificial reefsites.
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2.1 Donaldson Artificial Reef Site

Thenearest boundary of tigonaldsorArtificial Reefareais located about 2 nautical miles NE
of the St. Lucie Inlet sea buoy arsdshown inFigure3. Water depths vary from 50 t@ eet
within thisarea and it contains a variety of artificial reef structures, includingral older
bargesdredged limestone rubble, recycled bridge matemalscrete culverts, boxes and pilings
and purposéuilt artificial reef modules.

The newest deployment in trageis the PCL Shallow Reef, constructed 20060f recycled
bridge materials from théismantled_yons Bridge Other notable reef units within the
Donaldson Artificial Reeéreainclude he Clifton Perry Memorial ReedindTexas Reef Fifteen
pyramidshapedReefmaker artificial reemodules were deployed along the southedgeof
Texas Reef. TeadditionalReefmakermoduleswere deployed within the Donaldson Reet¢a
as a patcheef in theSE portion of the permitted area, indicated asRleemaker Triangkin
Figure3. In 2005, sixteeiReemakermoduleswere placed around four bargésur units at
each, about 100 feet from each side of the bayee to its relatively shallw depths and close
proximity to St. Lucie inlet, the Donaldson Artificial Reskais very popular with fishermen
and divers.

Figure 3. Chart view of the Donaldson Reeéite.
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